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' Notes on a Poreat Tour in Bavaria.' Novcmbe~ No. of ' Indian 
Forester.' 

Page 502, line 27, for ' two fungi,' read ' the fungi.' 
) ,, 508, line 8, omit the word bends.' 

,, 510, lines I ,  2, for ' A t  present the right i~ not,' read 'Former- 
ly the right was not! 

,, 511, line 10 from bottom, for 'Chalcozraphus,' read Chal- 
cographns.' 

,, 512, last line but one, for ' Sabzkammergut,' read 'Salzkam- 
mergnt.' 

v s t n t i o ~ ~  
. After 
t l ~ c  forcs 

-..I.:-1. - 

P -Q%, v c  s p ~ n t  some time in going orcr  n r c w  tnctory 
~ l r i . , .  to t ; and then walked two niilcs ncroes the 

brcalrfnst, we nlatle a11 rscursion to the 
t of La Tcste ; and pnqcinq through it, 

- b t 1 1 ~  I I ~ I I ~  l , rs , tcl l ,  \ t I l lCLI we followetl, in n soutl~crly direction, 
o r  .I r ~ o ~ ~ - i ~ l c r n l ~ l c ~  tlibtnnce, until we reached a portion of the dune.;;, 
J ' I  I 1 f'nrt~*t-\rhich hncl previously heen c~tnbli~hctl-\vns sold 

I \ ( ; . :  to n private proprietor. I I e  has neglected to ~nnintnin the 
11 ult is that  the  foreqts are being gratlunlly in- 
) 1 ; \\-:ill< l io~ne oyer tllc deep bandy track, in a 

#of the Scottish Arboriculturnl Society," Vol. XI., 

B 





THE 

INDIAN FORESTER. 
Vol. XIV. I January, 1888. [No. 1. 

A FOREST TOUR AMONG THE DUNES O F  
GASCONY." 

By LIEUT.-COL. F. BAILEY, R.E. 

CHAPTER I. 

TEE LANDES AND DUNES OF GASCONY. 

OUR party, consisting of M. Boppe, five English students, Mr. 
Beckington, an American gentleman interested in forest questions, 
M. Borel, a Swiss student, M. Takasima, and the writer, left Bor- 
deaux early on the 26th April, 1886, for Arcachon. W e  were ac- 
col~panied by MM. de Monteil and Iloyse, Inspectors, and If. 
Foulon, Assistant Inspector, who were so kind as to conduct us to 
the various points of interest we had come to study. Leaving the 
train a t  La Teste, we spent some time in going over a resin factory 
close to the railway station ; and then walked two miles across the 
dunes to Arcachon. After breakfast, we made an excursion to the 
Moulean block of the forest of La Teste ; and passing through it, 
gained the beach, which we followed, in a southerly direction, 
for a considerable distance, until we reached a portion of the dunes, 
where a forest-which had previously been established-was sold 
iq 1863 to a private proprietor. He has neglected to maintain the 
works, and the result is that the forests are being gradually in- 
gulfed. Our long walk home over tlie deep sandy track, in a 

* Reprinted from *' Transactionsof the Scottiah Arboricoltoral Society," VoL XI., 
Put iii, 1687. 
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heavy shower of rain, the last few miles being in almost total dark- 
ness, was the least enjoyable part of the day. 

Next morning, we travelled some miles by train, and then walked 
into a portion of the forest containing a number of old cluster pines 
(Pinus pinaster), which have been worked for resin for the last 150 
or 200 years. We then walked to the village of La Teste, and 
caught the evening omnibus to Arcachon. 

On the %th, we travelled by train to Labouheyre, where we 
were met by M. MSrch, Assistant Inspector, and Id. Lamarque, 
Gar&-GkndraL The latter gentleman has been employed here 
since 1850, and has supervised the fixing and planting of 85 square 
miles of dnnes. Accompanied by them, we drove to St. Eulalie, 
a distance of 124 miles, stopping on the way to look over a fac- 
tory, established in the forest for the manufacture of oil from sub- 
substances contained in the pine wood ; we then mounted ponies, 
and rode to the sea-shore, for the purpose of inspecting tlie works 
that have been there erected to check the formation of dunes. 
We reached Mimizan, where we were to sleep, late in the evening. 

Next day, we rode to another part of the sea coast, to look a t  
some works more recent than those we had previously seen, and 
also to study a locality in which they have been neglected, and 
must now be partially destroyed and afterwards reconstructed. 
TVe then returned to Bfimizan, and drove back to L~bouheyre, 
where we visited a factory belonging to the railway company, in 
which pine sleepers and telegraph poles are impregnated with sul- 
phate of copper. In the evening we took the train for Dax, on the 
banks of the Adour. 

What we saw and learnt while among the dnnes will now be 
briefly treated of under the following heads, viz. :-- 

From the mouth of the Gironde down to Bayonne, a distance 
of some 125 miles, the western portion of the departments of 
Qironde and Landes forms a vast plain, about 18 or 20 miles wide, 
the soil of which is sandy and extremely poor. This tract of moor- 
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land ( l a n d s ) ,  which gives its name to the southern of the two 
departments, is inhabited by a population, formerly almost entirely 
pastoral, whose villages are scattered over it, and who cultivate 
scanty crops upon the fields surrounding their dwellings. But 
from time immemorial, and until comparatively recent years, tho 
Zandes have been subjected to a never-ceasing invasion by sand, 
which, driven over the plain from the sea-shore, in the form of 
moring hills, called dunes, has completely covered a strip of 8 or 
9 miles in width, and would, if nnchecked, have ultimately laid 
waste the entire district. The aspect of the country, before steps 
were taken to improve its condition, must have been uninviting 
in the extreme ; the land rase, or barren moorland, stretching to- 
wards the sea, was then bounded by the dune8 blancl~es, or white 
sand-hills, which, rising near the coast to a height of some 230 feet, 
had already buried below them many a village spire, and their 
irresistible advance seemed to render certain the destruction of 
evevthing lying in their path. The church of Mimizan has been 
thne partially covered ; and, at a short distance from tho village, 
a mound was pointed out to us, under which lies a buried hamlet. 
The village church of Soulac was completely overwhelmed, but 
was disinterred a few years ngo ; and M. Lamarque told us that 
he often ties his horse's bridle to the top of a oertain church 
steeple I 

But this state of desolation no longer exists. The barren moor- 
land is now stocked with a nearly continuous forest of the cluster 
pine (Pinus pinaster), which, covering also the rolling dunes, 
ha3 completely arrested their advance ; and from various elevated 
points which we ascended near the coast, as well as from La Truc, 
in the forest of La Teste, the dark green undulating upper surface 
of the pine forest meets the deep blue of the western sky, and, look- 
ing landwards, there is nothing else to be seen. Indeed, through- 
out tLe many miles we travelled by rail, by carriage, or on horse- 
back, through this part of the country, we became positively weary 
of the monotonous appearance of these trees. They are, neverthe- 
less, undoubtedly the saviours of the land. They not only avert the 
destruction of existing fields and villages, but also profitably occupy 
vast areas of sand-hills, and of the low-lying, marshy, and un- 
healthy ground between them ; and they thus provide emplo~ment 
for the population, who are nearly all engaged, during the summer 
months, in the collection of resin, and, at other times, in felling, 
cutting up, and exporting timber, or on. other work which the 
forests offer to them. The people, however, still keep large flocks 
and herd., the guardians of which are to be seen, mounted on stilts 
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about 3 feet high, driving or following their animals through the 
dense undergrowth of prickly gorse and other shrubs. 

The climate may be described as a mean between that of the 
Parisian and Provenqal regions. The annual rainfall, of from 28 
to 32 inches, is well distributed, so that the air seldom becomes 
excessively dry, as it does during, the sunlmer on the shores of 
the Mediterranean ; and thus, where the quality of the soil admits 
of it, a fairly varied vegetation is produced. But this conditioll 
is rarely satisfied, for the deep soil of the dunes is excessively 
poor, and the number of species growing on it is extremely limit- 
ed. Very few shells are found on this coast; the soil contains 
but little lime, and not more than from 3 to 6 per cent. of sub- 
stances other than fragments of quartz. It is surprising to note 
what a luxuriant vegetation is produced under such circumstances. 
The cluster pine, which is mixed in places with a few oaks (Q. 
f~edunculata), and a small proportion of other species, attains con- 
siderable dimensions ; and there is a dense undergrowth, consist- 
ing of broom, gorse, heather, ferns, and other plants, which corn- 
~nonly flourish on silicious soil. On the old plain of the lan&s, 
the sand is mixed with a considerable quantity of vegetable ddlris, 
and contains much iron, an impermeable stratum of ferrugiuous 
sandstone (alios), mixed with more or less organic matter, lying 
a t  a short distance below the surface. 

The first works were undertaken here, in the year 1789, by M. 
13r&montier, an engineer, whose memory is honoured at Labouh- 
eyre by a bust, n~ounted on the same pedestal upon which, until 
the days of the Second Empire closed with the disasters of 1871, 
stood the statue of Napoleon 111. Tei>lpora mutantur ! The Forest 
Department took charge of the operations in 1862. But it is cer- 
tain that the cluster pine either grew spontaneously in this region, 
or had been introduced into it, long before &I. Brdmontier's time ; 
for in the old part of the forest of La Teste, near Arcachon, we 
saw trees which must have been 200 years old, and the process 
of extracting resin from which had apparently been carried on for 
at least 150 years. This pine, which now constitutes the principal 
wealth of the district, is eminently adapted for the use to which it 
has been put ; it grows splendidly on the soil and in the climate of 
the south-west coast, while it possesses a well-developed tap-root 
and strong lateral roots, which send down numerous secondary 
vertical roots to force their way deeply into the soil, thus holding 
i t  together, and enabling the tree to draw its supply of moisture 
fioln a great depth ; ut the same time the resin which it yields is 
very valuable. Although the cluster pine ia found north of the 
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Gironde, i t  is there much less vigorous and yields less resin ; while 
i n  the valley of the Loire it no longer grows spontaneously, and it 
loses nearly all its valuable qualities. 

A special law relating to the dunes was enacted in 1810, its 
principal features being that the State can order the planting up of 
any  area which, in the public interest, requires to be so dealt with ; 
and that when the land belongs to communes or private proprietors 
who cannot, or do not wish to, undertake the work, the State can 
execute it, reimbursing itself, with interest, from the subsequent 
yield of the forest. As soon as the money has been recovered in 
this manner, the land is restored to the proprietors, who are bound 
tn maintain the works in good order, and not to fell trees without 
the sanction of the Forest Department. 

The dunes are formed by the combined action of the wind and 
sea. Each ebb tide leaves a quantity of sand, a portion of which 
dries before i t  is covered by the next flow; i t  is then liable to 
be blown away by the wind. The individual sand grains, which 
are not, generally speaking, either sufficiently large to resist the 
force of the strong westerly breezes blowing from the sea towards 
the low plain which bounds it, nor sufficiently small to be carried 
away in the air in the form of dust, are driven along the surface of 
the ground, rarely rising to a height of more than 1i or 2 feet, until 
they meet with some obstacle which arrests their course, and thus 
promotes the formation of a little mound. Up this mound succeed- 
ing  sand-grains are propelled, and on reaching its sun~mit they fall 
down the sheltered reverse slope at a steep angle. I n  this manner 
sand-hills or dunea, rising sometimes to a height of 200 to 250 
feet, are formed, the line of their crests being, generally speaking, 
perpendicular to the direction of the prevailing winds, that is, in 
the cave of the tract between the Gironde and Bayonne, parallel to 
t he  general line of the sea-shore. This action is not completely 
regular. The formation of some of the dunes is co~nlnenced close 
to the sea, while others have their origin at some distance from 
i t  ; aud fresh i~nportations of sand either add to the bulk of those 
already existing, or, being blown through breaks in the chain, pass 
on till they encounter some other obstacle. But the sand-hills 
themselves are kept moving slowly landwards by the wind, which 
drives the upper layer of sand from the gently-sloping outer face, 
u p  to  the sum~nit, whence i t  falls down the steep slope on the land- 
ward side; and this process being continued whenever there is 
enough wind to produce it, the dunes are moved, or rather rolled, 
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inland by slow degrees. As fresh mounds are formed near the sea, 
which are in their turn moved onwards, i t  follows that, in the 
course of time, the whole surface of the plain has become cover- 
ed with sand-hills, for a distance of several miles from the coast. 
The rate at which the sand thus advances is very variable. S o m e  
times, during many months, there is no perceptible encroachment, 
while at others the movement is very rapid, amounting to 60 or 7 0  
feet in the year ; the average annual rate is said to be about 14 feet. 
But the sand-hills do not move a t  an uniform rate of speed, 
Some, overtaking those in their front, become merged in them ; 
while they all undergo changes of height and form, so that the 
whole surface of the country is continually in motion, being turned 
over and over to a great depth, and nnder these conditions it i s  
impossible to grow anything on it. The source of the evil lies a t  
the sea beach, and the first thing to do is, evidently, to stop fresh 
importations of sand. As regards the dunes already formed, i t  
will be seen, from what has been said, that the movement, at any 
particular time, is confined to the sand then a t  the surface ; and if 
this can be fixed, during the time necessary to enable a crop of 
herbs, shrubs, and young trees to be raised upon it, the movement 
of the entire mass will have been arrested. 

W e  rode from St. Eulalie, through the forests, to tho coast near 
Mimizan-les-Bains, where M. Lamarque explained to us that the 
system by which this is accomplished consists in promoting the for- 
mation, by the wind, of an artificial dune, close to the sea, and, gene- 
rally speaking, parallel to the water-line at high tide. This mound 
absorbs the fresh iinportations of sand ; and, nnder its shelter, sow- 
i n g ~  are made, which, extending gradually inland in parallel bands, 
fix and consolidate the surface of the natnrally-formed sand-hills. 
Ultimately, the artificial dune is itself planted with trees, and the evil 
is then cured, for so long a time as care is taken to maintain the 
works, which are commenced as follows :-At a distance of about 
165 yards from high-water mark, a wattled fence, 40 inches high, 
is erected, the pickets being driven 20 inches into the sand. This 
serves to arrest the sand, which is heaped up on the seaward side, 
a portion of it filtering through the wattles. After a time, the 
fence is overtopped, and the sand, blown up the outer face, forms 
a steep slope on the other side. A second wattled fence is then 
erected, about 64 feet behind the first, and the space between the 
two becomes filled up, a mound rising over it. The sand which 
falls over this obstacIe then stands at a high angle against the re- 
verse side of the second wattle. I n  the centre of the mound, a 
palisade of planks, also 40 inches above and 20 inches below ground, 
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erect,ed-the planks, which are of pine sapwood, 7 inches or 8 in- 
ches wide, aad 13 inches thick, being placed jths of an inch apart. 
T h e n  the sand drifts up against them, a portion of it falls through 
the  intervals, thm affording support on the other side ; and when 
they have become nearly covered, they are raised about 2 feet out 
o f  the ground by means of a hand-lever and chains. This opera- 
tion, which we saw done, is repeated from time to time, until the 
burrier has attained a height of about 25 feet, when a third wattle 
fence is constructed, a t  a distance of from 5 to 64 feet behind the 
inner slope ; and the top of the barrier is strengthened by means 
of a line of small fagots formed of pine branches, gorse, and other 
shrubs, which are half-buried vertically in the sand. The fagots, 
each of which weighs abont 45 Ibs., are placed at distances of 43 
feet from centre to centre. During the time that elapses before 
the last fence is overtopped, the ~al isade is not raised, so that the 
width of the base is increased, and the top becomes broad and 
rounded. When the palisade, which is now moved back a short 
distance, becomes overtopped, i t  is raised as before, an additional 
wattle being placed in rear of the work ; and the building up of 
the mound, by the action of the wind, is continued in this manner, 
until  it has attained its maximum height of from 40 to 45 feet, 
when its breadth is allowed to increase, until it sLands on a base 
about 330 feet broad. The foot of the outer slope is then about 
1 0 0  feet distant from high-water mark, the top being at least 165 
teet broad, and the slopes standing at 35 or 40 degrees. This result 
i s  usually attained in from 15 to 18 years, but the rate of the bar- 
rier's growth is by no means regular. Strong and steady west 
winds are the most favourable ; but when the sand is raised by 
squalls, it is sometimes carried inland in considerable quantities. 
The  artificial done mast be broad a t  the top, and its profiie must 
be such that the most violent storms do not easily " take hold " of 
i t  ; but if these conditions are fulfilled, its maintenance is easy and 
cheap ; and if the base of the outer slope be kept at the prescribed 
distance from high-water mark, the sea, even if it reaches it dur- 
ing exceptionally bad weather, does the structure but little damage. 

The surface of the mound is consolidated by fagots, 12 to 1 4  in- 
ches in circumference, and 14 to 16 inches apart, buried vertically 
to a depth of 16 inches in the sand, and projecting 8 to 16 inches 
above ground. I t  is also sown with gourbet (Amtnclo arenaria*), 
abont 13 lbs. of seed being used per acre. This plant, which is a 
kind of grass, with an underground stem and strong interlacing 

* Byu PJ~)))PM( arenaria, Hooker. 
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side-roots, has a remarkable power of keeping its head growing 
above the surface of the rising mound, the particles composing 
which are held firmly together by it. 

The sand subsequently left by the tide, either travels along the 
shore, or is taken up again by the sea and deposited elsewhere. 
An artificial dune, constructed in the manner above described, now 
extends along the coast, for a distance of 125 miles, from the 
Gironde to tho Adour. 
As soon as the further ilnportation of sand over the country has 

been arrested by the palisade, and the covering of the future plan- 
tations has thus been guarded against, the sowing of the ground in 
rear of i t  is at once undertaken. This is effected in successive 
parallel belts of about 20 yards wide, commenced at a distance of 
5 yards from the line to which the inner slope of the dune will at- 
tain when it is completed. By beginning at this point, and work- 
ing gradually away from the sea, the plantations are secured 
against injury by sand which has already passed the line of the 
barrier. I f  the sowings were begun elsewhere, they would soon be 
covered by the advance of the old naturally-formed dunes over 
them. 

The land to be operated upon is roughly levelle?, and a mixture, 
consisting of 11 lbs. of pine seed, 7 lbs. of broom seed, and 5 lbs. of 
gourbet per acre, is then sown broadcast, a palisade being erected a t  
the inner limit of the belt, so as to prevent the seed from becoming 
buried under sand carried over it by land breezes ; this structure is 
lnoved back as the work progresses, so as to serve for the protection 
of other belts, as the sowing of each is in its turn undertaken. The 
sowings are carried on from October to May. The seeds are 
covered with branches and brushwood, laid like tiles or thatch, 
with their butt-ends towards the sea, and kept down by means of 
sand thrown upon them. The surface is thus temporarily pro- 
tected, until the plants have had time to gruw up and take hold 
of the soil. I f  the covering of branches is, at  any time, disturbed 
by the wind, i t  must be at once re-adjusted ; and should i t  be 
found that any damage has been done to the seeds or seedlings, 
the ground must be re-sown and recovered with branches. Tho 
cost of the entire work, including the artificial dune, is said to 
amount to about £8 per acre. lye, unfortunately, did not see 
the sowings in progress, but we saw some ground that had re- 
cently been treated in the manner described. 

W e  visited the artificial dune of St. Eulalio-Mimizan, which is 
now nearly completed, and M. Lamarque explained the system to 
us. This barrier, commenced eighteen years ago, is now about 40 



A FOREST TOUR AYONQ THE DONE8 00 GASCONY. 9 

feet high, and, all the ground inland having been sown, there is 
nothing but young pine forest to be seen, as far as the eye can 
reach. What is now required is simply to niaintain the artificial 
dnne, which is done most scrupulously ; and whenever any move- 
ment of the surface commences, fagots are a t  once planted, and the 
surface is re-sown and covered. Tliis operation was being carried 
out  in places during onr visit ; and we were assured that, if such 
precautions were neglected, the entire work would soon be dcs- 
troyed. W e  saw, indeed, two instances where want of proper 
supervision had already produced this result. The first of theso 
was a few miles south of Arcachon, where the land was sold, in 
1863, to a private proprietor, who neglected to maintain the artifi- 
cial barrier ; consequently, a " white dnne" is now in process 
of formation, and is gradually ingulfing the pine forest established 
behind it. Some endeavours have been made to arrest the move- 
ment of the sand by the erection of wattled fences inland ; but 
these are of no avail, and the trees are being slowly but surely 
overwhelmed. As we mounted the new dune, from the side of tho  
sea, we found the trees more and more deeply buried ; antl at its 
summit we actually walked over the crowns of some which were 
completely covered. On the land side, the sand falls down in a 
steep natural slope, at the foot of which are seen masses of young 
seedlings, ~ ~ r p e t i n g  the ground between the older parent trees. I t  
i~ said that nothing can be done to remedy this state of affairs, on 
account of the conditions under which the land was sold ; but spe- 
cial legislation seems urgently needed. 

The second instance was seen a little south of the Mimizan 
dnne, where, the subordinate in charge having neglected his work, 
the wind got under the covering of branches, for a distancd of 
several hundred yards inland, and thus caused the formntion of a 
number of large holes or pits with steep sides. If these were not 
dealt with, the whole forest wonld soon be destroyed. &f:~tters have 
already gone too far to admit of mere local treatxnent ; and the 
only thing to be done is to dig up the gozc7.bet and other vegetable 
growth, and nllow the artificial dune to be breached, so that the 
holes may be filled up by the agency of the wind that c:tused them. 
Bnt, when doing this, it will be neceqsary to erect a wattled fenco 
on the inner side of the damaged surfaco, so as to prevent the sand 
from being carried too far inland. A fresh layer of sand will 
then deposit itself over the plantation ; and when this ha3 occurred, 
antl the surfaco has thus been restored, the artificial dune must be 
reformed, and the sowings re-made. Wo were assured that no 
other course is possible. This is on excellent instance, showing 

0 
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what incessant care and watchfulness are required to carry out an 
undertaking of this kind successfully. 

(To be wntinwd). 

THE INFLUENCE O F  FORESTS ON RAINFALL.* 

IN India generally,-that is to say excluding from our view the 
regions of higher elevation in the great niountain ranges,-mois- 
ture is the factor of first rank among the climatic conditions which 
influence the character of vegetation generally, and in an especial 
manner that of the forests. 

This will be readily understood, in a country lying between the 
8' and 35' North Latitude, and sheltered towards the north by tho 
huge bnrriers of the Himalayan ranges and the Thibehn plateau. 

At  an early period of my experience in the forest districts of 
a Ion the Indian Provinces, my attention was directed to the observ t' 

of the relations existing between the mean annual rainfall and 
the character of the forests. I n  the year 1852, when on leave 
in Europe, I laid beforc the Geographical Section of the British 
Associationt a map showing four principal zones or regions of 
equal annual rainfall. The data for the preparation of this map 
were but incon~plete. They were drawn from various sources, 
principally from James Glaisher's Essay on the Cli~nate of India 
(1863), which is printed as an Appendix to the "Report of the 
Royal Commission on the sanitary state of the Army in India." 
At that time information existed regarding the mean annual rain- 
fall of 160 stations, but these tables were not critically sifted, nor 
(in u~any cases) altogether reliable. This map was published on 
a reduced scale with an article on Ocean iligliwaye, in October 
1872. The following zones or regions of rainfall were taken :- 

1. Two " n~oist " regions or zones with " abundant " rainfall, 
i.e., with a m&an annual rainfall exceeding 75 inches 
(1,900 millim&tres)-(1), the western zone on the west 
coast of the peninsula ; and (2), the north-eastern zone ; 
which includes the coast-districts of Burma, East Bengal 
and Assam, and extends westward along the outer ranges 
of the Himalaya in a long narrow strip, as far as the 

A paper read before the German Meteorological Society by Sir D. Brandis, (late 
Inaptor O e n d  of Foreata) 

t Seesion held at Brighton in July of the year. 
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southern slopes of the DaultklhBr-an off-shoot of the 
North-West Himalaya, 32' 15' North Latitude. 

2. Closely following on these two " moist" zones, comes the 
region of LL moderate rainfall," with an annual mean be- 
tween 30 and 75 inches (760-1,1100 m.m.) : nearly half 
of British India belongs to this region. 

3. Two dry zones, or regions of diminished rain supply show 
a mean annual fall between 15  and 30 inches (380- 
760 m.m.). The first (a) is the northern dry zone, a 
crescent-shaped, but not altogether regularly formed, belt 
extending across North-Western India : it embraces the 
greater part of mjputhna, a part of the Panjab, and a 
small portion of the North-West Provincos. 

The second (b) is the southern dry zone, which includes the 
interior of the peninsula of India, and includes tho greater 
part of the Dakhan and of Mysore. 

4. Tho " arid " or almost rainless region, includes Sind, the 
south Panjab and a great part of IUtjput4na. I n  theso 
districts the yearly rainfall is very small (on an average 
less than (380 m.m. or) 15  inches), and is both uncertain 
in quantity and irregular in time of falling. 

The boundary lines of these zones were arbitrarily selected ; 
but their definition was at once facilitated and checked by the 
indications which the vegetation of those different localities af- 
forded. 

In the meanwhile, Mr. Henry F. Blanford had organized the 
Government Meteorological Department, and in the office of this 
department a revised edition of the rain-map was prepared and 
published in 1878: This edition was based on the critically ex- 
amined data of 222 stations. Up to the present time the four 
main zones above described have been retained, with the eamo 
genoral boundaries as those laid down in 1872. 

A large scale map by Mr. Blanford, published in 1883, gives a 
more complete representation of the distribution of rainfall. It 
shows nine zones, and is based on the observations of nearly 1,300 
stations. 

The distribution of rainfall over the seasons of the year, in 
different provinces, is illustrated by three instructive maps which 
accompany the " Statistical Atlas of India " shown in the Indian 
and Colonial Exhibition of 1886. These exhibit the ternperaturo 
and the rainfall in the hot season (March-May) in the rainy 

Aa an Appendix to J .  8. Garnble'e Manual of Indian Tinrbers, Calcutta 1881. 
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@enson (Juno-October), and the cold season (November-Feb- 
mary).' 

For the purpose of comprehending the relations subsisting be- 
tween the forest and the rainfall, the four zones or regions orig- 
inally adopted (as above described) are both well adapted and 
sufficient. 

No explanation is needed in remarking that the natnral d i s  
tribution of forest trees in India is not solely dependent on the 
greater or less degree of moistness of climate. The teak (Tecfma 
gmlrdis) for instance is wanting in forest tracts north of 2 5 O  
North Latitude, because the species will not stand the night frosts 
of the north Indian cold season. Even though i t  may be reared 
under garden cultivation as far as the 32" North Latitude, it cannot 
hold its own in the forest against other trees able to bear the 
cold. Sandal wood (Santnlunz albztm), the characteristic species 
of the southern dry zone, is not found in the similar northern 
zone ; because there the texnperature in winter is too low. On 
the other hand, species of Acacia and other trees are found in 
the northern zone which do not occur in the southern. Again, 
other species like the d l  (SAorea robusta), require special soil- 
conditions, and are not found where these are absent, even though 
the climatic conditions may be otherwise favorable. 

Moreover, the natnral distribution of forest species depends on 
yet other factors, with which the climate and the conditions of the 
soil at the present time, have nothing to do. 

I n  the eastern moist zone, in Assam, Eastern Eengal and 
Burma, species of the genera oak and pine occur in the hills as 
well as in the plains. But in the forests of the west coast of 
further India (in the western moist zone), both in the hills and in 
the plains, oaks and pines (as well as other genera) are altogether 
wanting ; notwithstanding the fact that the climate closely resem- 
bles that of corresponding localities in Bunna, that the soil-con- 
ditions are similar, and that the forests Ita~te Illany other species 
common to both zonea. For the full explanation of these and 
similar facts, the study of the conditions of the present era is not 
sufficient : we rnust go back to tho development of the plantrworld 
in geological ages preceding our own. 

Nevertheless there are very close relations between the character 

* The latest collection of observations made regarding the rainfall in India is 
to be found in Illanford's Indian Meteorological Memoirs, Vol. IIL, Part I., the 
" Ibinfall of India," Calcntta 1886, with rainfall maps for the threc seasonal divi- 
sions of the year, according to observations up to 1883; aud the Hcport on the 
Mcteoroloyy of India in 1881 which curries the dnta a year further. 
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of the forest and the amount of annual rainfall in India. Theso 
relations are best realized and exhibited by following attentively 
the gradual changes which takes place as we pass from the moister 
to the drier districts. 

On the west coast of further India, for instance, the rainfall 
increases notably from north to south, attaining its n~arimum at 
the 13" North Latitude. 

Let us imagine oursehes to be taking a journey into the interior, 
and commence by passing through the most densely populated 
part of the coast districts, where the emerald green rice fields 
are sprinkled over with cocoanut palms; we graduaily ascend, 
as me travel eastwards, to low terrace-cultivation, occupying the 
%alleys which branch off continually, one from the other, and are 
closed in by wooded hills : ascending still, wo reach extensive 
tracts of luxuriant forest on the ghfits. I n  one part of theso 
forests the trees lose their leaves during the dry season ; and 
here the teak has its home. The valleys and the western slopes 
of the ghat monntains, on the other hand, are clothed with thick 
evergreen forest, consisting of a vast variety of deciduous trees 
mostly belonging to the families of tropical vegetation. The trees 
attain not infrequently, a general height of 180-200 feet, and 
the space between the stems is occupied not only by a dense 
undergrowth, but also by many young trees, the crowns of whoso 
progenitors weave a thick roof of foliage overhead. Here and 
there through the forest may be found tree ferns, palms, and 
h~mboos, which stainp the forest with a character of its own. 
This dense forest of evergreen deciduous trees is specially char- 
acteristic of the moist regions of tropical India ; it is found t~ 
extend over the ridge of the ghfits in a mere strip along tho 
summit of the eastern side, and in sheltered valleys and moist 
slopes. The further we proceed eastward from the ridge of the 
,&fits, the drier becomes the climate, and the character of the 
forest changes accordingly. 

The sianatarinm of Mahlbaleshwar, well known as a hot weather 
resort from Bombay, lies in 18" North Latitude on the ridge of 
the g u t s ,  about 45 miles distant from the sea coast and 5,500 
feet (1,380 metrbs) above the sea level : Ratnngiri, the next large 
sht ion on the coast, has a mean annual rainfall of 104 inches, and 
of this quantity nearly the whole falls in the five months of tho 
south-west monsoon (June to October). When these warm air 
currents, laden with moisture, come in contact with the steep 
western face of the ghlits, they are driven aloft, and the result 
is a still heiivier downpour of rain on the hoights. Mahtib;~lesh- 
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war has (taking the average of 30 years) a rainfail of 260 inches 
(6,604 m.m.), and of this quantity 256 inches are due to the five 
months of the south-west monsoon. But the moist zone does 
not extend far into the interior. From the ridge of the ghitts 
the country falls gradually eastward, towards the platean of the 
Dakhan, which is intersected with lines of hills ; the bottom of the 
valleys and the plain tracts having a mean elevation of about 1,600 
to  1,700 feet (500 to 600 metr8s). Some 10 miles eastward of 
Mahhbleshwar, and at a somewhat lower elevation than this, lies 
Phnchgani, with a rainfall of only about 50 inches ; and Poona in 
the Dakhan, at 18' 28' North Latitude, and 1,840 feet (564 metrh) 
above the sea level, being also 30 miles from the edge of the gh8ta, 
has a rainfall of not more than 28 inches. As already explained, 
a narrow belt of evergreen forest extends along the crest of the 
ghat mountains. When mountain spurs branch off from the main 
ghlts on the east side, (i. e., inland,) the evergreen forest may 
still be found, but as a narrow strip along the crest of spurs. In 
the valleys the upper part of which (the rainfall being copious) 
is occupied hy this evergreen forest, we find, immediately below, 
forests which in the dry season lose their leaves ; and yet it is 
easy in this forest, to distinguish further, an inner and moister belt 
in which there is no teak, and an outer and less moist but warmer 
belt in which the teak is in its home. 

Further eastward, in the dry climate of the Dakban, another 
style of vegetation succeeds, in which the spocies of the "dry 
zone " prevail. They are not properly speaking forests, but thorny 
thickets, in which of course, when protected, trees grow up. But 
even here tho influence of degrees of moisture in the soil can still 
be perceptibly traced. The dry stony hills are sparsely covered 
by a poor thorny scrub of different species from those which are 
found in the moister low lands along the rivers. Here, the well 
know babnl (rlcacia ardica) is the prevailing tree ; it is a rather 
handsome and useful tree, widely distributed over almost a11 India, 
and found also in Africa and Arabia. I n  the southern dry zone 
this tree grows in the ' sailirba' or low lands along rivers, but also 
olsewhere, where the black soil of the Dakhan, which has great 
water-retaining power, occurs. 
In the Poona district the teak reaches its eastern limit, with n 

mean total rainfall of 30 inches in the year. The dry zone (with 
but little rain) has in this part of India a breadth of only some 
100 miles (160 kilometr&s), and to the north-east of the Bhima 
river, in hilly country witb a solliewhat moister climate, h a k  is 
again found. 
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It will be readily understood, that those different styles of forest 
pass one into the other by gradual changes, and that no sharp 
line of boundary between the zones of different degrees of moistness 
exists. I t  is, however, useful to establish such zones, as they much 
facilitate the understanding of tho great variety which exists in the 
forest vegetation of India. I t  has been already mentioned that 
the  white sandal (Santalum album) is very characteristic of tho 
southern portion of the southern dry region. I t  is a small tree, 
the heart-wood of which is highly prized for its fragrance ; while its 
d i d ,  even, texture well adapts it for the purposes of tho wood 
carver. The wood is in fact an important article of trade, and is 
exported in considerable quantities to China. 

It is equally instructive to follow the changes that are observ- 
ed in passing from the western moist zone to the "dry region" 
with uncertain rainfall, which includes a very considerable part 
of northern India. 04 the sea coast, Bombay (18' 54' North 
Latitude) indicates the northern limit of the western moist zone. 
Further north, the rainfall rapidly diminishes. Surat has 42 in- 
ches, Broach 40, Kaira 33, and Ahmadabad only 30 inches. But 
the richly wooded valleys at  the foot of the ghats, have even here 
a much moister climate. They are occupied by valuable forest, in 
which the teak still shows rapid growth, and attains a considerable 
size. These are the so-called " Dangs," extending to 21' North 
Latitude nearly to the Taptee river, north-east from Surat. Also 
considerably further to the north a moist climate is met with, at 
some distance from the coast. Kaira (22' 45' North Latitude), 
distant abont 30 miles from the coast, lies in an open, woodless 
district, and has, as above stated, 33 inches of rain in the year. 
Godhra, 60 111iles further east, and abont 400 feet higher than 
Kaira, is surrounded by forest, which has been carefully preserved 
since 1870, and in the last 16-19 years the rainfall has reached 
44 inches. I n  this region, the ghht-chain is lower, consisting of 
a broad irregular collection of hills, which gradually sinks in eleva- 
tion till it merges in the extensive plateau of Mtilwi. It begins 
abont 23 miles east of Godhra. 

The district of which Godhra is the capital, is known by the 
name of "the l'4nch Mahals." In  the forest, teak is not very 
common, but the species still reaches the dimensions attained in 
the Dangs. Further north between 24" and 25' teak disappears, 
and with it a number of other trees, which in the moist, and 
moderately moist, zones are the associates of teak. Mmy of these 
latter species are again found in the forest tracts at  the foot of 
the Himalayan range, where there is once more a moister climate ; 
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and some of these species may be met with almost up to the I n d m  
in the latitude of 33' North. The teak itself, as already stated, has 
its northern limit between the 24' and 25O North Latitude. 

I n  the northern ' L  dry" zone, the southern portion of which 
extends from Mjpuhina to the 24th parallel of North Latitude, tho 
forest vegetation is sparse and poor. As we pass out of the moist 
tracts that border on this dry zone to the south and east, the change 
is very striking : many species cease altogether, while others, which 
in the moist tracts were either wholly wanting or found only occa- 
sionally here and there, become dominant. The country, as might 
be expected under the circumstances, is sparsely wooded, and 
such forest as there is, is naturally more highly valued, than i n  
districts better off in this respect. On this account in this part 
of the dry region we come across the rare spectacle of foresb which 
have been protected by the inhabitants themselves, or by their 
chiefs, for centuries past-the object being sometimes to preserve 
the game, sometimes to supply firewood for the larger towns, or 
charcoal for iron-works, and especially to yield a reserve of fodder 
for cattle in years of drought. In  many of these forests the 
Anogei-~sus p d u l a  is the prevailing tree : it belongs to the order 
CotnLretmece, and in January when the seed ripens, its leaves tnrn 
red, calling to mind the autumn-tints of northern latitudes. This 
species is also found here and there in the neighboaring tracts of 
the ' moderate' zone : it is, however, especially characteristic of 
the northern dry zone. I n  the sonthern dry zone it is not found. 

The l L  arid zone or region," where rain falls but seldom and with 
great irregularity, sometimes in winter, sometimes in summer, 
is surrounded by the northern " dry regio~~," horse-shoe-wise. 
Here trees grow only on the sea-coast (viz., a narrow strip of 
mangrove jungle on the lower Indus delta), and in the neigh- 
bonrhood of the river Indus and its tributaries, as far as the mois- 
ture from the summer overflow, or lateral subsoil percolation 
extends. In this tract, the State forests of Sind, dependent for 
their existence entirely on the river, cover about 400,000 acres. 
They consist for the most part of the already mentioned babul 
(Acacia ardica). GCoing from the bank of the Indus through these 
forests towards the east, we soon enter the Indian desert, in which 
groups of trees and bushes can only be found, oasis-like, at rare 
intervals, on the moister spots. Only a few species occur, and 
most of them extend into the northern dry zone, while a few occur 
even in the sonthern. To these latter belongs the Capparis aphylla, 
a thorny leafless bush or small tree, with slender, green, branched, 
twigs, and covered in the hot mason with a mass of scarlet (or 
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rather brick-red) flowers. It ,  like most of the species of the arid 
zone, is also at  home in the deserts of Arabia, Egypt and Nubia. 
deaeia Senegal, a small, gnarled thorny tree, which in winter is 
covered with delicate (and sweetiscented) spikes of white and 
yellow flowers, is found as far west as the west coast of Africa 
about Senegal, and in India is confined to the "arid," and the 
northern " dry," zones. In  its place, the southern dry zone has 
the Acacia Eatronunc, (a tree with strong thorns,-often nearly 3 
inches in length,-white and glossy like ivory,) and Acacia plani- 
f m ,  called the " umbrella-thorn," because its crown, consisting 
of a mass of interlaced par led  branches, thorns, and delicately 
pinnate leaves, grows on the'top of the stems in the form of a flat 
dome or umbrella. 

A change in character of the forest vegetation analogous to that 
described, is also observed on passing from the " moist" zone on 
the east and north of India, to the dry regon. A long and narrow 
belt of forest is fonnd along the foot of the Himalayas in a climate 
which is much moister than that of the woodless plains of Northern 
India lying in front. I n  this belt, up to 33' North Latitude, many 
specie. of tropical India are found, such as constitute a consider- 
able portion of the forest in the peninsula and southern India. 
If a traveller proceeds from the middle portion of this belt-like 
district southwards, he must first traverse the woodless, Ganges 
ralleys or plain,-woodless that is, now after many centuries of 
continued cultivation ; but in uneven spots, where the original 
vegetation has escaped untouched, we still find many trees and 
bushes belonging to a comparatively dry climate. Southward 
again of the Ganges plain, we reach the mountain or hill districts 
of Central India, once more in a moister climate. Here in the 
less thickly populated tracts are extensive forests, which in their 
general character bear a considerable resemblance to thoso of the 
northern forest belt ; although certain species which are not fonnd 
at the foot of the Himalaya,-notably the teak, are here abund- 
ant,-indicating the southern latitude. 

If again we start from the western portion of the northern for- 
est belt, and proooed in a south-westerly direction, away from the 
mountains, we come to "the land of the five rivers," the Panjah, 
with a generally much diminished rainfall, and still further south 
to the desert of RGputbna and Sind. A distance of not more 
than 150 miles separates the forests of Dehra D6n at the foot of 
the Himalaya, (between the Ganges and the Jamna,) from tlie 
thorn jungle (" rakh " or " bir ") of Hisshr near the boundary of 
the Indian desert. 

D 
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To tho north of the sub-montane forest belt, rises the vast 
system of the Himalayan mountains. The exterior chains of hills, 
with a moist climate, h v e  a rich forest vegetation, which, in the 
higher portions (over 7,000 feet) of the western distrids, calls to 
mind that of Europe. But going northwards into the interior of 
the ranges, and approaching the rainless highlands of Tibet, the 
charncter of the vegetation--crt the same elevation above tho sea- 
changes. Many species, found in the outer ranges with a moist 
climate, disappear, and other species take their place ; and even 
there the same species still occur, it is with a much slower growth. 
The deodar ( C e d m  Dzodara) which in the district about Simle 
(with a moist climate) attains a diameter of 2 feet in 80 years, 
in the dry climate of Knrniwar requires 200 years to reach the 
same size. 

The relations between forest and rainfall in India are complex, 
but are also reciprocal. When the Government began same 30 
years ago systematically to organize the conservation of the for- 
ests, the first object in view was to secure the continuous and 
permanent supply of the demand for wood and other forest pro- 
duce, as well as to prevent the erosion of the mountain soil,- 
the washing away in the heavy rains of the loose soil, and the silt- 
ing up of the beds of streams, and to put a stop to destructive 
floods which arose from landslips and other disasters on the moun- 
tain side. 

At a later period, the Administration learned that, especially in 
districts with a dry climate, but even in moister districts, in ex- 
ceptionally. dry seasons, the growth of grass is richer, and more 
productive as a reserve of fodder for cattle, than on the brrcn 
open plain land. In  years of famine and drought, the want of 
foddor and consequent mortality among cattle, are among the most 
serious calamities ; and on this account the value of a well ordered 
system of forest conservancy, in such districts and a t  such crises, 
becomes simply incalculable. 

That forest conservancy and afforestation, even on a hrgo scale 
however, should have any considerable influence in increasing tho 
annual rainfall, is a matter, which up to the most recent times, 
we have hardly darod seriously to hope. 

But it is nevertheless true, that in the last few years facts have 
become known which certainly, so far, point to the conclusion that 
tlie conservation of forest in several localities has resulted in the 
increase of the mcan annual rainfall. I n  that part of the Clentml 
Provinces which lies between the Nerbadda river nnd the plains 
of LUagpnr and It:~ipur, aud including the Slitpira hills, the forest 
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h a  been protected for a series of years, and morc particularly, 
it has happened, that a total'area of about 600,000 acres has beell 
snccessfally protected against the yearly fires during the hot dry 
season. As a result of this protection, many localities once show- 
ing great gaps in the forest, and others where largo blanks and 
barren s t r ip  occurred, have now become filleii up with a compact 
forest growth. I n  respect of these localities, Mr. H. F. Illanford 
says (page 12 of his Annaal Report of the Meteorological Depnrtr 
ment of India, 1885-86)-we have for the seven stations named 
below, complete records of the rainfall from 1865 or 1867 up to 
the present time. The comparison of the annual average before 
ad after 1875 may thus be represented :- 

40 years yearly observations at Jabalpnr at the northern foot of 
the SBtpliras, and 37 years observations a t  Nagpur on the south 
side, are allowed a probable error (calculated at a 10 years' mean) 
of 5 per cent. I f  such be allowed for each of tho seven stations 
above tabulated, that would amount to a deduction in the totals, of 
2 or 3 inches. Further, it appears from a comparison of the rain- 
fall figures of all India, that for the 10  years 1876-85, the mean 
annual fall was 0.66 inches greater than that observed in the 11 
years for 1865-1875. It would also be justifiable to attribute 
about one-half of the difference () of 6.20 = 3.10 inches) to purely 
local causes. Mr. Blanford further adds that these results, do not 
of themselves afford a positive proof of the influence of forest con- 
servation ; since it is possible that the earlier observations are less 
reliable than the later ones ; but he considers that theso facts are 
at  least to be accepted as a contribution to tho already existing 

which exist that such an ilifluellcc nlay ra l ly  bc ancroistnl. 

Station. 

hdniir(1867-751, ... ... 
Chhindwrira (1865-75). ... ... 
Seoni, do., ... . 
Mnndls, (1867-76), ... ... 
Burha, do., ... ... 
Bilispnr (1865-75), ... ... 
Ripar (1866-751, ... ... 

Annual average, ... 

DiEerena. 

+ 8-00 
+ 7-05 + 2.69 + 2'74 
+ 7-14 + 12.96 
+ 2.82 

+- 6-20 

ANNUAL AVRBAGIIG IN 
INCHES. 

Before 1876 

38.83 A 

: 
55-58 1 
64-51 
41.85 2 

-- 51-59 - 
49-27 

After 1876. 

f 47-83 
48'48 1 5476 
56-52 
71-65 
54-81 I 

( 69-41 

55-47 



20 INDIAN BENDS I N  N E W  ZEALAND. 

' To these conclusions of Mr. Blanford's I would add, that in the 
districts of the Central Provinces, "dahyii" cultivation (the system 
of cultivation by burning the forest), which formerly was the 
rule throughout these hills, has for the last 60 years, nearly alto- 
gether ceased : and that the operations undertaken to protect 
the forest against the annual fires in the hot season, were a t  
first (in 1864) crowned with success only in a limited area, and 
were gradually extended over the whole area (600,000 acres) up  
to the year 1875. 

A much longer series of observations from a much larger num- 
ber of stations in this locality, as well as in other parts of India, 
where a regular conservation of the forest to a considerable extent, 
and especially where the annual fires have been continuously kept 
out, will be necessary, before a certain conclusion can be drawn. 
Above all things must the relations in question be studied and con- 
sidered in connection with the circumstances of each locality. Fo r  
example, it is not clear at the first glance, why (referring to the 
foregoing Table) Seoni and Mandla show a much s~naller increase 
than other stations. But so much can already he stated, that if 
forest conservancy in the different provinces of the Indian Empim, 
is developed and extended in the way in which it has been begun, 
i t  will, in many cases, be the means of considerably alleviating the 
sufi'erings of the agricultural population, in years of drought and 
famine. Not only for the forest, but also for the land and its agri- 
cultural produce, is the rainfall a factor of the greatest importance. 
Notably, the dry regions and the neighbonring tracts of moderate 
rain supply, suffer from time to time by the irregularity or nnsea- 
sonableness of the rainfall, or through occasional years of drought, 
which occnr only too frequently. If even in a slight degree, forest 
conservancy and afforestation on a sufficient scale, could be made 
to influence the rainfall in the way of increase, in unfavourablc 
years, the advantage t o  the land and its people would be incal- 
culable. 

INDIAN SEEDS I N  NEW ZEALAND. 

ON the 19th of February, 1885,I  sent to New Zealand the follow- 
ing seeds :- 

Ghisham, ... ... ... ... 140,000 
Wild olive, ... ... ... ... 37,000 
Boxwood, ... ... ... ... 71,000 
Chir, ... ... ... ... 52,000 



From Deoban were also sent a quantity of deodar seeds, Pittus 
exctlsa, and AGies Smithiana. 

A large number of the deciduous trees came up, but if I am 
right they were afterwards killed by frost. 

Of the chir (Pinus longiolia) there are now about 20,000 trees 
alive, and from 3 to 15 inches high in the nursery (Hasenberg). 

Pimce excelea seeds (without name attached) have done moder- 
ately well, there being about 2,000 trees of 4 inches height. 

Abies Smitlriuna not come up, in fact the seeds appear to be Pinue 
emha. 

Cedm Deodara. None have come up from both year's consign- 
ments. The cones last sent appear not to have been fertilized, as 
stated by Professor Kirk, F.L.S. The cones were packed in paper 
and rags, which were quite rotten when the tins were opened. A 
further supply of properly fertilized cones, packed if possiblo in 
their own needles (leaves), and carefully picked from the trees, and 
not collected from those shed on the ground, is desired, and the 
cones should be pulled before too ripe. 

The plantation is at  Auckland, near Wellington, on tho North 
Island. 

NITROGEN GAS IN SWAMPS. 

ABOUT five miles south-east from Dehra Ddn station is a swamp, 
from which a stream issues, and forms one of the numerous sour- 
ces of the Suswa river in the Dehra Ddn. 

!he swamp is lined with forest trees, amongst which occur 
Qwrcu8 imam, and also bushes of wild coffee and numerous 
wild citrons. From the bottom of the swamp gas bubbles rise here 
and there, and when the mud is disturbed by thrusting a stick 
through it, gas invariably follows. I wonld long have liked to 
observe and obtain marsh gas, CH,, from a swamp, and so I collected 
several glass flasks of this gas. I soon found however that, as on 
many previous occasions, I had again failed to obtain true marsh 
gas. The gas would not burn, neither did it maintain combustion. 
I thought it might be carbon-dioxide, but on shaking it with much 
quick-lime there was no absorption ; nor did I obtain a precipitate 
with dilute lime water. Further, after holding a bottle full of tho 
gas mouth downwards, over another bottlo with the mouth upwards, 
and filled with air, no intcrmixturo took place. The lower bottlo 



remained full of air, in which a burning chip of wood continued a to bum, the upper bottle retained the gas, which extinguished a 
chip of wood instantly. The gas must therefore be lighter than 
air. These tssta, though only made roughly in camp, convinced 
me that the gas rising from the swamp is nitrogen, which might . 
contain at the most a mere trace of oxygen. 

I t  would be interesting if such gases were examined elsewhere, ' 
and especially a notice of pure marsh gas would be welcome. The 
gas in the Dlin was obtained in November 1887. 

H. W. 

THE HUMANE SPORTSMAN. 

IN looking over a German book of sport, entitled " Das Waid- 
werk," the following introductory verses attract& my attention, 
and as they express concisely the sentiments of all true sportsmen, 
I thought they might be welcomed at  this season of the year, 
when many " shooters " are on the loose. I send the original for 
your comparison. 

DM ist dea J rn Ehrenahild The sporteman's only free from blame 
D M E  er aClrt nnd he t win Wild, When h e p r a r v a  and shields the game. 

Waldmhnisch jagt, wie sicks ehiirt Declines to day by unfair means 
Den Schiipfer in GeechSpfe e t r t  ! And ever toward8 mercy leena ! 

1)ae Kriegsgeachoss der Ham regiert, Hate goidea the bullet's Bight in war, 
Die lieb znm Wild den Stnienflhrt :  Let kindness be the sportsman's law : 

Drnm denk' bei Deinem tjiglich Brod You, when you plan the creature's good 
Ob anch Dein Wild nicht leidet noth. Revere its Maker se you shoald. 

Behiit's vor Mensch nnd Thior cnmal ! Protect 'gainat man and animal 1 
Verkiine ihm die Todesqual ! Let the death shot be merciful ! 

Sei auseen rauh, doch innen mild, Thus shall the sportsman's name remain 
Dann bleibet blank Dein Ehren schildl Without a spot, without a etain ! 

FOREST FIRES IN  GREECE. 

A friend who ataamed through the Greek Islands in August last, 
informs us that he saw forest fires blazing in all directions on the 
hill sides, in the scrub forest which covers them. Marsh in ' Man 
and Nature ' states that the Mediterranean regions, once the most 
fertile in the world, are now in great measure reduced to nnpro- 
'ductive wastes, and no wonder if this barbarism is allowed I 



BAMONPOKRI WORKINQ PLAN.. 

Tms is a plan for a small area in the Darjeeling District, Bengal, 
consisting of 1,372 acres of mixed d l  forest at  the lower extremity 
of a spur of the Himalayas. The forest is mainly composed of two 
phteaux sloping gentIy towards the south, the upper plateau being 
about 1,500 feet, and the lower 900 feet, above sea level, the two 
heing separated by a steep slope, and bounded on either side by 
precipitous ground descending to the broad stony beds of two small 
streams. The average rainfall is about 115 inches ; November, 
December, Janua ry and February being the four minless months. 
The principal trees are Shmea robueta (forming less than 8 per cent. 
of the crop), ScAima Wallichii, Terminalia tomentosa and Cedreln 
T m .  The crop is irregular, but forms a more or less complete 
canopy, and in Block I, which is the oldeet of the five blocks formed, 
t he  average number of trees of one foot in diameter and over, 
exceeds 44 per acre. The more accessible portions have been de- 
prived of their large trees by the system, and the southern 
portion, which was formerly cleared for cultivation, has been plant- 
ed up with teak and toon. This forest is called on to supply tim- 
ber for tea-boxes and fuel, the demand being greatly in excess of 
its capability. It is anticipated that, as the use of coal increases, 
the principal demand will eventually be for building timber and for 
tea-boxes. 

The plan consists of five Chapters, containing-I., an account of 
the administrative circumstances, physical and economic conditions 
of the forest ; II., detailed description of compartments ; III., tho 
working plan ; lV., the execution of the working plan ; V., plan 
for working certain areas excluded from the main plan, and of 
appendices connected with the calculation of the yicld. 

Chapter I. is concise and to the point. The descriptions of 
cornpartmonts in Chapter 11. seem somewhat moagrc and lacking 

By Meesrs. Chester and French. 
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in some essential particulars. Thus in many of them no mention is 
made of reproduction, and in others the seedlings are said to be few 
or many without mention, as a rule, of the kind or quality of the 
seedlings referred to. Tbe compartments in Block V. are mainly 
plantations, and as their age is probably well known, it certainly 
deserved mention, whilst under the general description of the forest 
the number of acres planted up should have been shown, and a short  
history of their formation given. There seems also no good reason 
for following the French system of numbering compartments, in- 
shad of employing Arabic numbers as prescribed by the Indian 
Forest Code. It would have been very useful if a aummary des- 
cription of each block had been drawn up, as this would, in a certain 
measure, explain their raieon d'dtre. 

Of the 1,372 acres, 1,050 have been formed into the Bamon- 
pokri Working Circle, which includes 20 acres of unstocked land, 
104 acres of steep slopes have been formed into the Pankahari 
Working Circle, whilst the remainder consists of scarps and river 
beds. 

The plan for the Bamonpokri Working Circle prescribes tho 
application of the method of natural regeneration and thinnings, 

, and the forest seems a suitable one for a trial of this method i n  
India, being small in extent, free of rights, situated on favorable 
ground, and with natural reproduction almost assured, although we 
could have wished it contained fewer species, and was more regu- 
larly constituted ; however, the sacrifice of immature timber usually 
entailed by tho process of conversion will, in this instance, be consi- 
derably lessened by the fact that large areas are at  present occupied 
by saplings and poles and by young plantations. 

Very few data were available for the purpose of fixing the rota- 
tion, and it seems regrettable that no provision has been made in  
the plan for the collection of such information in the future, as i t  
would be of great use hereafter, when the plan is revised, to havo 
some more definite ideas regarding the rate of growth of the 
principal species. The discussion in para. 26 as to what will tako 
place 125 years hence, might very well have been omitted, as it is 
impossible for poor fragile man to look forward profitably to such 
a remote future, and to lay down the law for his great-great-grand- 
children. The rotation of 125 years has been selectetl chiefly in 
favor of sB1, which it is believed requires about this timo to attain 
a girth of over 6 feet. I t  has been divided into five periods of 25 
years each, and the circle into five periodic blocks of equal produc- 
tiveness. 

We are sorry to be unable to approve of one of the most in- , 
\ 
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p o r t a n t  part.? of the plan, biz., the calculation of the annnal capa- 
bility. The method adopted was in  the words of the plan a s  
foilows :- 

" After a careful study of the compartments and formation of the 
first periodic block, an enumeration of the trees f o r ~ ~ l i ~ ~ g  the crop over 
the whole of this block, compartment by compartment, was executed. 
The diameter of the trees was measnred at breast height, and every tree 
classed according to species and according to diameter. 

The diameter classes were 1.0 foot, 1.2 feet, &c., rising in fifths of a 
foot, trees between 0.9 and 1.1 feet in diameter being classod as of 1-0 
foot, and so on. Trees under 0.9 foot in diameter were o~uitted, and con- 
sidered as part of the advance growth. The above figures having been 
obtained for each compartment, an abstract was made for tlie block. For 
each of the species the following calculation was made. The square of 
the diameter of the class was m~~ltiplied by the  umber of trees in that 
clam, and the sum of these products was divided by the sum of the 
trees; the square root of the result gave the diameter of the tree of 
average volnme of that species. 

This calculation, of course, assumes thrt  the tree of that species of 
the  average diameter is also the tree of average v o l u ~ ~ ~ e .  

"Having made this calcnlatiou for oach of the 17 species that occur 
in considerable nul~~bers in tliis block, a type tree of each of these spe- 
cies, of this average diameter, and having, as far as the eye could judge, 
an average form, was selected and felled, the bole was cubed in short 
sections, generally of 6 feet longth, and the branch-wood was cnt into 
firewood, allowed to dry for two months and weighed. For the trees 
forming less than one per c e ~ ~ t .  of the crop, that is, trees of othur species 
than the li above referred to, three groups mere formed, based on the 
grneral size of the trees, trees of one group were considered as of one 
epecies, and a similar calcnlatio~l led to the selection of a type tree for 
each group. " 

The diameter classes (20 iil all) appear too nnmerous, and i t  
would seem quite sufficient if the  classes rose by half a foot i n s t e d  
of by a fifth, and in this case a complete ennmeration of the 
whole forest could easily have been made in  a few weeks. The 
rr5nlts of the  enumeration made in Elock I., which alone was 
va!ued, are  given in  the bulk in Appendix I., but we think that the  
vdnat ion of each compartment should have been recorded sepa- 
rately, and that  these conipartmental divisions have been insuffi- 
ciently utilized. 

It does not seem quite correct to assume that  the  tree of average 
diameter is also the tree of average volume. F o r  exaniplo, sup- 
pose tha t  in a n  acre of regular forest of one species we have the 
following stock :- 

lt 



diameter 
cubic contents of 59 trees 2 feet in 

diameter and 30 feet high, ... = 14,928 

Difference, ... = 2,391 
or an error of nearly 14 per cent. 

calculated for aimplici- 
The cubic contents are 

ty'n nake on the nupposi- 
tion that each tree ia a 
perfect cylinder, and by 
the forn~ula Dq t ,7864 
x L = cubic content. 

1 
No. of 
trees. - 

32 
12 
1% 
8 

Therefore, even if a type tree could he correctly chosen, the 
calculation might be considerably out, but we maintain that i t  i s  
humanly i~npossible to select such a tree in such a forest, and tha t  
on this account the calculation should be regarded with still greater 
distrust. We are aware that i t  is customary in the regular forests 
of France to select type trees for this purpose, but then a type is 
taken for each diameter c las~,  and such a course is only pursued 
in forests long subject to the method of natural regeneration and 
thinnings, and not in those under jardinage. 

The annual capability for the first period is fixed a t  12,000 
maunds, a figure obtained by dividing the growing stock in the  
first block by 30, which is to he tho duration of the first period 
insh id  of tho ordinary one of 23 years. This is to allow for the 
conditions of g o w t h  in the I, and 11. blocks, and i t  is regrettable 
tliat a colnplete enumer;ition of such a small area, as this forest 
covers, was not made, for then the working plans officer could 
have better judged as to the advisability of this lengthened first 
period, and would be in a better position to prevent great differ- 
ences in the unnual capability when passing from one period t o  
the next. I t  has, however, been prudently re$olved to cut only 
9,000 out of the 12,000 mnunds, thus keeping a reserve of one- 
fourth. ' Tax, ' the word elliplored to express the amount to be c u t  
out in the principal fellings, is evidently a literal translation of the 
French taux. Tho term is not a happy one, and is not associated 
in its usual sense with pleasnut liicmories to most Englishmen. I t  

2 1  A v e n g e  drerrge 1Syn:e of 

... 236 17,279 

Product ' Cnbic 
of 1 4.) 

diameter. 
-- 
aq feet. 

1 
4 
9 

16 

- 

32 
48  

108 
48 

height. 1 diameter. -- 
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3701 6 
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50 
80 
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-- 
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1 
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does not appear in the list of Forest Technical Terms adopted by 
the Forest Conference of 1886. 

The Table of yield of the principal fellings should have given the 
expected yield from each compartment, as such figures could have 
been utilized as a check on the actual outturn. 

Table B, the special plan for the first period, consists of a sum- 
mary description of the crop, and prescribes the cuttings to be made, 
regeneration, jardinage or improvement fellings, clcanings, thin- 
n i n g ~  and creeper-cutting, and seems to be just what is required. 
Whilst regeneration fellings are in progress in Block I, jardinage 
fellings of dry trees are to be made elsewhere, and this, judging 
from the  state of the crops, is probably the correct treatment, al- 
though in an ordinary type of forest nndcr conversion, there mould 
be considerable loss in material by restricting fellings over t h r e e  
fourths of the area to dry trees only. Table D gives the order and 
arena of the jardinage and improvement cuttings during the first 
period. 

Chapter IV. contains useful instructions as to how the operations 
prescribed by the plan are to be carried out, the conditions under 
which the produce is to be removed, and the ]node of controlling , 

the outturn. It is prescribed as a check that an enunlerntion of 
the growing stock in Block I. be made in 1897-98, which is of 
course all right for such a sn,oIl area, but such a syste~n would not 
be possible as a rule in Intlia, as i t  means the enumeration of the 
stock over one-fourth of the whole forest once in ten years. 

The working plan would have been improved if a chapter had 
h n  devoted to financial results, and as everything is sale:~ble, a 
rough estimate, we should imagine, could easily have been franied. 

If the plan is passed, Messrs. Chester and French will, we fancy, 
be the first officers to introduce the French system par excellence 
into India, and we hope it will be succes~fully carried out,. The 
forest is in the direct chargo of a ranger, who has, in addition, 
the care of two smaller forests a short distance off, or a charge of 
less than 5,000 acres, so that there is every chance of proper a tbn-  
tion being paid to the execution of the plan. 

T H E  FORESTS O F  JAMAICA.. 

IT may be taken, we think, as a cornpiiment to India, that her 
F o r e ~ t  officers are often selected to advise Colonial Governments as 
to the management of their forest estates. No doubt, the advice 

Report upon the Forests of Jamaica, by E. L). M. H~~uper ,  FCq. Loudon, Water- 
low-and Sow, 1886. 
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!nay not be always followed, but the reports published, and the 
knowledgo that forestry was attracting attention, cannot but do  
good. I n  late years Indian Forest officers havo been called upon 
officially to report upon forests in various colonies ; New Zealand, 
Ceylon, Mauritius, Cyprus and now the West India Islands, and 
especially Jalnaiaa. Mr. Hooper's visit to the West Indies was 
carried out during the period of a recent furlough, and after a 
lengthy tour liornewards vici Au~tralia, Japan and the United States, 
during which he specially studied many varied forest conditions, 
about which we lriay hope he will some day give us his experiences. 
Throughout his tour Mr. Hooper was accompanied by his photo- 
graphic camera, and the collection of photographs which he made 
will be found very interesting to any one who, like the present 
writer, has been privileged to see it. Mr. Hooper received, we be- 
lieve, every help froni Sir Henry Norman, ouce blernber of the 
Supreme Council in India, and now Governor of Jamaica, and 
from Mr. Morris, then cliief Government Botanist in Jarnaica, and 
now Assistant Director of Kew Gardens. 

Jamaica was discovered by Colu~nbuv in 1494, and till 1655 the 
island remained Spanish. Since t l~en it has been a British Colony. 
I ts  area is, according to ' Wliitaker,' 4,193 square miles. Mr. 
Hooper in one place gives 2,110,678 acres, which is 3,298 square 
miles, and in another gives the areas of the three counties as- 

Surrey, ... 766 sq. nliles, 
Middlesex, ... 1,920 ,, n rather serious dis- 
Cornwall, ... 1,504 ,, crepancy which r e  - :: 1 

quires explanation. 
Total, . 4,190 , ,, 

The geology of the island seems to havo been well worked out. 
Mr. Hooper says : '' the island appears to have been under formation 
in nliocene tinies by coral insects on a previous eocene foundation, 
so to speak, of sandstones, conglomerates, &c. Due to gradual sub- 
sidence, the depth of limestone formed by the insects reaches up to 
500 foet, while in later post-pliocene times a further deposit of 
2,000 feet was made. Eventually, Jamaica emerged by igneous 
action, and the Blue Mountains assumed thoir present position, 
forcing up and exposing the stratified rocks they burst through, 
and by the action of heat altering their composition." 

The rainfall varies so much according to the side of tho island, 
that Mr. Hooper gives four regions- 

1. North Eastern-mean annnel average ... 91.04 inches. 
2. Northern 11 3 )  11 ... 57.34 ,, 
3. West Ccutrnl ,, ,, 1) ... 70.73 ,, 
4. Suu~Leru 7 )  9 7  $1 ... 50.33 ,, 
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At the Government Cinchona Plantations a t  4,850 feet, the rainfall, 
however, reaches 180 inches, while at Palisadoes plantation in tho 
south it falls as low as 9 inches. Rain falls, usually, in all mon th  
of the year, but the chief rainy months are those called the ' sea- 
sons,' which ohtain their rainfall with the trade winds-May and 
October. The temperature varies, of course, according to eleva- 
tion, but taking for examples Kingston on the coast, and the Cin- 
chona Plantations a t  nearly 5,000 feet, we have- 

Maximum. Minimum. Mean. ... Kingston, ... 91.2 67.2 79.2 ... Ciuchona, ... 72.6 54.1 63.3 

On the whole, however, the temperature a t  any given place 
Beems to be very constant. 

Forest does not, it appear" occupy any particular parts of the 
island, for, were it not for human agency, the island, such iu its 
fertility and such the favourableness of its climate, would soon re- 
lapse entirely again into forest, and the only signs of the former 
presence of man would be the occasional prevalence of introduced 
species like the logwood, bamboo and niango. 

Mr. Hooper divides the forest growth into- 
1. Savannah growth. 
2. Limestone hill forest. 
3. Port Royal mountain. 
4. Blue mountains, lower. 
5- ,, ,, high. 

The Sacannula growtl~ is quite small, scarcely exceoding 20 fect in 
height, and mostly composed of ' cashaw ' (Prosopis julijlora) and 
'logwood' (Hmaato.ryh carnpeacltianum). There are also trees 
of ' Braziletto ' (C~salpinia brazilienais), ' bastard cedar ' (Guwu- 
ma tutnentosa), ' lignum v i k  ' (Guiacum oficinale), ' fustic ' (Mac- 
lum tinctoria) with others, and a few mahogany. The limestone liill 
fapest is chiefly chsrnctarived by the ' Breadnut ' (Brosimum alic- 
astmnz), aasocisted with which are the wild tamarind, the ' Circas- 
sian bean ' (Adenanthera) and others, with a few n~lrhog~ny in inac- 
cessible places. 

In the Port Royal dfountnine above 2,000 feet, the Breadnnt 
is replaced by ' mahoc ' (Paritiuns elatutrs), and above 3,000 feet the 
' Santa Maria ' ( Calopl~ylluna Calaba), ' Rod wood ' (Eugenia lanceo- 
bra), &c., appear with the shrubby growth which follows hill-side 
ckannces. 

The Blue Hountains vegetation, is less important than that on 
the limestone ranges. Low down the Ceiba cotton trees ' (Erio- 
dendron anj+acttcosunt) are conspicuous, higher up the ' cedar tree ' 
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(Cedrela odmata) is noticeable, and higher again the 'juniper' I 

(Juniperus bmmudiuna), while on the extreme summit ' Yacca' r 
(Podocarpw corineeus) and ' soapwood ' (Clrthra tiniifolia) are al- 
most the only trees. 

The timbers of Jamaica have mostly hard woods with a few soft 
wooded species, and the list of them given by Mr. Hooper is very 
interesting and useful, especially as it tells us the botanical names 
for inany West Indian trees, whose woods we are accustomed to hear 
spoken of only under a native or semi-English name. The chief 
valuable wood is the 'cedar' (Cedrela odorata), a wood very like 
our ' toon,' the (C. Ibonu), and the Australian cedar (C. aurrtralis). 
It is largely used for furniture. ' Mahogany ' is the next most 
important wood, naturally, but it is nowhere very common. ' Log- , 

wood ' is perhaps the   no st valuable trade wood, and of it an aver- 
age yearly amount of nearly 54,000 tons is exported, the price 
varying very greatly. Last year it fetched £5 10s. per tan. ' Pus- 
tic ' is another dye wood which demands atteution, and Mr. Hooper 
mentions, besides, the mango and bamboo, both introductions, and 
the juniper, as trees which require attention from foresters. 

The area of Crown land is said to be 75,000 acres under the com- 
plete control of Qovernment, aud the lands are found chiefly on the 
Blue Mountains and in the limestone country ; and it is naturally 
out of this land that reserved forests would be selected. Mr. 
Hooper very rightly insists on the introduction of forest conservan- 
cy being gradually attempted only, and advocates it mainly "on 
the practical grounds that there is an absolute necessity for regulat- 
ing the water supply in the Eastern District ; also for protecting the 
lowlands from the torrential flow of the rivers ; and on the south 
side of the island for general protection against the terrible north . . 
winds, which occasion so much damage and danger to property and 
life." He does not, however, think that it will pay its way for some 
time to come. Shortly described, his proposals are as follows :- 

1. To reserve the highlands of the Blue Mountains, escheating 
all land liable to forfeiture, arranging amicably with neigh- 
bouring proprietors for the eurrender of such back-lands 
useless to them that they may be willing to part with, and 
obtaining all lands in private hands on the ridge or near it. 

2. To demarcate and survey the reserved forest so formed, and 
protect it against fire and theft and trespass. 

3. To retain as forest reserves all blocks of Crown lands on 
the limestone formation that exceed 2,000 acres in extent. 

4. To rigidly enforce the conditions in the present cinchona 
leases, and in future leases to provide for the protection 
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of hill eides by not allowing more than 3 acres to be 
cleared at one spot at a time. 

The first three seem simple and obvious recommendations, the 
lajt, to one who does not personally know Jamaica, seems a little 
difficult to carry out, and likely to cause some dissatisfaction. 

He advises the entertainment ~f a forest shff of- 
1 Executive Forest officer, at £250 to £500 per year, 
2 Bailiffs, at  £30 per year, 
5 Forest Guards, at Is. per day, 

the whole to be under a oontrolling officer, who, he advises, should 
be jointly maintained by the various West Indian Colonial Qovern- 
ments, with head quarters in Jamaica, or if thie is not feasible, 
under a Conservator of Forests for Jamaica alone. 

'Are are very glad to see that he does not propose ally immediate 
legislation, and we are glad to read his sensible remarks when he 
dvises that only later on, when the requirements of the forests 
nnd their managenlent are fully ascertained, should legislation be 
resorted to. There is nothing, we should think, so likely to choke 
off a Government from undertaking forest conservancy than its 
being told that preliminary legislation, giving it extensive powers, 
and raising extensive enquiries, is a first necessity. I n  such a 
case as Jamaica, the simplest plan is, in onr opinion, first to as- 
certain what part of the Crown lands which are of value as forest, 
can be obtained for reservation free of servitudes, and to set that 
area apart. If it is insufficient, and private lands have to be bken 
up, or Crown lands freed from servitudes, a simple Act to give 
Government powers to do so should euffice. By then too it should 
be known what special police measures have to be provided for, 
and Lhese can be arranged accordingly. J. S. G. 

- 
THE FORESTS O F  ST. VINCENT.* 

ST. VIKCEPST is a s ~ n ~ l l  island in the West Indies, 80 miles west of 
Bnrbadoes. It has, according to Mr. Hooper, only an area of 
85,000 acres (133 square miles) in all ; but we may state that 
'7Vhitaker' gives 140 square miles. I t  was discovered in 14'38, 
and was definitely proclaimed a colony of the British Crown in 
1764. The island is volcanic, and the hills which rise to about 
4,000 feet are chiefly formed of igneous rocks, such as porphyry 
and bsalt. I t  has, however, on the south and east broad well 
defined valleys, chiefly used for sugar cultivation, and some use- 

* Bcport upon the Forerrts of St Vincent, by R. D. M. Hooper, Esq., Indian 
Forest Department. London, Waterlow and Sona, 1886 
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of protecting the water supply and prevbnting torrents ; the im- 
portance of keeping up forest vegetation to maintain moisture in 
the atmosphere in the event of drought ; and the advisability of 
using it as a shelter against winds. 

His proposals are very simple. They are chiefly, the perma- 
nent reservation of the forests of the main ridge down to an alti- 
tude of 1,000 feet, so far as land is available and at the disposition 
of Government. He does not advocate the reservation of other 
and scattered blocks of Crown lands, being of opinion that these 
will be required for extension of cultivation, and that possibly 
even some parts of the forest above 1,000 feet may have to be 
made available for the same purpose. Without knowledge of 
the localities and the circumstances of the island, it is not possible 
for us to criticize too closely these reconmendations ; but we wish 
to express our pleasure at  seeing that they are clear and to the 
point, are easy to understand and easy to carry out, even by an 
unprofessional forester, for the island is not likely to be able to 
afford to pay highly for its forest management. 

We wonld draw attention to Mr. Hooper's account of the growth 
of teak in St. Vincent, one tree cut showing an average growth 
of 6.6 rings per inch of radius. He recommends its being used 
with mahogany both by the Government and by the owners of 
private estates for planting purposes, and we hope to hear that his 
advice has been followed. 

Looking to the general condition of a tropical little island like 
St. Vincent, we certainly think that Mr. Hooper is quite right in 
considering that any elaborate scheme of forestry into reserves 
and the rest of i t  wonld be a mistake. To protect the water supply, 
prevent torrents and increase the humidity of the atmosphere, little 
beyond the protection of the hill tops and slopes can be done, and 
if this is done, enough is done for the forests of the island. Fuel 
cannot be largely required where the temperature is never less than 
68' F. ; timber can be procured with ease, from the grand forest 
of the mainland of Brazil, Guiana and Central America, and we 
know of no other forest requirements of any great importance. 
But-we do think that if forest work is attempted on the hill area, 
it should be thorough, and the area kept np should be as speedily 
ns possible brought into the best possible condition, so as to be 
generally capable of being worked on a system, and the forest made 
to supply as far as possible the requirements, not so much of the 
officials and traders and planters on the coast, but of the lower 
class population of the island. 

J. S. G. 
F 



INFLUENCE OP FORESTE ON RDTU.*-Nearly coxmected with the 
question just discnseed, ia that of the influence exerted by foresta 
on the rainfall ; a question of the highest economic importance, to 
which renewed attention has recently been drawn by the eminent 
physical geographer, M. Woeikoff. I n  an instructive paper, ori- 
ginally communicated to Petermann's M.atteilnngen,t and aub- 
seqnently publiebed in translation in the Quarterly Journal of the 
Royal Meteorological Society, M. Woeikoff appeals emphatically 
to the evidence sfforded by the Indian rainfall registers, in smp- 
port of his contention that the action of forests is to increase the 
rainfall of a cuuntry. His appeal is directed chiefly to the con- 
trast afforded by the Assam rainfall with that of the Gangetic valley 
plain, in about the same latitude, and the same distance from the 
ma ; and he apparently attributes the great difference displayed by 
these two provinces, wholly or mainly to the f a d  that, while the 
former is extensively covered with forest, the latter, up to the 
Terai, is a broad sheet of field cultivation. 

From what has been said in the foregoing pages, of the geo- 
graphical circumstances a f f ' i n g  rainfall in India, and of the wn- 
ditions prevailing in Assam, i t  will be obvious that I am far from 
coinciding in such a view. Without denying or even questioning 
the effect of forests as  one element of the result, the cooclusion 
thus formulated seems to me far too sweeping. M. Woeikoff 
considers, and I think rightly, the action of forests in enhancing 
the rainfall to be two-fold. Firstly, they help to store the water by 
protecting the soil and so keep up a constant evaporation ; and, 
secondly, by checking and obstructing the movement of the wind, 
they prevent the evaporated vapour being carried away, and tend 
to produce that calm state of the atmosphere that ia favourable to 
ascending currents and local precipitation. But swamps, such as 
occupy large tracts of the Assam valley, and the numerone broad 
river channels that intersect it, must contribute a not unimportant 
quota to the vapour constituent of the local atmosphere ; and the 

Indim M&rologial Memoin, Vol. III., Put IL, The Rainfall of In& By 
H. F. Bldord, Eeq., P.B.B., Meborologicd Reporter to the OovL of I ndk  

t 8. cite 1885. 



aomparative stagnation of the air in the Assam valleys, and the 
exclusion of those dry westerly winds, which play so important a 
part in the meteorology of the Cfangetic plain, are certainly due, in 
far larger measure, to the fencing in of the Assam valley by the 
Patkoi, Naga, Khasi, and Garo hills, and, as regards Upper Assam, 
to the interception of westerly currents by the mid-valley obstruc- 
tion of the Mekhir hills, than to any wtardation of wind move- 
ment that can be effected by the forests. Furthermore, the action 
of the sarrounding hills, in setting up a diurnal convection of the 
humid atmosphere, and its consequent dynamic cooling and pre- 
cripitation, an action which also takes place in tfie much less humid 
hill tracts of the peninsula, is a very important factor in the causes 
which contribute to produce the heavy spring rainfall of Assam ; a 
precipitation not very greatly inferior to that of the summer mon- 
soon. The otber, or passive, effect of hills in enhancing rainfall, 
wk., the forced ascent of horizontal air currents, is less important 
in Upper Assam, (the tract more particularly referred to by M. 
Woe&&,) although exhibited by the southern face of the Khasi 
Bills, ~verlooking Sylbet, in a degree without parallel elsewhere 
in the world. But to the other causes, above specified, must cer- 
tainly be attributed by far the larger part of that prevailing high 
humidity and copious rainfall, which faster the exuberant vegetation 
of the province, rendering i t  in the rich variety of its flora and its 
prolific insect life, comparable with tfte teeming productiveness of 
the Malay region. 
The di&nlty so conspicnonsly illustrated in the foregoing ex- 

ample, &., of disentangling the combined effects of a number of 
causes, all favourable to increased rainfall or the reverse, is one 
which randers it almost hopeless to seek for decisive evidence of the 
influence of forests, by any comparison of the rainfall of different 
provinces, or of areas suficiently large to display the contrasted 
effects in a striking and convincing manner. The best, and per- 
haps, only sstisfactory kind of evidence, were i t  obtainable, would 
be the comparison of the rainfall of one and the same tract, (one 
of at least some hundreds of square miles in extent,) for many years ; 
first while covered with forest, and again for rmny years after 
clearing. I t  is, however, not until a tract of virgin forest has 
been brought under the destructive operation of civilizing agencies 
that, as a general rule, any attempt is made to record its rainfall ; 
when, therefore, the conditions necessary to obtain one term of the 
Oomparison are rapidly disappearing. The reversal of this order 
of things, the conversion of bare, or at least partially wasted, tracts 
into protected forest, is one, however, of which Icdia already fur- 
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nishes some examples, and with progress of forest protectiod may 
, yet furnish more ; and if due advantage be taken of these as they 

present themselves, i t  may yet be possible to obtain rainfall data 
which may afford valuable, and indeed practically conclusive, evi- 
dence on the point in question ; even if not fnlfilling, in all re* 
pects, the rigorous conditions of the logical method of differences. 

One instance of the kind, on a scale large enough for all reason- 
able demand, has lately been brought to my notice by Mr. Ribbena 
trop, and has.been quoted in my Rsport on the Administration of 
the Xeteorological Department in 1885-1886 ; and, despite some 
shortcomings in the due verification of the data, shortcoming8 
which it is now impossible to make good, i t  will probably, in the 
course of some years, as nearly fulfil the conditions of a test case, 
as we are likely to secure in an experiment of snch magnitude. 
I n  some respects, indeed, the circumstances of this case are M* 
usually favourable. The vicissitudes of the rainfall of the Central 
Provinces are smaller, proportionally, than those of any other prcr 
vince of an equally moderate average ; and of the 22 stations, the 
rainfall registers of which will be brought in evidence, not less 
than 10 are regular meteorological observatories, working under 
the Meteorological Department of the Government of India. 

The region, referred to in the first part of my Memoir on the 
Rainfall of India, as the Central Provinces, Sonth, has been des- 
cribed " as a hilly and jungle-clad country,including some extensive 
fertile plains, especially that which surrounds Raipur." The nor- 
thern portion consists of the range of broken tablelands and hills, 
here spoken of as the Satpuras, and these are largely clothed with 
forest. According to the most recent report of the Officiating In- 
specbr General of Forests, the area of forest in the Central Pro- 
vinces is estimated at  54,600 square miles, of which about n i n e  
tenths are in or to the south of the Satpura range. The area of the 
Central Provinces, Sonth, has been given, at  page 12, 8s 61,000 
square miles. Hence about fivesixths of the whole are under ford 
est. Now, prior to the year 1875, these forests were systematically 
wasted, by the destruotive method of cultivation, practised by the 
hill tribes of Gondm&na, as of other wild tracts in India and Bur- 
ma. I t  is known under various local names, snch as kumri, or, in  
the Central Provinces, &hya cultivation, and is thus described by 
Dr. Brandis : "A few acres of forest are felled one year, the wood 
is burnt and a crop of grain raised on the clearing ; the next year 
this is abandoned, a fresh piece of forest is felled elsewhere, a crop 
is raised, and it too is abandoned in its turn ; and so on, a fresh 
clearing being made every year." 



I t  will be readily understood how, under snch a system, in  the  
course of some years, extensive forests may be devastated, even by 
a sparse hill population of nomad habits. And, accordingly, in  
the introduction to the Central Provinces Gazetteer, published 
in 1870, Mr. C. Grant speaks of the state of the forests in the 
following terms :- 

"The tree forests of the Central Provinces have, however, been so much 
elbmsted, mai~ily owing to the destructive d6hya system of cnltivation 
practised by the hill tribes, that, except in one or two localities, the 
labours of the Forest Officers will, for many years, be limited to guard- 
ing against farther damage, and thus allowing the forests to recover 
thmselvea by rest. By far the greater part of the uncnltivated lands, 
belonging to Government, are stony wlrstes, incapable of producing a 
strong straight growth of timber." 

In 1875, the suppression of ddhya cnltivation was taken sys- 
tematically in hand ; and in the course of a few years, with snch 
success, that Mr. Ribbentrop writes in 1886 :- 

"My attention was directed, during a recent visit to the Central Pro- 
vinces, to the extensive growth of young forests, in areas formerly nuder 
kwnri cultivation. Ten or fifteen years ago, soch temporary cnltivation 
was practised throughout the country, and thousands of square miles 
were thereby laid barren, year after year. Since then, this method of 
cnltivation was stopped, and, though a great part of the area afected 
waa subject to annual fires, a more or less dense forest growth has 
Bprung up. I concluded that this must have had an influence on tho 
rainfall, sufficiently appreciable to be gauged by meteorological records. 
The resnlts, gathered from soch records, are beyond exception, and show 
that, with the exception of stations situated in the cultivated valley of 
the Nerbadda, a steady increase of rainfall has taken place during the 
last ten years, and, as might be expected, especially during the last 
period of five years." 

In dealing with the evidence of the rainfall registers, I shall in 
the first place, compare the averages of the nine or, in some cases, 
ten or eleven years, ending with 1875, (the year in which the s u p  
pression of the h'hya cultivation was taken in hand,) with those of 
the ten years subsequent, 1876-1885 ; and this I shall do, sepa- 
rately, for the stations within the area immediately affected by the 
forest preservation, and those a t  a greater or less distance there- 
from. These latter are Saugor and Damoh, the forests near which 
have not been frequented by ddhya cultivators, or which are sur- 
rounded by Native States in which no change of system has been 
attempted, viz., Jubbulpore, ,Narsinghpur,Hoshangabad and Khand- 
wa, in the fertile and highly cultivated valley of the Nerbndda, 
and where the tendency of late yean has been towards an extension 
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of permanent cultivation ; and Raipur in the centre of the great 
wheat-growing district of Chattisgarh. 

Cornparidon of the average rainfall of nine to ehen years of dhhya 
cultivation d h  that of ten years of p r o ~ d  forests. 

B-IN UNAFFECTED ABEA& 

Incream. 
Incha. 

-- 
+ 8-00 
+ 7.05 + 1-69 
+ 2-74 
+ 7.14 
+ I 2 9 6  
+13.13 - 1-93 
+ 7.89 
+10.31 
+10e53 + 3.53 
+ 7.15 
+ 4 2 1  

+ 6-81 

The contrast, thus shown, is sdiciently striking. But, taken 
as they stand, it can hardly be said that the figures do more than 

statiow 

Bsdnar, ... ... 
ChbindwPra, ... 
Seoni, ... ... 
Mandla, ... ... 
Burha, ... ... 
Bilispur, ... ... 
Sambalpur, ... 
Dhamtari, ... 
Bhanddra, ... 
NBgpur, ... ... 
Wardha, ... ... 
Brahmapnri, ... 
Chanda, ... . 

A w e a t r  protected. 

-15.35 - 7-94 - 4-38 - 6-06 
+lo-65 - 1-49 
+ 2.9% 

- 2.94 

Baugor, ... ... 
Damoh, ... ... 
Jabbulpore, ... 
Narsinghpur, ... 
Hoshaogttbad, ... 
Kbandwa, .. 
Raipur, ... ... 

Sironcha, ... ... 

Fmsrta unptotcctd. 

1876-85 
1876-85 
1876-85 
1876-85 
1876-85 
1876-85 
1876-85 
18i6-85 
1876-85 
1876-85 
1876-85 
1876-45 
1876-85 

Period. 

1867-75 
1865-75 
1865-75 
1867-75 
1867-75 
1865-75 
1867-75 
1867-75 
1867-75 
1866-75 
1866-75 
186;-75 
1866-75 

Rainfull. 
Inchea 

47.83 
48'48 
54.76 
56-32 
71'65 
54'81 
67-93 
46'90 
57.79 
51.85 
46.63 
57.48 
54'29 

Mean, ... 

Mean, ... 

RainfdL 

39.83 
41'48 
52.07 
53.58 
64.51 
41-85 
54.80 
48.83 
4990 
41.54 
36-10 
53.95 
47-14 

1867-75 

40.62 
46'82 
56-28 
50'40 
57-73 
33.32 
54.47 

1868-75 
1867-75 
1866-75 
1866-75 
1866-75 
1867-7.5 
1866--75 

44.17 1876-85 I 

55-97 
54.76 
60.66 
65.46 
47.08 
54-74 
51.59 

48'38 

1876-85 
1876-88 
1876-85 
1876-85 
1876 -65 
1876-85 
1876-85 
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afford a certain presumption in favour of the view, that the dif- 
ference, shown by the two series of stations, is to be attributed to 
the preservation of the forests. I n  the first place, as 1 shall show 
elsewhere, the probable error of a ten years' average of a station 
in the Central Provinces is about 5 per cent., and thia may be 
either in excess or defect. I n  the extreme case of the errors being 
in opposite directions in the two decennial periods compared, the 
greater part of the apparent increase of b t  A would vanish. And, 
in the second place, the majority of the stations in the second list 
lie to the north of the Satpura range ; those of the first list either 
on the range itaelf or to the south of it ; and as this range about 
coincides with the southern margin of the track, commonly follow- 
ed by the cyclonic storms of the summer monsoon, the distribution 
of the rainfall might be much affected Ly the fact of a series of 
such storms following a more southerly or more northerly path ; 
or by the western branch of the monsoon, which brings nearly the 
whole rainfall to the region south of the Nerbudda valley, being, in 
several years, relatively to its normal average, stronger and more 
rainy than the eastern branch, which contributes to the rainfall 
north of that river. 

But there is another way of dealing with the facts, which will 
not be open to such objection. Any effect, really due to forest 
protection, must necessarily have been progressive. Some few 
years were passed in inducing the jungle tribes to take to settled 
cultivation ; again, the reproduction of the forest growth on the 
tracta, formerly denuded, is a process requiring many years for its 
accomplishment; and, finally, the protection of the forests from des- 
truction, by annual fires in the dry season, has been steadily ex- 
tended year by year. If then it should appear, on comparing the 
rainfall of the affected tract in successive years, that the increase 
bos been steadily progressive, and, on the whole, in a degree com- 
mensurate with the average difference of the two decennial periods 
above compared, the probability of such increase having been 
brought about by the protection of the forests will be enormously 
enhanced. 

The data for this comparison are afforded by the following table, 
which exhibits in the second column the mean rainfall of the four- 
teen stations enumerated in the A l i t  of the previous tabje in each 
year from 1867 to 1885. The third column gives what may be 
termed progressive averages. Each average is that of five years, 
obtained by the formula. 
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wherein a, b, c, d,  e represent the mean rainfall in any five conseo- 
ntive years, and d the progressive average for the third year of 
the series. As L standard of comparison, I give, in the fourth 
column, the average rainfall of the whole Indian area, (with the 
omission of nnrepresented tracts,) the data being deduced from the 
table on a subsequent page of this Memoir, and completed from 
the annual reports. The average rainfall is taken s t  48 inches. 
Lastly, the fifth column shows the progressive averages of the rain- 
fall of India computed from colnmn 4. 

Cornpardice Table of the man annual rainfall of the forest region in 
tJi.e Central Provinces and of India generally from 1867 to 1885. 

Year. 

- 

1867, ... ... 
1868, ... 
1869, .a -  .... 
1870, .-• ... 
1871, ... ..a 

1872, . 
... 1873, ... 

1874, ... ... 
1875, m.. ... 
1876, ... ... 

... 1877, ... 

... 1878, ... 

... 1879, ... 

... 1880, ... ... 1881, . 
1882, -.. ... 

... 1883, ... 

... 1884, ... 

... 1885, ... - 

Coud i- 
tion. 

d 
-u 

L 0 
-0 ' 

I 

4 
3 
.a ' 
2 

Central 

Annual 
mean. 

Inches, 

55.08 

93.59 

47.97 

50.42 

45.52 

53.91 

39.18 

50.48 

56.60 

42.32 

52.50 

52-47 

55.67 

51'89 

57'90 

54.22 

57.73 

64'63 

51'45 

Frovincea. 

Progressive 
average. 

Inches. 

... 

... 
45.28 

47.71 

48.45 

47-47 

41-02 

48.85 

50.15 

49'58 

50'40 

52-60 

55-85 

54-50 

55-31 

56.52 

68-57 

... 

India. 

Annnal 
mean. 

Inches. 

44.8 

95.4 

42.4 

43.5 

42.9 

44.3 

57.5 

46'6 

44.4 

37.5 

37'7 

48-9 

43.7 

40.4 

42.1 

44.6 

41-9 

43'7 

43'1 

Progressive 
.vamp. 

Inchea 

40.2 

40.3 

41.0 

42.6 

43.0 

41.7 

42.2 

42.4 

42.4 

40.5 

41.1 

43-3 

43.5 

42.4 

4 2  4 

43.0 

45.1 

... 

... 
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The ~ariations exhibited in this table are represented graphically 
in PI. 1, Plate XIX.* 

Now the third column of this table shows, not only that the in- 
creased rainfall of the protectad forest region has been, on the 
whole, progressive since 1876, (the year a fhr  protection was sys- 
tematically enforced), but that its progression has been commen- 
s m t a  with the increase of the decennial average shown in the 
previous table ; a very important point. As compared *ith the 
general average of the period antecedent to 1875, a rainfall of 48 
inches, in integral figures, had risen to 58 inches in 1883 ; an in- 
crease of more than 20 per cent. Whether this increase will be 
sustained, at  its full amount, by the results of future years is, 
however, very questionable. The rainfall of 1884 was extraordi- 
narily high, and whereas, as may be observed in the graphic repre- 
sentation of these changes, the rainfall of the Central Provinces 
rises and falls, pa& pasm with that of the whole of India, in a 
somewhat remarkable degree, (having regard to the comparative 

.smallness of its area,) the progressive average rainfall of India, as 
n whole, for 1883, was nearly 3 per cent. above the general average 
between 1867 and 1875. But, after making all due allowances, in 
so far as any legitimate conclusion can be drawn from the expe- 
rience of the last 10 years, it would seem that, owing to some local 
cause, the mean rainfall of the afforested re$on of the Central 
Provinces here considered, an area of nearly 50,000 square miles, 
has been increasd in a very remarkable degree ; and I am unable 
to assign any other probable cause for this than that of the protec- 
tion and consequent restoration of the formerly wasted forests. 

The evidence, thus afforded, in favour of the iduenae  of forests 
on rainfall appears to me to be of considerable weight and im- 
portance ; in virtue both of the magnitude of the area yielding it, 
and the apparent distinctness of the result. With one exception, 
and one only, i t  fulfils all the aonditions of a rigorous test case. 
The area is one and the same ; the history of the changes to which 
it has been subject are definitely and accurately known ; and, as 
will be shown elsewhere, the rainfall registers, if but few in pro- 
portion to the area, are s d c i e n t  to afford a datum, the probable 
error of which is smnll in comparison with the magnitude of the 
effect shown. The only remaining points, to which exception may 
conceivably be taken, are the trustworthiness of the records used, 
and the sufficiency of the periods compared to yield valid averages. 
On the first of these points, I can add but little to what has been 

already written in the introduction of this Memoir. Speaking 

* Not reproduced.-[ED.] 
0 
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from recollection, (for I have been nnable to obtain the desired 
verification of the fact from o5cial records,) I believe that new 
rain-gauges of Glaisher's pattern, from one of the principal London 
makers, were furnished to all the stations, the registers of which 
are here dealt with, about the year 1867, at all events before 1870 ; 
that is to say, at or near the beginning of the period for which the 
registers are complete ; and there are therefore no grounds for 
suspecting that the increase of the registered rainfall, during the  
last ten years, has been influenced by a change in the instrument 
used. And this is the most important consideration. With res- 
pect to the registering agency, as far as I have information, it has 
been the same throughout. Dr. S. C. Townshend, wbo was Sani- 
tary Commissioner of the Central Provinces from 1866 or 1867, 
and who, in 1868, established the observatories, which, in 1875, 
were incorporated in the imperial system, took much personal in- 
terest in all the meteorologiml work of the province ; and there ia 
no doubt that his action was attended with beneficial results. But 
this change, like that of the instruments, dates from the beginning. 
of the period now under consideration, at  all events from 7 or 8 
years anterior to 1875. 

On the second point, aiz., the sufficiency of the periods compared, 
to yield valid averages, I have ascertained that a ten years' register 
of the Central Provinces stations, Jubbulpore and Nagpore, has a 
probable error of 5 per cent. ; aiz., in the case of Jnbbulpore 2.7 
inches, in that of Nagpore Pi! inches ; and these may be taken as 
fairly illustrative examples of the whole province. These, however, 
are the probable errors of individual stations ; and, as may be 
easily shown, and will be further demonstrated hereafter, the mean 
rainfall of a whole province is much less variable than that of a 
single station ; for, if we take the average of either the first 10 
years or the last 10  years of the figures in the third column of the 
table, on page 40, we have- 

Average of 1867-1876, 47.45 inches ; probable error, k l . 6 6  
,, ,, 1876-1885, 54.67 ,, 1, ,, f 1-22 

which is but little more than half the probable error of either Jub- 
bulpore or Nagpore for an equal period. This is small in compa- 
rison with the difference of the two averages, dz., 7-92 inches. 
Assuming the extreme case, that the first average is 1.56 inches 
below the real mean and the second 1.22 inches above it, these 
differences being both due to fortuitous and not steadily progressive 
causes, there would still remain 4.44 inches of increase anaccount- 
ed for. This is, perhaps, not such as to warrant conviction that 
the average rainfall of the Central Provinces south of the Nerbudda 



has really increaeed by that amount ; still less does i t  warrnnt the 
positive assertion that snch increase, assumed as real, is due to the 
preservation of the forests ; but at lcast, in so far as any inference 
is admissible from snch data, the evidence seems to afford much 
support b that view. 

Direct observations of a character, similar to those of Professor 
Ebenneyer in Bavaria, &., comparative measurements of the rain- 
fall, at pairs of stations near the margin of forests, the one within, 
the other without the forest, have been carried on in Dehra DJn 
and Ajmere, during the last year or two, by officers of the Forest 
Department. Some of the results of these were given in the 
Administration Report of the Meteorological Department for 1885- 
86, and 1 have since visited the Dehra Dfin stations and some of 
those in Ajmere. I n  the case of the former, the conditions are 
satisfactory ; in so far, that the forest, on the site of the observa- 
tories, is a vigorom growth of, chiefly, s d l  coppice,* with a well- 
defined boundary; and the observatory stations are, in the one 
case, well within the forest, in an opening only just large enough 
to prevent the gauge being sheltered, or ita contents unduly added 
to by the drip of the trees ; in the other in an open maidan of 
coarse grass and scrub, with only a rare tree here and there. But 
tbe interval, between t l i ~  two stations of each pair, is hardly 
enough to show the fall influence of the forest in the one case, or 
to exclude i t  in the other ; and it m n  only be expected that, under 
snch circnmstaucee, any difference depending on that influence 
will be very small. 

There am two such .pairs within about 6 miles of Dehra DILn, on 
the skirts of the Sivalik forests, the one at  the Ramgarh, the other 
at the Rajah's forest. I n  the case of the Ramgarh forest, at which 
the observatories have been longest in existence, the two observa- 
tories are 750 yards apart, the outer 400 yards from the forest 
boundary, the inner 350 yards from it. At each station, there are 
two rain-gauges, the one on the ground, the other at  a height of 
60 feet ; being perched on the summit of a, scaffold, which raise3 
it above the top of the neighbouring trees. The rain-gauges are 
-- 

An testifying to the importance of this condition, I extract the followiog from a 
letter lately received from Sir D. Brandis, for many yeare Inspeator General of 
Forrrrts in India :- 

I would draw your attention to a point which 1 used to urge in India wheneva 
I wmte on the nnbject, F~z., that forests, in ordor to exercise an effect [on the 
rainfall], must be dense, m d  must not wnsiat of a few bnshes and trees here and 
(here. F i e  protection alone has the effect of making the forest grow np dense. 
and I am disposed to think that the large extant of fire-protected f o m t  in the Ceatrd 
P'roviwoe my, in mume of time, affect the riufulA!' 
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of Symons7 pattern, 5 inches in diameter, and the measurements 
are all made with the same measurc+glass. The observer has been 
regnlarly trained in his duties, (which include keeping four registers 
of temperature and humidity, nuder corresponding conditions,) 
and his work seems to have been regularly performed. The results . 
for tho years 1884 and 1885 are given in the following Table :- 

The observations at the Rajah's forest extend over a shorter 
period. The stations are less than a mile distant from the former, 
and the arrangements are similar ; the surrounding conditions of 
each of the pair being strongly contrasted. The outer observatory 
is 1,750 feet from the forest boundary, the inner 1,000 feet within 
the forest, which is of the same character as the Ramgarh forest-- 

January, .. 
Febmary, .. 
March, .. 
April, . . 
May, . . 
June, . . .. 
July, . . . . 
Angaek .. .. 
September, .. . . 
October, .. .. 
November, .. 
December, .. 

TOW, .. 

1886. 1884. 

Outer 
Lowa. 

4.20 
0.85 
0.48 
0.44 
5-35 

10.31 
9'81 

44.64 
6.24 . 
3.45 

85-77 

Outer 
Higher. 

0.21 
0.32 
4 36 

10.07 
9.47 

46.99 
2-40 . . . . 
3.43 

Inner 
Lower. 

0.27 
0-42 
3-99 

11.70 
10.63 
45.87 

2.46 . . . . 
5.54 

78.88 

I Outer 
Lower. 

Outer 
Lower. 

. . . . . .  

. . . . . .  
3.66 

25.64 
21.18 
17.53 
0.28 . . . .  

68.29 

O n t a  
Higher. 

----- 
4'56 
0.77 
0.43 
0.46 
5.06 
9-75 
9.27 

43.56 
6'06 . . . . . . . . . . .  
8.48 

~33.38 

Inner 
Higher. 

0.23 
0 36 
4.04 

11-42 
9.88 

45 87 
2.41 . . . . 
3.45 

77.66 

March 1885, . . 
April )I . . 
May 7s . . 
June 9 1  .. 
July 9 ,  . . 
August ,, . . 
Geptember ,, . . 
October ,, . . 
November ,, . . 
December ,, . . 

Inner 
Lower. 

. . . .  

4.67 
26.46 
21.74 
18.78 
0'39 . . . .  

71.44 

Onter 
Hlghar. 

--- 
. . . . . . . . . .  
. . . . . . . . . .  . . . . . . . . . .  

3-61 
24.72 
19.88 
17.19 
0'26 

. . . . . . . .  
65-66 

? 
0.06 
4.69 

10.47 
9.8 1 

47'50 
2 43 .. . . 
3 40 

Total, .. 

Inner 
Highsr. 

3%3 
26'44 
21.23 
18.01 
0.87 

. --------- 
69.98 

Inner 
Lower. 

4.48 
0.70 
0.39 
0.55 
5.99 

10.76 
9.90 

44.91 
5.61 .. 
3.49 

8688 

78,361 77.25 I- 

I n a a  
Hlgbsr. 

4-68 
0.67 
0.36 
0.50 
5-79 

10.61 
9.88 

44.45 
5.44 . . 
3 62 

85-88 
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In thie case, while, in most months, the rainfall a t  the inner sta- 
tion is appreciably higher than at  the outer station, as is shown 
both by the elevated and gronnd level gauges, this gross excess a p  
pears to have been-nearly neutralized by falls in May and August, 
which were in excess at  the outer station. The result of the evi- 
dence is therefore doubtful. But, in the case of the Ramgarh sta- 
tion, there does appear to be a decided balance of rainfall in favour 
of the inner station. 

I do not give the results of the Ajmere ohservations, because, 
the difference of the conditions, within and without the boundary 
of the forest, as far as I have seen them depends, much more on the 
form and slope of the ground, than on the density of the forest 
growth ; and I do not think the comparative observations have 
much bearing on the question at  issue. 

There remains one case which, although dependent on purely 
artificial conditions, might yet afford evidence of some weight in 
connection with the present subject, could we only be sure that 
the observations had been taken with the care and precaution, 
indispensable to any valid comparison.* I n  the very heart of the 
phin between the Ravi and the Jhelum, (two o i  the,five rivers of 
the Pnnjab,) and about 50 miles to the south of Lahore, a vigorous 
forest has been established by planting, and irrigating the planted 
land from the Bari Doab Canal. The forest area covers 319 square 
miles, and has now been established 20 years.? Outside the forest 
and to the east and south-east, are lands which are cultivated, also 

Por the following information I am indebted to Colonel Home, R.E., late 
Geeratary to the Pnnjab Qovernment in the Imgation Department of the Pnblie 
Work md now Secretary to the Government of India :-" Two gauges are placed 
aide by aide ; the receivere are 44 feet above the ground. One is an ordinary tobe 
pnge ; mecraarementa made with a gradnatsd rod. The other a Watson's continnons 
df-registering gauge, which is taken to piecea, cleaned and readjusted on 1st April 
~ ~ l y .  The bearing6 of the gange are silver plated copper tab- and, with very 
ordinary are in adjnstment, they regiater very correctly. Instmctiona abont regie 
tering rainfall are rery distinct, and I believe they ue obeyed." 

t &. H. C. Hill, Conservator of Foreeta in the Pnnjab, writee :-u Changa Manga 
k a  compact block of 40,249 acres, of which 8,899 are wooded with planted sinan 
(Bdberpia Sirroo). The remainder is under ordinary scmb. The age of the plan- 
tation dam back to 1866-67 ; but little was done for 8 yare,  and the age of the 
fweat may be taken as 16 years. The treee (excepting those in the canal avenue, 
areraging 63 feet,) of our best compartments average 60, 61, and 68 feet in height, 
md d l  compartments have .n average of 40 or mom 

'The watering of the fonst begins in April and goes on more or lesa till Ssp 
kmbsr. Very little of i t  ever geta a aecond watering in the year ; bnt that given is 
a gaod mker  of 9 or 4 feet depth of water. The gronnd to the east and mnth, 
QwPt whne h o  *aRL are touched, in all nuder cultivation and irrigated Irriga- 
tion Inwtly from Jnnc to April." 
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with irrigation from the canal ; and on the margin of this tract, 4 
miles from the forest, is the small civil station, Chunian. Since I 

! 
1864, a rainfall register has been kept regularly at Vahn, (within ! 

the forest, 3 mile distant from the nearest forest boundary,) and 
64 miles north of Chunian ; and also at  Chunian ; and since 1870, 
a third register has been kept at  Bhambeh, a station on the Bari 
Doab Canal, in a position very similar to Chunian, but 13 miles 
to the north-east of the forest boundary, and 19 miles northxist 
from Changa Manga or Vahn. 

The rainfall chart of the Punjab shows that, in this part of the 
province, there ie a steady increase of rainfall in a north-east direc- 
tion, or from Chunian to Bhamheh ; steady, that is to say, apart 
from the influence of purely local conditions ; and, therefore, were 
the whole surface of the tract such as it is immediately around 
Chunian and Bhambeh, it might be anticipated that the mean 
rainfall of any intermediate station should be intermediate between 
those of Chunian and Bhambeh, in inverse proportion to their 
respective distances. The mean rainfall of Bhambeh, deduced 
from 17 years' registers, is 17.27 inches ; that of Chunian, deduced 
from the same period, is 14.05 inches. If then TTahn, which is 
19 miles from the former and 6+ miles from the latter station, had 
a rainfall intermediate between the above amounts, in inverse 
proportion to the distances of the two stations, the average of the 
same 17 years would be 14.85 inches. I t  is actually 15.76 inches, 
or  nearly 1 inch above, the computed proportion. 

I am far from considering this result as conclusive on the point 
a t  issue. I n  some years, the deviation from the mean proportions 
is very large ; and on the average of the last three years, which, 
in this part of the Punjab, have been characterized with a remark- 
ably tow rainfall, the Vahn rainfall has been almost exactly in the 
inverse ratio of the relative distances of the two outer stations. 
Still, the evidence, so far, favours the idea, that the forest increases 
the rainfall. 

The general conclusion to be drawn from the facts set forth in 
the foregoing pages is that, while no instance cited fulfils the re- 
quirements of scientific proof, the tendency of the evidence they 
afford is uniformly favourable to the iderr that the presence of forest 
increases the rainfall. 

The evidence is of three kinds. First, we have that of a large 
province, some five-sixths of which have always been a forest wilder- 
ness ; but in which, for the first 10 years of the period of regis- 
tration, the forest growth was greatly devastated, partly by da'hya 
cultivation, which complotely destroyed the forest for the time 
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being, wherever i t  was carried on ; and p r t l y  by annual forest 
fires, which destroyed the undergrowth and injured the larger 
trees. For the next 10 years, these destructive operations were 
snppressed, and the visible result is a forest growth, of such vigonr 
and luxuriance, as to attract the attention of the Inspector General, 
when on his tour of inspection, to the question of its probable 
effect on the rainfall. During these last 10 years, the rainfall of 
the province has progressively increased, until i t  would appear to 
amount to 20 per cent. more than the average of the first 10 
years. 

The second instance is that of two pairs of comparative ob- 
servatories, established on the Ebermeyer plan, in near proximity 
to each other, on the boundary of a protected forest ; one of each 
pair being within, the other without the forest on open ground. 
Notwithstanding their proximity, in moat montha, the outer obser- 
vatories show a slight excess over the inner. A t  each observatory 
there are two gauges, one a t  60 feet above the ground, the other 
on the ground ; and both afford consistent results. I n  the case 
of one pair of observatories, the total of 18 months' registers 
shows an  excess in the inner high-level gauge of 4 per cent., in 
the lower of 2 per cent. In  the case of the other pair, the regis- 
ters of 12 months only show an inappreciable net difference of the 
totals, although in most months the forest gauges show a slightly 
enhanced fall. 

Lastly, we have the m e  of a forest, artificially prodnced by 
irrigation, (during the two driest months of the year,) in a re- 
gion, so dry, that cultivation is rendered possible only by irri- 
gation. Seventeen years' registers, a t  a station within the forest, 
show an excess of 6 per cent. over the probable rainfall of that 
station, as computed from the registers of two stations, one of 
which is 4 miles, the other 13 miles, distant from the forest, and 
both on the borders of the cultivation. 

The evidence is then, in kind, not rigorously conclusive ; and i t  
must be admitted that in no case has it been guarded by those special 

' precautions which are demanded by strict scientific enquiry. But 
I have no reason to believe that i t  is not as trustworthy as obser- 
vations made under the general supervision of intelligent and 
edncatd men usually are ; and such as it is, i t  tends to support 
and confirm the conclusions drawn c i  priori from general physical 
considerations. I t  justifies, I think, at least, the view I have 
already expressed elsewhere, viz., that I can no longer regard the 
long suspected influence of forests on rainfall as a question of 

, equally balanced probabilities. 
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FAIRY-Rmas.-A mushroom spore may be supposed to start its . 

growth in or beneath the dung of cattle, or a bird, on poor soil ; 
the first crop of mushrooms, produced from the mycelium to which 
the spore gave rise, exhausts the soil of available carbon, nitrogen, 
phosphorus, potash and other substances, storing all it can get in  its 
own substance. 

The mycelium extends centrifbgally " into fresh fields and pas- 5 

tares new, " and the next crop of mushrooms arises at  a distance 
from the centre; and so the growth proceeds. The grasses, 
among the roots of which this extension is going on, now avail 

1 

themselves of the rich manure afforded by the decomposition of 
the older mycelinm, and a struggle for existence is set up which 
results in the victory of the coarsest and rankest-growing speciss. 
These in their turn exhaust the available supply, and if cut i t  is 
removed in their substance : no wonder, then, that the inner prts 
of the area are poor, and support little or no herbage. 

A fungus-spore starts its mycelinm among the roots of the 
grasses, and the hyphse obtain a hold on some root-hairs and 
fibrils ; the mycelium thus parasitic on the roots reacts in a sti- 
mulating manner on the latter, and we have a symbiotic relation- 
ship established between the fungus and the host. The conse- 
quence is that both flourish, and become rampant. I t  may be that 
only some grasses are thus stimulated, or even attacked, and this 
will affect their struggle for existence, and result in the selection 
of a few coarse forms. I n  time the hypha or the roots get the 
upper hand, and this is expressed in the survival of the grass, or 
its decay ; in some cases it is clear that hyphac are living at  tho 
expense of dead and dying roots.-Nature. 

4 
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A FOREST TOUR AMONG THE DUNES OF 
GASCONY. 

(Concluded from page 10). 

ON our way from Bordeaux to Arcachon, we left the train at La 
Testa, and walked across the dunes to our hotel. The forest which 
consista of pine, unmixed with other species, is felled, in some 
blocks at 60 years, and in others at  78 years of age ; but oaks 
(Q. pedunculuta and Q. Toza) are now being planted among the 
pines. 

Aftar breakfast, we visitad the Moulau block, situated at a d i e  
tance of three or four miles, in a southerly direction, from Arcachon. 
Here we found that, as elsewhere, the forest had been naturally 
regenerated with great success, there being a dense crop of young 
trees, 10 years old, and from 15 to 20 feet high, upon the ground. 
Id. Boppe explained the system of treatment adopted for the 
cluster pine forests of this region. The tree has special require- 
ments in the way of soil and climate ; it will not grow upon lime- 
stone, and cannot stand cold, down to one or two degrees above 
zero (Fahrenheit), if prolonged for more than a week ; neither can 
it be grown profitably for resin, at  any great distance from the sea. 
It is most important, in the case of this, as of other species, that, 
before the tree is introduced into any locality, a carefnl study 
should be made, in order to decide whether the conditions are such 
as will ensure success ; and a forcihle argument against the use of 
new species in extensive afforestation works is, that these condi- 
tions may not be fully known at the time. For instance, the 
clnrrter pine was largely planted in the Sologne and in Normandy 

a 
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between the years 1830 and 1880 ; but during the unusually cold 
winter of 1879-80, nearly the whole of these forests, covering in 
the Sologne alone an area of over 300 square miles, were com- 
pletely killed off. 

The cluster pine seeds abundantly nearly every year, and its 
regeneration by natural means is easy to effect. ' As we had pre- 
viously noticed in the Maures, we found that, wherever a seed-fell- 
ing had been made, there was almost invariably a plentiful crop of 
seedlings on the ground ; so that, if these could be protected 
against fires and grazing, the remainder of the trees might be 
removed, without fear of failure to obtain a fully stocked forest. 
The pine has long thin needles, giving very light shade, and t h e  
trees will not stand being grown close together ; those only which 
are sufficiently far apart, vigorous, and have a welldeveloped 
crown yield resin in large quantities. Thinnings are commenced 
when the young trees are from 6 to 8 years old, and are repeated 
every 5 or 6 years. When the forest is 20 years of age, thero 
should be from 250 to 280 stems per acre ; but at  30 years, 
not more than from 100 to 120 of these should remain, the nnm- 
ber being finally reduced to from 60 to 80, when, at  the age of 
70 or 80 years, regeneration fellings are commenced. With this 
number on the ground, the upper or cone-bearing branches are  
free, but not the lower ones ; these latter should be allowed to 
touch, so that the natural pruning of the lowest of them may bo 
effected. I n  order that the extraction of resin may be successfully 
carried on, it is necessary that the trees should have clean stems, 
free of dead branches, up to a height of some 16 feet; and to  
ensure this i t  is usual, as an additional precaution, to prune away 
the lower branches, at  the time that the first thinning8 are made, 
that is, when the forest is not more than from 6 to 8 years old ; 
but this has to be done carefully, avoiding the removal of too 
many leaves at  a time, as otherwise the growth of the young trees 
would be checked. 

The light cover of the pine does not afford sufficient shade to 
keep down the undergrowth of grass, gorse, heather, broom, ferns, 
and other plants, which spring up in dense masses as the thinnings 
progress. These shrubs and herbs are much valued for litter and 
manure ; and it is customary to export them, with the dead pine 
leaves, for these uses. This of course prevents the accumulation 
of vegetable niould ; but it is said that the practice is useful to 
some extent, in that, when they have been removed, the resin col- 
lectors can move about the forest freely, and the risk from fires is 
dinlinishod. I t  would, however, bo much   no re advantageous if a n  
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undergrowth of oak f Q. pedunculata) could be established instead 
of these shrubs. M. Boppe suggested that oaks should be planted 
when the pines are 10 or 12 years old, at which age they have 
usually suppressed the shrubs that grow up with them ; but M. de 
Monteil would prefer to put them in at the time of tho seed-felling, 
and keep them from being choked by clearing round them. How- 
ever this point may be decided, the introduction of the oak beneath 
the pine could not fail to be of great value as a protection to the 
soil. 

The enemies of the forests are our old acquaintances the graziere 
and the fires ; the former, mounted on their tall stilts, driving 
their flocks wherever grass is to bo found,-that is to say, where 
the young seedlings are growing. I t  is said that article 67 of the 
Forest Code (which provides that grazing rights can only be 
exercised in those blocks which are declared out of danger by the 
Forest Department) cannot be brought into force here, which 
eeems a great pity. Fires cause very grcat damage; for, not only 
is the undergrowth of shrubs, and tho mass of dead leaves and 
needles on the ground, extremely inflammable, but the pine trees 
themselves are so also. Conflagrations are sometimes caused in- 
tantionally by the shepherds, who desire to extend the area of their 
grazing grounds ; but they arc also frequently due to accidents, 
and it is said that they are sometimes caused by sparke from rail- 
way engines. When they occur, they aro most destructive in 
their effects. I n  passing along the railway, at a distance of a few 
miles from Arcachon, we saw a large tract which was completely 
bare, the entire forest having been burnt off it. Unfortunately, 
there is no special legislation here, such as exists in tho Maures 
and Esterel ; and nothing can be done but to cut fire-lines from 
30 to 70 feet wide, ronnd, and at regular intervals through, the 
forest, so as to divide it into blocks of 250 acres each. These 
lines serve as roads, and as strtrting points for the counter-fires, 
which are lighted, when occasion requires it, in order to prevent 
the spreading of the flames. On each side of the fire-lines, as well 
as a along the main roads and railways, the undergrowth is care- 
fully burnt off, so as to diminish the chance of accidents ; and, 
eyery third yam, the lines themselves are dug up, and a11 roots aro 
extracted. This work, which is usually performed by women, 
whom we saw using a tool somothing like a large Indian hoe, 
costs about 58. per acre of fire-linc. The troes are sometimes 
attacked by a species of fungus; and it is customary to dig 
tronchcs round thosc which show signs cif this malady, in order 
to prevcnt its sprwding further. 
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While we were inspecting the old portion of the forest of La 
Teste, near Arcachon, to which allusion has previously been made, 
the Profmsor explained to us that resin is extracted from the trees, 
either in large quantities, so as to kill them in fonr or five yeam 
(Gemmage h mort = Tapping to death), or in comparatively small 
quantities, so as not to cause their death (Gemmage b &). The 
first of these methods is adopted in all thinnings of trees aged 
25 years and upwards, and also in the seed-felling as well as in 
the final felling; The operation is commenced five years before 
the trees are to be cut down, and is continued for fonr years, the 
trees being removed during the fifth year. The aim is to take  
all the resin that the tree can give, leaving i t  exhausted at  the end  
of the fourth year ; and to effect this, many cuts or wounds are 
made at  the same time, their number depending on the size of t he  
tree. Sometimes there are three or four ; but, in the case of large 
trees, there may be aa many as ten or a dozen, and sometimes even 
more. One result of this treatment ia to cause an abundant 
growth of seed ; and this fact has great importance when the laat 
representatives of the crop are about to be removed, for i t  ensures 
the springing up of a full orop of seedlings. The effect is similar 
to that produced on fruit trees, by injuries inflicted on the branch- 
es, roots, or bark, with a view to obtain an increased crop of fruit. 
Trees which show signs of failing from any oause, oommence t o  
produce their suocessors. 

The second method, under which the life of the tree is to be 
preserved, is practised only on those which have been selected 
to form part of the final crop ( a r h  de place). They are not 
tapped until they have a girth of from 44 to 48 inohes, which 
is usually attained when they are from 30 to 40 years old ; i t  is 
considered risky to take resin from them at a younger age. At 
first, only one cut is opened, and i t  continues to run for five 
years, when another, on the opposite side of the tree, is com- 
menced. Then, half way between these two, a third and a fonrth 
cut are opened in succession, and so on ; if two cuts are opened a t  
the same time, they should be at different levels, but the number 
should never exceed two. 

The above is the improved system now in vogue. But in form- 
er years i t  was not the custom to tap trees to death, and the for- 
est we visited was particularly interesting, as enabling us to see 
what the effects of the old practice were. Here we saw some 
trees of great age, showing as many as thirty-six wonnds, and 
doubtless there were many more, the traces of which we could not 
detect. Such trees are probably at least from 150 to 200 years 



old. They present a most remarkable appearance ; the lower 15 
feet of the etem being swelled out into a sort of bottleahape, and 
consisting, in some instances, of vertically detached fragments, 
through the interstioes of which, light, entering on the opposite 
side of the tree, can be perceived. This bundle of sticks looks 
as if it would give way nnder the burden of the mighty crown 
which it contrives to support. M. Boppe had, however, some- 
thing more important than this to call our attention to, &.., the 
ej'& on the fforest of this method of treatment, which, of course, 
since the tapping of every tree is continned until it dies, a t  a 
more or less advanced age, is almost exactly analagoua to the 
aalection method (jardinage). Here then was an excellent o p  
portunity to observe the effects of this manner of treating a spe- 
cies, which, like the cluster pine, has light cover. We certainly 
saw a number of trees of all ages and sizes, some of them from 90 
to 100 feet high, and 12 to 13 feet in girth; but the ground 
was extremely badly stocked, much of i t  being completely bare. 
When a high forest is stocked with species of heavy cover, it ia 
easy to keep trees of all ages growing together, for the shade of 
the taller ones does not interfere with the healthy growth of those 
standing below them. But in the case of trees of light cover, 
it is impossible to maintain, by this system, anything but an ex- 
tremely thin crop, for the young trees cannot live nnder the shade 
of the blder ones. For such species, the regular system, with the 
agwlmses grouped together, is the only one that can be success- 
f d y  employed. 

On our way from Arcachon to Labonheyre, we passed throngh 
some privats forests, in which we saw a large nnmber of kilns in 
which pine wood was being burnt into charcoal ; and we also in- 
spected some ground which had, four years ago, heen sown with a 
mixture of pine and broom, in lines 5 feet apart. The young crop 
eppesred to be in a flourishing condition. Near the forest house, 
we saw some plantations of cork oak (Q. occidentalis) and also 
of Qunmur pedunculata. Some tea seed had been sown as an ex- 
periment, but there does not appear to be much chance of its 
encceeding. 

TAPPING FOR RESIN. 

The cluster pine has large and abundant resin canals, the con- 
tents of which circulate much more freely in the sap-wood than 
in the heartrwood. I n  order to tap the tree, a cut, commenced 
near its base, is carried gradually upwards, to a height of about 
12) bet, bui more rarely to 15 or 16 feet, and the resin, flowing 
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therefrom, is collectad in pots and removed to the factory. This 
operation will now be described more in detail. Towards the 
ht ter  end of February, the dry outer bark is removed, by meana 
of a special tool (barrasquite), from the place where the cut is to 

he made, up to a point some 4 inches higher than i t  will extend 
during the coming season. The bark is taken off a surface wider 
by about 1 inch than the cut is to be, the object being, not 
only to prevent fragments of falling bark from becoming mixed 
with the resin, but also to save the sharp edge of the tool with 
which the cut is subsequently to be made and renewed. Early i n  
March, the tree is again visited, and a wound of concave shape, 
about 4 inches wide, 2 or 3 inches high, and less than ,+inch 
deep, is made in the sap wood, near the ground, with a peculiarly- 
shaped axe (dclwtte). Below this, a small curved zinc plate ia 
driven into the bark ; this acts as a lip, to guide tho flowing rosin 
into tho earthen pot placod bolow it. The wuuud ruus frooly 
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/ for from five to eight days, when the upper portion of it is ro- 
f newed, by taking off a thin chip with the abchotte, and i t  is thus 

slightly heightened. This operation is repeated some forty times 
during tho season, which extends to the 15th October, and, by this 
time, the cut has attained a height of 22 inches. The semi-solid 
resin (gallipot), of which the quantity is very small under this 
system, is scraped off, by the hand of the workman, from time to 
time ; and, at  the close 'of the season, the more hardened resin 
(burras) is removed with the barraspite, and carried to the reser- 
voir. At the beginning of the second season, the bark having 
been removed as before, the zinc plato is driven in at the top of 
the old wound, and the pot, supported below by a nail driven 
into the tree, is placed immediately under it. The collection is 
then continued ; but when there are irregularities in the stem, or 
when it does not stand perpendicularly, chips of wood, driven into 
the bark, and ingeniously arranged, guide the resin in the desired 
direction. The cut is increased in height by 30 inches during tho 
second year's work, and by a similar amount during each of the 
third and fourth years ; but during the fifth and last year the 
height is incressed by 40 inches. The cut having now attained a 
total height of 12 feet 8 inchee, is abandoned, and a new one is 
commenced. When the tree is to be " tapped to death," the cut is 
made to attain its total height in four instead of in five years. 
The pot, which is sometimes closed with a little wooden cover, so 
as to reduce evaporation, is, when full, emptied into a wooden 
bucket, in which the resin is carried to a reservoir in the forest, 
whence it is subsequently conveyed to the factory in barrels, each 
holding 520 lbs. ,When the cut has risen in height, so that tho 
workman, standing on the ground, cannot reach it with the abchtte, 
he provides himself with a sort of ladder, consisting of a notched 
pine pole, 1 5  feet long, which he places against the tree, and on 
which he mounts to the required height. When the pot is too 
high to be reached from the ground, i t  is removed by means of a 
eliding staff, which can be extended to a length of 11 feet, and is 
furnished with a pair of metal arms to grasp the pot ; but some- 
times a sharp, broad-bladed, hook-like tool, something like tho 
barra+te, is fixed to the sliding staff, in addition to the metal 
arms, and, with the aid of this instrument, the cuts are renewed by 
the workman, while standing on the ground, without his being 
obliged to carry and mount a ladder. The method above described, 
which bears the name of its originatof, M. Hughes, was explained 

1s in detail, the wholo operation being carried out in our pre- 
sence. I t  has this great advantage, thnt the resin is not mixed 
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with any large amount of foreign ~ubstances, and that, as it r u n s  
down the length of a single yenr'a cut only, the loss by evaporation 
is less than formerly, when it was colleoted in a hole at the foot 
of the tree. The collection, which is usually done by csontrsct, can 
also be much better carried out and supervised under the new 
method. I t  is said that a man and his wife can look after from 
2,500 to 3,000 trees a year. 

I t  is very difficult to give figures accurately representing the 
annual yield of these forests in crude resin ; but the amount is put 
down at from 200 to 400 lbs. per acre, the price obtained at  the 
factory being from 14s. 6d. to 16s. 6d. per 100 lbs. I t  is also 
stated that a tree, tapped so as not to cause its death, yields, 
annually, from 64 to 10 lbs. of resin, a very large one having been 
known to give about 16 lbs. Some figures relating to last season's 
sales, in the Qartey and Pilat blocks of the forest of La Teste, may 
prove of interest. The right to tap and fell, within five years, 
7,528 trees, aged from 60 to 80 years, and constituting the final 
felling on an area of 118 acres, was sold for £1,592. This gives 
nearly £13 10s. per acre, and a little more than 4s. 2d. per tree. 
The yield was estimated to be 245,055 cubic feet of timber, 125,158 
cubic feet (stacked) of firewood, and 2,082 cwts. of crude turpen- 
tine. It must not be forgotten that the above is the revenue for 
the last five years only ; to this, thinning8 have been 
disposed of, and the trees now sold have been tapped since they 
were about 30 years old. 

When travelling from Bordeaux to Arcachon, we left the railway 
a t  La Teste, to visit a resin factory close to the station. 

The crude resin, brought to the factory in casks, is, notwith- 
standing the precautions taken, found to be mixed with a certain 
quantity of foreign substances, such as earth, chips, bark, leaves, 
insects, &c. After adding about 20 per cent. of solidified resin 
(bawas), scraped from the cuts, i t  is heated moderately in an open 
caldron, so as to bring i t  into a liquid state, when the heavier im- 
purities sink to the bottom, and the lighter ones rise to the surface. 
The liqnified resin, thus obtained, consists of two distinct substan- 
ces, wit., colophany, which is solid at the ordinary temperature of 
the air, and spirit of turpentine, which is liquid and volatile, and 
some of which is lost if the caldron is over-heated. These two 
substances are separated by distillation in the following manner :- 
The liquid resin is allowed to run through a strainer into a retort, 
a small quantity of water being introduced at  the same time. The 



A FORPBT TOUR AMONQ THP DURlCa OF QABCORY5 57 

rising steam carries the spirit of turpentine with it, and both are, 
after passing through a refrigerator, caught, in a liquid form, in a 
trough placed to receive them ; the spirit, being lighter than the 
water, lies over it, and is easily drawn off. The colophany is then 
allowed to run out of the retort, and passing through a sieve, is 
caught in a vat below. Thence i t  is poured into flat metal dishes, 
and allowed to harden in tho sun, under which process the finer 
qnalities acquire a delicate amber colonr. There are several classes 
of this substance, distinguished chiefly by their colour, which is a 
guide to their degree of purity, and these are known by various 
names, and have different commercial values. The impure residue 
left in the caldron is distilled separately, and yields rosin and pitoh. 
The raw resin, collected from the trees in the autumn, ie harder 
and lesa valuable than that obtained during the spring and summer, 

We were told that, at this factory, 85 barrels (each containing 
520 Ibs.) of raw resin are distilled per diem in summer, and 16 in 
winter. The spirit of turpentine sells for 248. per 100 Ibs., and 
the colophany for 98. per 100 lbs. ; but the purer kinds, for the 
manufacture of which only the most liquid portions of the raw 
rain are put into the caldron, fetch from 139. 6d. to 148. 6d., the 
price of the finest quality, known as Venice turpentine, rising to 
£4 10s. per 100 lbs. Comparatively emall quantities only of the 
finer substances are manufactured. 

UTIL~SATION OF TEE WOOD AND SUBSTANCIEB EXTRAOTED 
FROM IT. 

The effect of tapping the pine is to cause a flow of resin towards 
the lower portion of t.he stem, which thus becomes charged with 
that substance, and is rendered harder and more durable than the 
upper part of the tree. The resinous wood is nsed for various 
purposes : very largely for railway sleepers, when i t  is injected 
with creosote or sulphata of copper. We visited a factory at  
Labonheyre, in which the latter substance is used for injecting 
sleepers and telegraph posts ; and the superintendent assured us 
that, for pine wood, i t  is much superior to creosote. We saw 
many thousands of injected pino sleepers at  this and other railway 
stations, and were informed that they are largely employed on the 
lines. Planks and scantlings, of which a large stock was lying at  
Labonheyre, are sent for sale to Paris ; while poles, extracted 
during thinnings, are nsed as telegraph posts and mine-props. 
Iwst year, when we were in the Cevennes, we found that mine- 
pmps from the Landes were employed there. Charcod is also 
made in some forestrr. 

I 
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On our way from Labouheyre to St. Enlalie, we v i s i a  an ee- 
tablishment for the manufacture of pinoleurn, or pine-oil, which is 
used as a preservative for wood, and also, when prepared in a 
special manner, for burning in lamps, as a substitute for kerosine. 
The machinery was not working, and we were nnable to study 
the details of the system ; but tbe light given by the oil, which is 
used to a considerable extent in that part of the country, and pos- 
sesses the great advantage of not being explosive, is very good. 

CHAPTER IL 

FORESTS ON TEE ADOUR, NEAR D A E  1 

I 

The morning after our arrival at  Dax, M. Delassasseyne, the 
Inspector, and M. Tellier, Garde-Gknkral, took us to see Borne 
cork-oaks, which are grown, at  a short distance from the town, 
like apple trees in an English orchard. Quareua oc&talis is 
almost identical in appearance with the cork trees we saw in Pro- 
vence ; but its fruit ripens in two years, instead of one, as ia the . 
case with Q. Suber. The trees, which stand isolated from one an- 
other, and are much branchled at  about 7 feet from the ground, 
are visitad once in every 8 to 14 years, when the cork is re- 
moved from the entire stem ; an average sized tree then yields 
about 22 square feet of cork sheets, which represent a net revenue 
of about ten-pence a year. I t  is said that where Q. oc&m&dis 
occurs mixed with Pinus Pinuat@, it has a tendency to drive the 
latter out of the field. 

We spent the afternoon in inspecting the communal oak (Q. 
pedunculatal forests of Tilhien, situated on the right bank of the 
Adonr, a few miles above Dax ; they are inundated, two or t h r e e  
times a year, to a depth of 12 or 14 feet, or even more. The pa r t  
of the forest that we entered first consists of oak unmixed with 
other species. The trees are 40 years old, and about 50 feet h i g h  ; 
they are to be felled at  the age of 120 years. We remarked at 
once that they had an unhealthy appearance. They were m u c h  

- 
branched, and had crooked stems, covered with twigs (branch- 
es goumndea)  and lichen up to " high-water mark." Many of the 
larger branches were dead, while the stems were, in numerous 
instances, split by the action of frost ; and it was evident that 
they required the protection of a lower stage of forest growth, 
which would remedy many of the existing defects. There were 
no seedlings on the ground, which was covered, in places, w i t h  
ferns, brambles, a little gorse, and L'bntchers' broom" (Rusncs 
aculeutw). The forest is heavily grazed over by oows and bullocks, 



which, however, do comparatively little harm, because the inunda- 
tions, which leave a deposit of fresh soil behind them, prevent the 
ground from becoming hardened by the animals' feet. 116. Boppe 
remarked that natural regeneration is here very easy to obtain, for 
the oak gives seed every year, a plentiful crop occurring every 
second year ; and the soil being extremely fertile, growth is rapid. 
But the old difficulty of treating a species of light cover as a pure 
forest has to be encountered ; if the trees stand too thickly to- 
gether, they grow up tall and thin, and many branches die ; while, 
if heavy thinnings are made, after considerable intervals of time, 
there is a large development of twigs on the stems. The treatment 
of such a forest is a very delicate operation, requiring much skill ; 
and the only way to achieve success, is to make light thinnings 
frequently. If this be not done, the forest will, in all probability, 
be mined. If it were possible to introduce a mixture of hornbeam, 
which, unfortunately, does not succeed here, this tree would serve 
to protect both the ground and the stems of the oaks, without in- 
terfering with their crowns ; and heavier thinnings, which would 
have a very favourable effeot, could then bo made. There are no 
barmful insects in this forest, probably owing to the periodical in- 
undation of the ground. . 

Passing on, we traversed a younger portion of forest, where the  
oak is mixed with a few e l m  and maples (Acer canzpestrb) ; and, 
leaving this, wo entered s block in which the final fellings had 
been made from two to five years previously. Here the rapid 
growth of the yonng trees was very remarkable, those five yeara 
old having a height of 6 or 7 feet. The ground was densely cover- 
ed, not only by young oaks, but also by a mass of tangled shrubs 
and brambles, which spring up immediately after the final felling 
has been made ; through these, the yonng oaks manage to force 
their way in two years, a d ,  ultimately, they suppress them entire- 
b. In  this climate, oaks are not injured nor checked by spring 
frosts, which occur so frequently, and do so much damage, further 
north. 

We now entered the oldest part of the forest, aged from 120 to 
150 years, which has been subjected to uncontrolled selection fell- 
ings, and has, at  the same time, been graaed over, chiefly by pigs 
and geese, which eat enormoue quantities of acorns, as well as 
by other animals. Consequently, instead of finding trees of all 
ages on the ground, we saw a somewhat thin crop of old trees of 
great girth, which are branched and heavy topped without being 
td, and are covered, in many instances, with climbing ferns, 
of, apparently, one of the s p i e s  commonly found on the lower 
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slopes of the north-western Himalaya. Under these large trees, 
are seen dense thickets of bushes, between which the animals 
graze ; there are also a few yonng oaks, of stunted and unhealthy 
appearance, but not completely killed out by the cover, as t h e y  
probably would have been, under similar circumstances, in a more 
northerly latitude. For here the light is more intense, and they 
are, on this account, enabled to maintain themselves under cover 
of the larger trees ; but they cannot grow up, so that they do 
little or nothing towards the establishment of a regular grada- 
tion of age-classes. I n  fact the selection method cannot be suc- 
cessfully applied in the case of a pure forest composed of species 
of light cover, even when there is no grazing ; but when, as in 
this instance, animals are freely admitted, the system fails com- 
pletely. If this portion of the forest were now to be merely closed 
against grazing a large increase in the number of stunted young , 
oaks would undoubtedly follow ; and some of these would push 
their way upwards, in the more open places, but there would never I 
be a properly constituted orop of sound and well-shaped treas of 
all ages on the ground. I 

But, fortunately, an effective remedy for this state of things oan  
easily be applied. I n  order- to get a complete crop of young 
seedlings, grazing must be entirely stopped, and the dense under- 
growth of shrubs must be cleared. This latter process is found to 
act like a seed-felling, ss i t  results in a marvellously dense growth 
of seedlings, which, a year or two after the bushes have been cut 
down, are sufficiently established to permit of the old crop being 
removed ; and the forest is then completely regenerated. 

We subsequently passed through parts of the forest where no I 

grazing had been permitted for the last 8 or 10  years ; but t h e  
bushes had not been cut away, neither had the old trees been 
removed. Here we saw a splendid orop of yonng seedlings in the 
more open places, and a quantity of suppressed growth among the 
bushes ; all that was wanted was to complete the operation in the 
manner described. When this has been done, the seedlings and 
bush-coppice will grow np together ; but, as has been previously 
mentioned, the oaks will soon push their way through the latter, 
and ultimately kill it out. There are here about 7,500 acres of 
this sort of forest, all of which will, in due course, be subjected to 
the kind of treatmed above indicated. 

We returned homo through a block which is heavily grazed 
over, but contains some magnificent old trees of the most picturesque 
appearance, tho effect being equal to the most beautiful parts of 
Fontainobleau. 



CHAPTER 111. 

TORRENTS NEAR BARREGES IN TIIE PYRENEES. 

Rom Dax, we travelled by rail to Pan, where we spent a few 
hours, and visited the splendid public gardens, which contain beech 
trees almost as tall as those a t  Villars-Cotterets. Thence we went 
by Tarbes and Lourdes, and on a branch line running up one of 
the valleys of the Pyrenees, to the terminus, which is on one of 
the roads passing through the mountains into Spain. Some pic- 
turesque but dirty Spanish peasants, homeward bound, were among 
those who left the station with ns at  Pierrefitte, whence we drove 
to Barrbges. 

The drive wwas lovely ; the snow-oapped granite peaks overlook 
the stream, which has cut its way into the schist, and runs in its 
narrow bed between almost perpendicular sides, often of great 
depth. Barrkges, which is at  an altitude of 4,200 feet, is a sani- 
tarium for soldiers, its baths having the reputation of being pe- 
culiarly efficacious in the healing of wounds. 

A b r  breakfafit, we started to inspect the torrent of Rioulet, on 
the left side of the valley. The hills are here, generally speaking, 
composed of firm strata, not liable to be washed down, and thus to 
cause disasters so eerions as those which occur in the Southern 
Alps. Bnt large avalanches are of frequent occurrence, and oc- 
casion much loss of life and property. At a short distance above 
BarrBges, our attention was called to a large mass of snow, which, 
during the month of April last, fell into the valley, and completely 
blocked it up. On the opposite side, works are in progress, with 
a view to clothe with forest the hill-sides above the cultivation and 
viilages, and by this means to reduce the danger from avalanches. 

We were now in a communal beech forest, which has a thin 
crop of old trees, with very good naturally-sown young growth on 
the ground ; but there were many windfalls. We entered a nur- 
wry, where yonng beech trees are raised for filling up places in 
which the young crop is incomplete ; and we then descended to 
inspect the large weir (barrage), which forms part of a system of 
works constructed in order to reduce the slope of the torrent bed. 

On one side of the main valley, the strata are exceptionally 
loose, and the water, cutting its way into them, causes the sides to 
fall in ; thus, not only is an ever-increasing area of the hill-sides 
themselves mined, but much damage is done in the lower part of 
the  alley by the rush of water, and the deposit of silt carried 
down by it. This is an example, on a small scale, of what occurs, 
with such disastrous results, in the Southorn Alps. T b  system 
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adopted for the treatment of this evil may be briofly described as 
consisting of a series of obstacles, erected in the bottom of the ra- 
vine, and behind which the rocks, gravel, and mud, brought down  
by the water, are retained. The slope of the bed being thus r e  
duced, while, a t  the same time, i t  is raised, and consequently 
widened, by these deposits, the unstable sides receive support ; and 
when they havo been sufficiently consolidated, they are planted up. 
I n  this manner, the forces of nature are directed and employed by 
man, to restore the damage they caused when uncontrolled ; much 
in the same way as they are in the treatment of the dmes, des- 
cribed a few pages back. The weir we inspected is constructed of 
masonry, and has a total height of 65 feet, including 20 feet of 
foundations. I t  is one of those made when works of this nature - 
were undertaken for the first time in 1862 ; and i t  was in t h e  
nature of an experiment. It is now seen that its design is faulty 
in many ways, and i t  cannot be ,taken as a model of what such 
constructions should be.* 

On ascending to a higher level, we looked across the main valley, 
and notioed a good many torrents, in process of formation, on the 
opposite side, a mile or so below Barrbges. The general appear- 
ance of the country led us to supposo that the bottom of the main 
valley was once filled by a glacial bed, through which the present 
stream has forced its way ; and the secondary torrents, now cutting 
through the nnstable sides, must be d d t  with a t  once, before they 
go too far. I t  is tho intention of the Government to buy the land 
with this object. We next entered a plantation of Pin h crochet 
(Pinua montana, Miller) and Pin noir (Pinus Larieio, Poir), plant- 
ed in clumps. Many of these are dying off, and M. Lnze, the In- 
spector who accompanied us, feels considerable anxiety regarding 
their future. I t  seems probable that the trees, having got into an 
unhealthy condition, havo been attacked by a fungus, and, subee- 
qnently, by the insects which we found in many of thoso we 
examined. With regard to the system of planting in clumps, i t  is 
said that the plants impedo one another'e growth, and that it is 
much better to put them in singly. These plantations extend u p  
to an altitude of 7,250 feet, larch being used above 6,500 feet. The 
plants are grown in temporary nurseries, which alone are suitable 
for mountainons regions, not only on account of the difficulty 
of carrying the plants over long distances, but also because the  
young seedlings should always be grown a t  the same level, and ns 

On a future occasion the writer hopea to give a more complete account of the 
works undertaken in the Southorn Alp ,  which am much more extetleive and interwe- 
ing than those near Barr8gea. 
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aeerly as possible under the same conditions in which they will 
find themselves when they have been put out. Before turning 
homewards, we had an excellent view of the snow-capped peaks, 

. 

including the Pic dn Midi de Bigorre (9,440 feet), which was close 
to us. 

We returned home by the valley of the Pontif torrent, which is 
in a bad state, but has not yet been taken in hand. This gave us 
an excellent opportunity of studying the condition in which these 
torrents are found, before works to regulate them have been under- 
taken. 

Returning next day to Toulouse, we noticed that the lower spurs 
of the Pyrenees, which are well wooded, are, generally speaking, 
covered with a simple coppice of beech, cut in vertical strips. 
This tends to the formation of torrent beds, which indeed appeared 
to be commencing in many places. Thence we travelled direct to 
Nancy, where we arrived on the 6th of May. 

SOME PACTS REGARDINQ T H E  PRODUCTION O F  
RESINS AND TURPENTINES I N  INDIA. 

S m  1881 the question of creating a demand in England for In- 
dian resins and turpentines has been before the Government of 
India, and in this connection some valuable preliminary informa- 
tion hae been collected, which we will attempt to bring to a focus 
here. 

Of all our conifers those which are likely to yield resin in a&- 
ciently remunerative quantity are Pinw lUia.ya, blerktuii and 
Iongrfolia, and perhaps also P. excelea 

The r ~ i n  of the Khasya pine is believed to be the most valuable 
in India, and has attracted the special attention of Sir Joseph 
Hooker. ForestR of this tree are estimated to cover about 270 
square miles, of which 230 are in Assam, the remainder being in 
Burma. Of the area comprised in Assam, only 33 square miles 
are at the disposal of Government, the rest being in private hands 
and regularly subject to jhooming, and, therefore, mostly too 
young at present to be in a condition to yield. The small area in 
Burma can, however, it is confidently believed, be largely extend- 
ed and improved, nothing but fire-conservancy being required to 
transform the hill sides into pure pine forests. But the pine lo- 
dties  are in both provinces far removed from markets, and are 
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so little accessible, that the cost of 100 Ibs. of crqde turpentine de- 
livered at Calcutta and Moulmein would, under present conditione, - 
be Rs. 38 and 36 respectively. 

I n  Assam the resin is collected in an impure state from cuts made 
in trees, and also in a clean condition by heating chips of thickly 
resin-impregnated wood in inverted earthen pots, and receiving 
the liquid resin that runs out into smaller pots placed below. 
For this latter process the wood of standing trees is made abnor- 
mally resinous by cutting a long blaze into the trunk about 1 foot 
wide and 4 feet long, the trees being cut down for use at  the end 
of 12  months. A good deal of resin exudes from the blaze, and 
this constant outflow of resin in one direction excites an unusu- 
ally copious secretion of it in the trunk, the wood cells of which 
thus become thickly encrusted with it. The resin that runs out is 
not allowed to go to waste, but is collected in a sort of hollow- 
bottomed niche cut into the trunk at the lower extremity of the  
blaze. Mr. Mann estimates that under the system just described a 
full grown tree will yield 68 Ibs. of crude resin. The resin-en- 
crusted wood of trees so treated contains 16 per cent. of its total 
weight of crude resin. Chips of this wood are regularly sold in the 
Shillong bazar for the purpose of lighting fires. I t  is obvious 
that only trees of a certain size can be so treated with any profit, 
their minimum age being estimated by Mr. Mann at 50 years. 

I n  Burma the Khasya pine is never tapped for resin. The wood 
is used for torches by the villagers in the neighbourhood of the 
pine forests. 

Professor Armstrong, F.R.S., Secretary of the Chemical Socie- 
ty, who has made an especial study of resins and oleo-resins, wrote 
as follows in 1881, regarding the crude turpentine of this pine :- 

" I t  coneiste of a sold resin similar to colophony, and of a liquid tur- 
pentine oil.' The latter is remarkably pure and free from smell, and 
ought, I should say, to be very valuable for purposes for which the 
French and American oils are used. * * * Neither French nor 
American oil, especially the latter, are homogeneous, but thia Pinus 
Khaayana oil, so far as I can judge from the examination of the small 
quantity at my command, is almost a pure eubstance." 

A barrelful1 of the crude resin was depatched to Professor 
Armstrong in 1881, after he wrote the above note ; but no further - 
communication has yet been received from him. 

.. This pino is found only in Burma, whero it covers about 50 
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square miles in the Thaungyin valley in the Tenasserim Circle. 
These forests are mnch more accessible than the Khasya pine 
tncts, and no difficulty is anticipated in extending them by the 
reservation of suitable tracts, as the population there is sparse, and 
the tree can be easily propagated. The cost of the Merkusii resin 
delivered at Moulmein is the same as that of the Khasya resin, but 
will be mnch reduced as soon as the valley is opened up to cart 
M c .  The few experiments hitherto made seem to show that a 
tree of 6 feet girth can yield 12  lbs. during the first year in which 
it is tapped. 

Pinw long&folia. 

The aggregate area under this pine is very large, and is com- 
p i 4  in the outer Himalayan belt, varying from 20 to 40 miles 
in width, from Nepil to the north-west frontier. No very approx- 
imate figure can be given for the total area lying inside British 
territory, but i t  certainly exceeds 2,000 square miles, distributed 
as follows :- 

9qoare milee. 
Komann end Garhwal (Sarda to Ganges), ... 1,000 ... Jaonsar (Qanges to Tone), ... ... 800 ... The Punjab, ... ... ... not lees than 1,000 

of which only about 500 are at  present workable. 
Some information regarding the native method of tapping, yield, 

distillation, kc., is given in Vol. IX. of the " Indian Forester." 
The system employed by the hill-men in Kumaun and Garhwal 

is to cut a sort of niche into the trunk about 3 feet from the ground. 
The bottom of the niche is hollowed out to receive the resin that 
trickles down its sides. The resin is collected as the niche fills, 
sometimes as often as every second or third day, but usually be- 
tween the fourth or fifth day. The niche has to be deepened and 
lengthened from time to time, so as to freshen the wound and keep 
up the outflow of resin ; otherwise the old resin would harden on 
the sides and form an impenetrable crust through which no new re- 
sin could ooze out. The same niche is, as a role, used for two 
years, and sometimes even for three, when no fires occur in the 
meanwhile to burn and scorch the resin-incrusted sides. The new 
sapwood is the main reservoir of resin, and in all tapping opera- 
tions it is the sapwood that must be cut into. The season for tap 
ping begins in February and ends in June, when the trees are 
a@n actively transpiring through their leaves and the secretion 
of resin diminishes. The process of collection could be eontinned 
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almost to the end of autumn, if rain could be prevented from get 
ting into the niche, but the ~ i e l d  would be insignificant, and wonld 
not pay the trouble of collection. A high tanlperature and very 
dry weather oombined are unfavourable for the outflow of resin. ,, 

The yield per tree is very variable. Mr. Richard Thompson (Bran- 
dis, p. 507) puts it down at from 10 to 12 lbs. during the whole 
process of tapping. At Naini Tal Mr. Fernandez was informed 
that from 4 to 6 lbs. are obtained the first year, and about half 
that the second year. The largest outflow takes place when the 
niche has just been scooped out, as much aa 1 lb. being obtained at 
the very first collectiorl from an average tree. The hill men seldom 
concern the~nselves abont the life of the trees they tap, and they 
generally work three niches simultaneously in one and the same . 
tree. Taking the foresta all round, a maund collected even by the 
process just described conld be delivered on the railway for abont 
Re. 3-8. 

Twenty trees, of girths varying from 7 to 9 feet, were tapped, as 
an experimental measure, according to the native system in Jaon- 
d r .  The yield from the middle of March to the beginning of the 
monsoon; towards the end of June, was on an average 3) lbs. of 
orude resin per tree. The actual cost of collection and carriage to . 
Deoban, 8 miles above the end of the cart road at Chakrata, was 
Rs. 4 per maund; but aa the quantity collected was only 65 lbs., 
the cost under a properly organised system of work wonld be about 
50 per cent. less, and a maand could be laid down on the railway 
at Sahgranpur for Rs. 8. 

I n  the Punjab, trees were tapped se follows, in order to ascertain 
the yield, cost, &c. :- 

f i zdra  Diaision.-430 trees, of girths varying from 4 to 18 feet, 
average 6 feet 4 inches. Tapping begun in May--June, and con- 
cluded July-Aupt. Average yield of crude resin per tr- = 
3.8 lbs. 

Chamba D i h . - - 2 5 9  trees, of girths varying from 3# to 6 feet, 
average abont 4 feet. Tapping begun March-April, and conti- 
nued, it is believed, till September. These trees were distribilM 
amongst three separate places. The average yield per tree was 
respectively only 0-88,1a95 and 0.62 l b .  respectively. The largest 
yield from a single tree was 2 lbs. 

BmMr Dioision.--150 trees on a northerly, and the same nnm- 
ber on a westerly, aspect. Tapping carried on northerly aspect 
from 7th June to end of October, and on westerly aspect from 20th 
August to end of October. The avernge yield per tree on the two 
aspects was respoctively 6.8 and 4.4 ltw. 



T h e  rMu1t-a jnst recorded are rather discordant, but this is had -  
17 to be wondered at, when we consider the very dissimilar condi- 
tions ~ d e r  which the aeveral experiments were made, and the 
difference in the mode of tapping. As the experiments were car- 
nbd on in several p b e s  simultaneously in each Division, they were 
not so mmpletely under the immediate supervision of the Divi- 
ional officers as they ought to have been. In the H a d r a  and 
Bashehr Divisions the French system of tapping was more or less 
followed ; but whereas in H s d r a  the blazes were shllow and were 
freshened in only one place, and that too only four times in the 
three months, in h M h r  they were cut as much as 5 inches 
into the wood, and extended upwards every fourth day at first, and 
every seventh day afterwards. Hence the reason of the very 
much larger ~ i e l d  in the latter Division. !he largest outflow in 
Bashshr was registered between 1st July and 15th September. 
But there is no doubt that the tapping ought to have been com- 
menced several months earlier. The cost of collection varied from 
Rs. 2-4 to Rs. 18 per maund, and tbat of carriage to a railway 
from Re. 1 to Ra. 4-1 for the same quantity. But the results of 
small experiments on a few trees in different localities, in the ab- 
sence of any organisation or previous experience, cannot bo taken 
as a guide to what the cost will ultimately prove to be when 
systematic operations are set on foot. The present prices for the 
crude resin a t  Abbottabad and at  Bawalpiudi run from Rs. 7 to 8 
per maund. 

The following is a copy of a letter from tho Anglo-Indian Var- 
nish Company, to whom a small quantity of crude rmin waa sent 
for examination and report :- 

I' The crnde turpentine arrived eafely and had the appearance and m- 
siatency of lard. It was put, wi~Lout any admixture of water, into a 
copper atill with a worm (an ordiuary pot still) sud gently fired. Tha 
material that  came oa t  wee turoid and something of the appearance of 
milk The residue in  he still wna a white fatty substance with dirt. 
The proceeds of  this first dietillation were mixed wit11 water and eul,ject 
ed to another distillation, or rather rectification. 

" Fro111 this proceaa w e  obtained- 
(i). Uil of turpeutiue wuleiniug in solution a large quantity o( 

resin. 
( i). Oil of turpentirne more or less poro, which waa limpid when 

received from the still, but ha8 sinoe become sl igl i~ly 
coloured. 

(iii). Oil of turpentine contair~iug a very large q u a ~ ~ t i t y  of naphtha. 
(ir). Rosin, coirtaining a I a ~ g c  quuutily of oil of turpeutiuc and 

uuyhtLa. 



'6 The rosin thus ohtsind, on being snl,jected to dry distillation, gave 
off a considerable quantity of naphtha, and the residue (No. v) b a more 
pure rosin than No. (iv), but still contain8 much oil, which should not be 
present.* 

We made some copal varnish with No. (ii) when limpid, but found 
the varnish would not dry and had a peculiar smell. 

" This, we must say, hae not been a fair trial. We shonld have got  
the oil of turpentine mnch purer, and it is probably owing to this that 
the varnish does not dry.t 

I t  is the first time we have attempted to distil the raw mnterinl, and 
have no doubt but that further trials would lead to much better results." 

With respect to the oil distilled by Mr. Fornandez at  Naini Tal, 
Messrs. Morrison and Co., Pharmaceutical Chemists, to whom a 
sample had been sent for examination, reported that i t  was good, 
but a little wanting in strength. We have often used the oil of 
turpentine of Pinuo longifolia in cases of rheumatism, &c., and have 
never failed to obtain as good results 8s with French oil. 

I n  1881 Professor Henry E. Armstrong, referred to higher up, 
examined a small quantity of Pinus 2ongifolia turpentine. H e  no- 
ticed the " marked and not very pleasant odour" of tho oil, but  
he had too little of it to be able to pronounce any opinion as to its 
value. On this account a barrelfull was sent to hini for further 
examination and report, but we have not as yet been favoured with 
any communimtion from him on the subject. 

Pinus excelsa. 

No figures, even approximate, are available as to the aggregate 
area covered by this pine in India, but about 200 square miles $ 
are supposed to exist between the Sarda and the Ganges, and very 
little between the Jamna and Ganges. 

Experimental tappings have been made in the Chambe and 
Bashhhr llivisions. I n  the former Division 60 trees, of girths 
varying from 3 to 6 feet, were worked according to the native 
method from March-April to September, the average yield per 
tree being something less than 4 lb. The experiment in Bashihr 
comprised 158 trees, and extended over 3 months ; the average 
yield per tree was about 1.4 lbs. As in the case of the long-leaved 
pines in the same Division, the French method was followed; the 

*Thilr wse the case alm in Mr. Fernandec' experiments at Xaini Tal, described in 
VoL IX. of the " Indian Forester ; " no amount of firing s d c e d  to drive out all the 
oil from the rosin. 

t We have oftau used Piaw Iougifolia turpeutine with paiota, aud hare inrsMbly 
noticed thin defect of very nlow drying. 

$ Doubtleee an exaggerated figurc. 



blazes were cut deep into the wood, and were extended upmrds 
from time to time. 

The cost of collection, on account of the smaller yield, will 1- 
ways be relatively heavy as compared with the corresponding items 
in the caae of Pinwr h~gYoolirr. 

Gemal eoncl&nn. 
There can be no doubt that we possess very large resources, 

which only require proper development and exploitation. What 
is wanted is a sufficiently active demand to make the exploitation 
remunerative. But i t  would be a mistake to do nothing at all in 
the meantime, and wait until this demand arose before we began 
to explore our forests and ascertain the best methods of tapping 
md the conditions of soil, climate, locality and treatment that will 
give the largest and most profitable yield. All this preliminary 
work of enquiry and self-instruction must have been completed 
when we undertake to meet any demand that arises. For this 
purpose the workable areas in the various forest divisions should 
be explored and marked out on the map, and tapping experiments 
should be systematically carried out in some one place under 
competent and effective supervision. The best locality and agency 
for such experiments would be tho School Circlo of tho N.-W. 
Provinces and Oudh in the case of Pinw longifolia and excelaa, and 
Asam and Burma, in communication with the staff of the Forest 
School, for Pinw Iilrmja and Merkwii. Through the kindness of 
Colonel Bailey, the Forest School has been supplied with a com- 
plete set of tools used in the French Landes, and a very good 
duplicate set has been made from these as models, and any number 
of such sets may be made by any ordinary smith. I t  is necessary 
that the collection of information should be centralised, for ex- 
perience haa proved that desultory efforts made here and there all 
over India never have any practical value. And i t  is obvious that 
the Forest School staff, composed of men whose whole time is 
devoted to the study and advancement of forestry in all its 
branches, and who are the most likely of all to preserve a con- 
tinuity of ideas and principles of work, is the best agency to bo 
entrusted with this centralised control. 

In conclusion, we would draw attention to a mistaken belief held 
by many people that trees grown for timber cannot be tapped. 
The best clnster pine railway sleepers are those obtained from 
trees that have been tapped from an early age ; aa they are more 
heavily encrusted with re&, and, therefore, more durable. Even 
when boards, planks and battens are required, no injury is done 

the treo if i t  is tapped to death just before being felled. 



CUTCH EXPORTS FROM UPPER BURMA. 

I SEND yon herewith a cutting from the "Rangoon Gazette" on 
the subject of cntch exports from Upper Burma, which may pos- 
sibly be useful as ' padding ' for the " Indian Forester." It is to 
us a matter of very great interest, as we get a considerable revenue 
from cntch in  the Tharrawaddy and Prome Divisions. Thanks 
to the diminished imports from Upper Burma, and to the high 
rates which cntch is now realising, I anticipate getting in the 
Tharrawaddy Division some Rs. 50,000 during the present year, 
ns compared with Rs. 20,000 last year. I have already realised 
some Rs. 35,000 during the first 4+ months of the year. I have 
long been intending to write to yon on tho subject of cntch, a n d  
the history of the growth of the  revenne which is derived from 
it, but have not been able to do so. Last year tho highest price 
realised per cauldron for working cntch inside reserves was Rs, 
68, whilst this year we have obtained in some casos over Rs. 250 
per cauldron. 

THARRAWADDY, 
2lst Augudt, 1887. T. H. A. 

I t  would be a very great pity indeed if any portion of the export 
trade in Upper Burma were to decrease under British rule; yet ap- 
parently the cntch trade is doing 60. The decline began eome yeare 
ago, and has gone on steadily year by year. In 1883-81 the quantity 
exported via Allanmyo waa very nearly 150,000 maunds ; the following 
year it fell to 104,000 and in 188566 to 70,000. Of course this last 
named year was the year of the war, and a considerable decline WM to 
be expected then; but during the next yeer, 1886-87, the country about 
Myingyan was fairly quiet-as quiet as it had been during the last two 
years of Theebaw's reign, and probably a good deal more so-yet in 
this year there was a further decline to 64,000 mannds. Thus in four 
years the export of this article has fallen to less than half. In the earno 
period of timo the exporte md Tounghoo have fallen from 10,000 maunde 
to four maunds only. This, however, we need not take into account 
here. At the bost of times the Tonnghoo trade was comparatively 
small; and, moreover, the extremely unsettled state of the Ningyen 
and Yemethen districte, where the cntch coming to Tonnghoo is chiefly 
produced, wonld be sn5cient to account for the total collapse of thin 
trade. 

"The continuow decline in tho Irrawaddy trade, however, is much 
more difficult to account for. The comment made on it in the Inland 
Trade Report is to the effect that apart from the disturbed state of the 
country the outturn in tho upper province is declining. Prices were 
good throughout the ycar of report, a grcat inducomcnt to mrurufacturtlrs, 



wse not responded to. Burmese apatby and lazinesa mny account 
for a good dm1 ; but i t  ia ecarcely likely that the people of the cutch 
districts near Myingyan would have failed to respond to the stimulus of 
good pricee, nnleea at  the same time the article had become more difficult 
~o proenre in some way. The dacoite produced this eflect in Ningyan 
md Yemethen, and the result Was that the snpply fell practically to 
zero, But in the Myingyan district the same deterring csuso was not a t  
work, at  1-t not more so than i t  had been in the later years of Thee- 
bra's reign, and yet the supply goes down to little mow than one-thud 
of what i t  had been some four years before. 

"The reel cause will probably be fonnd to lie in the recklaas and waete- 
fnl soy in which the supply has been dealt with. I t  is notorious that 
under the Burmese kings there wan no conservancy of foreste of any 
kind whatever. They were merely leased to the highest bidders-in 
many m e s  probably to the highest bribers-and then the lessees were 
allowed do what they liked with them. They might destroy young 
timber, and they had no inducement whatever to wnsider anything but 
how to make the most out of the forests during the current leases. 
Not only wna a premium pnt on reckless disregard of the fntnre on the 
put of leesees ; but no precantions were taken against destrnctive firm. 
We know how much attention the Qovernment of India has found 
itself compelled to give to prevent the destruction of foresta from both 
tb- caueea; and seeing that in spite of all ita precautions waste does 
sometimes still occur, it is easy to understand that under Burmese con- 
tml, or want of control rather, the destrnction was v e y  heayy every 
YW. 
" Cntch, of course, is a lesa valuable product than teak, bnt here i t  ia 

mder the control of the Foreat Department, and precautions are taken 
to prevent reckless waete .nd to safeguard and provide for future sup- 
plies. Nothing of this kind hae ever been attempted in Upper Burma ; 
md thongh, of course, the country must be thoroughly pacified before 
the same measurea ae ere adopted in Lower Burma for conserving forest 
produce of all kinds can be completely applied to the new province ; yet 
it is evident from the steady decline in the exporta of cutch by the 
hawaddy route that the sooner this article is taken in hand the better. 
In four yeera the quantity of cutch exporhd by that route has fallen to 
amiderably less than half, and though there is some little compensation 
b the people in the increased value consequent on the smal!er supplies, 
still the total value in 1886-87 wss under five Iakhs, against a value of 
neuly eleven lakhs in 1883-84. I n  other words, thanks to the want of 
Proper conservancy, the people of the cutch districts above Allanmyo 
have received during the past year about six lakhs of rnpees lesa than 
Lbey would have done had the Burmese Government been possessed of 
predence and fornight. Thi6 is a serioua loss to a poor people ; and wa 
h a t  that it may be found possible, a t  an early date, to take the necce- 
UrJ etepe to revive thie declining industry." 
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COMPOUNDING FOREST OFFENCES. 

Is '( Ranchi " a Forest officer ? He says so, yet I can scarcely 
believe it. His phrases are so exactly those with which I am 
familiar in the style of the ' garibparwhr ' Revenue officer. What  
in the name of common sense is an " unfortunate offender. " I can 
only say, with his views, an offender in "Ranchi's" Division must 
be a fortunate " offender. I don't quite understand '& Ranchi " 
when he says-" I never allow 111y subordinates to compound. " If 
the power of compounding has been given to them, how can he 
interfere except to have i t  taken away again. But to return to my 
difficulty. With ne, and I think rightly, only the Divisional offi- 
cer haa the power to compound. If the Divisional Forest officer 
enquires personally into each caae, in what way is the offender 
better off in the matter of '[ backward and forward " journeys, than 
if he had been taken before a Magistrate ? None, I take it quite 
the contrary. I n  fact, practically, in thie way, the section is nn- 
workable. The Divisional Forest officer must then compound on 
the reports of subordinates ; in other words, though, theoretically, 
the power has been granted to him alone, and the responsibility is 
with him, still, in fact, ho delegates the power and retains the res- 
ponsibility. Surely common sense would say that .the responsibi- 
lity should go with the power, and then we have the necessary 
conclusion that the power should be granted to subordinates. Yet, 
here at any rate, opinion is almost unanimous that they are not fit 
to wield it. " A. J. C. " quotes the present French practice, but 
surely, if he knows anything of French forest law, he cannot 
maintain that there is any comparison. I s  '' A. J. C. " prepared 
honestly to say that his guards are fit to receive such powers as 
are given by the French pro& u& system, by which virtually a 
guard writes a man down as guilty, and leaves him to disprove it. 
" Ranchi " says, it is not necessary for " Ghati " or any one else to 
compomd. Evidently " Ranchi " does not hail from this part of 
the world, or he would know that the higher powers (among whom 
by the way forestry is not directly represented) take '; Ranchi's " 
view, that the .unfortunate offender should be saved as much in- 
convenience as possible, and, time after time, regret that Divisional 
officers do not use the powers granted to them under section 67 
sufficiently, and trust they will do so more freely in future. 

" Ranchi" says that i t  is not a Forest officer's " special line" to 
work up a case for a Magistrate. I can only say I don't agree 
with him. I maintain that we have received in trnst a most 
valuable property, and that it is a Forest officer's duty to take the 
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beet possible means to protect that property. Further, I hold 
that the only way to protect efficiently is to make punishment as 
deterrent ar, possible, and this can never be under seotion 67, 
punishment under which is admittedly less rigorous than under 
section 25, h. Arguments such as " Ranchi " puts forward in 
fivour of the '' unfortunate offender," i t  will be seen on reflection, 
are necessarily based on the assumption that the restrictions insti- 
tnted Bince the latter's " younger "-days, are not really necessary, 
have not been instituted for the good of the people through the 
forests, but for some other reason ; " to justify the existence of the 
Forest Department, " I was once told by an honest and consistent 
though extreme exponent of those views. The fact is that certain 
restrictions having been instituted, we, as Foresters, a t  any rate, 
must hold, not only that they are necessary, but, that they are to 
bo enforced, and even in the interests of those on whom these re- 
strictions press, the truest kindness is not to enforce them in a half 
hearted way, which will emure their being set at nought, constant 
ly, for a long time to come. But to take care that in every case 
the punishment is as heavy and consequently as deterrent as pos- 
sible. I could write much more, but I have taken up already too 
muoh room though I have condensed aa much as I could. 

Nnts.-In the N.-W. Rovincee and Ondh, Divisional Foreat Ofacera do not com- 
pand otFsnces without a personal examination of the offender, and tbey keop a book 
for the record of offences compounded, in which they write a ahort account of the 
charge, of the utatement made hy the defendant, nnd of the award. 

It is @ble that Bombay Divisions are too large for this procedure to be followed, 
b3t we cnn m n r e  " Ghati " tbat the plan works admirably here, and that no Forest 
OfBm wonld think of sending petty casecl to a Magistrate, and enpecinlly if thcp 
were h t  offences, nor would they send any case to a Magistrate nntil they had fimt 
enqnired into tho cane most carefnlly themselves, in the preseoco of tho accused, and 
frequently until they had referred the case to the Government Prosecutor for his 
opinion, M to the character of the evidence producible in eourt 

Cawa sent up to a MPgistrate thus give the Divisional OBicer and the accused far 
mom trouble than c u ~ s  compounded, and offenders are generally most anxious for 
section 67 to be applied, instead of their being put to tho expenso and delny and 
uncertainty of a criminal trial before a Magistrate, which are very eeriona affair# in 
these Provinces. 

None but Consenaton and Divi~ional Forest Officers are empowered to compound 
forest offeuca under section 67 of the Forest Act in the N.-W. Provinces and Ondb. 
+D.J 

REPRODUCTION OF BAMBOOS. 

Yow correspondent " J. C. S. D. Mendes " has drawn attention 
to the above important subject, and i t  is one which all Conserva- 
tors should take up and issue clear and detinitu instructions on ; 

L 
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for, as we all know, bamboos are one of the chief and most nrrsfnl 
produce of many of our forests, and there is no produce which is 
more likely to deteriorate and eventually entirely die off from 
want of a proper system of treatment and cutting. Indeed, some 
of us may remember forests which in former years were so thickly 
stocked with bamboos, that i t  was not thought necessary to place 
any restrictions on cutting until it was too late, and the evil of 
excessive cutting of yonng bamboos had taken place, and the 
result now is that such forests are mostly denuded, and only 
scattared clumps here and there are met with. 

Of course dssket makers, &c., must be allowed to cut young 
green bamboos to a certain extent, but their requirements could be 
easily arranged for. 

The removing of dry " stools or bamboos " could not be camed 
out in practice in extensiv; foreets ; also the suggestions 1 and 2 are 
hardly feasible ; but, excepting for basket makers, the limit of age 
and season of cutting might be fixed and arranged for with profit. 

, 20th December, 1887. A. J. C. 
Note.-In the Central Circle, N.-W. Provinces, i t  is  prescribed that four bamboo 

hob should be left on every elnmp, and Mr. Fernandea hlu, advised leaving sigbt 
shoota in every clnmp in the bamboo foreata of Dshm Dtln, for w h i h  he has j& 
written a Working Plan. He has estimated that four new shoots are produced an- 
nnally by each mature clnmp. and considers that to enable the clumps to thrive no 
cnlms lers than thne  yearn old should be cut. In the SahLranpnr Siwalib the bm- 
boo area is subdivided into nine blocla, on1 y three of which an, worked annually, and 
each block is then closed for two years. This system has been maintained continn- 
ously ainee 1881, and nnder it the yield of bamboos has been steady, and the b a m h  
have not become undersized. I t  is easier to control, in thew rongh bill-sides, than 
the other systems propoeed, and under it, ywl ing  culms, readily distinguished by 
having yonng foliage or none a t  d l  and by their colwr, can be r e m e 8  if there ia 
sdcient l  J good enpervision b enanre thii rnle being observed.-[ED.]. 

I THINK your correspondent cannot save bamboos by cutting oat  
shoots and transplanting them, and that they will die when the 
parent clump dies. Some kinds die out after flowering every five 
years, others ten or more. I n  1868, I planted a large bari of j&ti 
bamboo in Oboepore, and ere doing so made enquiry of the old 
men of that and other villages to see if I was safe. 

They told me they had never seen their jsti bamboos seed, such 
an event could not have been missed or forgotten. I t  is now 1887 
and these have not seeded, nor have the jities of the villagee 
aromd. I offered Rs. 5 for five seers of p a r a n t e d  $ti bamboo 
seed, and so far got nil, so this kind has a long life, 60 or 70 yeare 
at least. 

8. E. PEAL. 
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FOREST ADMINISTRATION I N  BRITISH INDIA, 
1885-86.. 

THIS review deals with the progress of Indian Forest Adminis- 
tration for the year ending March 31st, 1886. It is necessarily 
late, ~LI the Local Government orders on the various provincial 
forest reports are only received gradually at  Simla, but i t  would 
be an advantage if these Government orders could be issned before 
September of the year following that dealt with in the reports, so 
that the Inspector General's review could be published before the 
close of that financial year. 

We welcome the present review as a terse statement of facts, 
and ss indicating in the plainest language possible lines of im- 
provement in each provincial administration in forest matters. 

We find that the areas of the reserved, protected and unclassed 
Government forests in India are respectively 49,838, 14,963 and 
17,612 square miles, giving a total of 82,413 square miles, or 9 per 
cent. of the area of British India, which is 868,277 square miles. 

The area of forests under the control of the Forest Department 
has thus increased since the previous year in the Bengal Presi- 
dency, including Berar, by 89 square miles, in Madras by 1,903 
square miles, and has decreased in Bombay by 13 square miles. 

The rights of Government and of private persons in and over any 
forests are only finally settled when snch forests become reserves 
nuder the Forest Act, and the following Table shows the propor- 
tion of snch reserves at  the end of the year under report, though 
it should be stated that full enquiry into the rights have not yet 
been made in all these areas :- 

' Rerim of Forset Administration in British India, 1886-86 ; by B. Ribbentmp, 
06&.ting h-r General of Forests to the Government of India. Simh : Printed 
a the hrsrnmant Central Y r e q  1887. 
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The review remarks that the proportion in most of the Provinces 
is insnfficient for the ultimate supply of the country with forest 
prodnce, and that although it is supplemented by extensive areas 
of private forests, yet no rehnce  can be made on their perma- 
nency, and even the State forests cannot be expected to yield their 
largest possible outturn, unless they are worked under carefully 
compiled Working Plans, and the adverse rights in them are finally 
settled. 

The quostion of the general taxpayer suffering from the unre- 
stricted and increasing use of tho State forest property by people 
whom accident has placed in their vicinity is referred to in several 
places in this review, and is one demanding the serious attention 
of the several Provincial Governments. 

The area of leased forests from Native States is 625 square miles, 
being chiefly in Mndras and the Punjab, with a smaller area in 
the N.- W. Provinces. 

Taking the Provinces seriatim, we find that all possible increase 
of the area by including any available Government waste land is 
urged for Bcngal, whilst in tho N.-W. Provinces and Oudh, where 

I Proportion of 
Rovince. Reserred 

For& Areu. 
- 

... ... ... Bengal, ... ... 

... North-Western Provinaes md Ondh, ... 

... ... Ponjab, ... ... .. 

... Central Provinoes, ... ... ... 

... ... ... Burma, ... . . 
... ... ... ... ... Aaasm, 

Coorg, ... ... ... ... ... 
... ... Ajmere, ... ... ... 

... Berar, ... ... ... ... 
.a. .a. Madras, ... ... . . 

Bombay, ... ... ... ... 

Per cent. 

3 

3 

1 

$3 

5 

5 

15 

5 
9 

2 

8 
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almost all forest lands have been reserved, the sottlement of adverse 
righta in the Government forests is advocated, as the present 
arrangement by which villagos near tho reserves obtain large 
quantities of forest produce free, or at  reduced rates, is charac- 
terised by uncertainty, which is neither to tho advantago of tho 
State, nor to the claimants of forest produce. 

It has been proved that a judicious planting up of war and 
ravine portions of the Province will increaae the fodder and fuel 
wpply, and the question of forming reserves in these unproductive 
tracts is still on the tapis. 

The area of reserves in the Punjab is only 1 per cent. of tho 
area of the Province, and the extension of this largely insnfficient 
area by irrigated plantations is under the consideration of Govern- 
ment. In  the Central Provinces, 23 per cent. of the area consists 
of r8~erved forests free of rights, and only improved management 
is required. 

In Bnrma and Assam large extension of the reserved forest 
areas is urged, though this is more immediately necessary in the 
former province. 

No more resewed forests can be acquired in Ajmere, but villago 
forests shonld be taken up and managed under special regulations 
which have still to be adopted. 

Forest matters are merely drifting in Baluchistan, where fuel is 
at famine prices, and where military necessities, as well as the in- 
creasing wants of the people, demand the permanency of a supply 
of forest produce. I n  Berar and Coorg a sufficient area of forest 
is reserved, whilst in the Andamnns the forests have not yet been 
sdcient ly examined for the selection of reserves to be possible. 
The constitution of reserves in Madras is still very backward, d- 
though i t  is proposed to constitute 7 per cent. of the area, or 9,950 
square milea as reserves, but this is considered quite insufficient, 
a d  as there are computed to be 50,000 square miles of forest and 
wasto lands in the Presidency, it shonld be possible to provide liber- 
ally for tho wants of the people in forest produce and p z i n g .  

In Bombay, there are large areas of protected forest from which 
additional reserves can be constituted, and the present area of re- 
serves is large, but the distribution of the State forest proporty 
in the several districts is not quite satisfactory, especially in high 
lying lands to the east of the ghAts. 

Under Snrveya and Working mans wa read that the work of 
the Forest Survey Branch, chiefly in the Punbb and Borar, is 



very satisfactory, and the work is very economically done, costing 
only Rs. 69 and Rs. 49 per square mile for 4 inch and 2 inch survey 
respectively. The Topographical Survey is working in Bnrnur 
and local Forest officers in Assam, whilst in Madras the agency 
for forest survey is still unsettled, in W n a  and Belganm in Bom- 
bay the Topographical Survey has surveyed the forests, on the 
scale of 4 and 8 inches respectively, the latter being to oar mind 
larger than is requisite for most of our forests. 

Considerable progress haa been made in compiling working plans ; 
eight separate plans for the Pnnjab and Burma, having been sub  
mittsd to the Inspector General of Forests, and after some alterations, 
have been sanctioned, 1 5  other plans in Bengal, N.-W. Provinces 
and Oudh, and other Provinces, were also in course of preparation 
during the year. 

Altogether this important question, which was first placed on 8 

proper footing under Dr. Schlioh, when the first Assistant Inspee  
tor General was appointed with special reference to this work, is 
making rapid progress, and will result in greatly increased pro- 
ductiveness of our forests. 

Regarding Protaotion of Fore- we find that 6,121 cases were 
taken into court, and 16,415 compounded by Forest officers, the 
former having increased, and the latter decreased during the year ; 
the total number, 22,536 cases, being nearly identical with that of 
the former year 22,566, a remarkable instance of the truth of the 
law of averages. The peroentage of convictions was 72, being kept 
down by the low figures in Coorg, Assam and the Punjab. 

There is little to remark under this head except that in the Pun- 
jab, the fact that 40,000 cattle were impounded for forest trespass 
shows that the pound fees are no deterrent to treepass, though 
there seems to be no reason why people should not watch their 
cattle near forests, as they are obliged to near cultivations, and 
pound fees should probably be raised until they do so. 

In Bombay, i t  is stated that the foreats in the Thina district 
are systematically plundered under cover of the dead wood con- 
cession, which was given on the special understanding that if 
abused it would have to be withdrawn. 

I t  is worth notice that of the 22,566 cases enquired into, 8,841 
are in the Central Provinces, 6,297 in Bombay, 2,414 in Madras, 
2,184 in the Punjab and 1,363 in Bengal, the numbers in the 
other Provinces being comparatively small, and showing that the 
relations between the Department and the people are exoellent. 
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Under Proteeti011 h m  fire, we have the following mmma y :- 

- - 

We give Mr. Ribbentrop's own account of the generally satis- 
factory nature of the measures taken for fire-protection, which is 
the basis of all forest conservancy in India. 
" In the Bengal Presidency, there wee an increase in the area attempb 

ed to be protected of 322 square miles, in Madrae of 169 square miles, 
md in Bombay of 2,882 equare miles; or a total ineresee of 8,373 
rpoue miles. In the Bengal Presidency, the principal increase took 
p h  in the North-Weatern Provinces and Oudh. The total area ao- 
turlly protected was in the proportion of 94 per cent. to that attempted, 
which is the name aa that for the previous year, md may be considered a 
Wactory  result; and the more M, that the cost of the operations baa 



been sensibly lees in almost all the provincee, notably ao in the  North- 
Western Provincee and Oudh, Assam, and Ooorg. The largest failurea 
occurred in Bengal and Bnrma, while the North-Western Provinoee and 
Oudh, Berar, and Madrm show the largest areas successfully protected. 
The cost of protection variea exceedingly; from two annaa a square mile 
in Bombay @ Rs. 60 in Burma. Special circumstances attaching to 
Forest Administration in Bombay, such as an exceptionally numetone 
establiehmcnt whose services are, in great part, available for purposee of 
fire-protection, and the necessity under which the people are of preaerr- 
ing the grass for their own use, render protaction from fire in that 
Presidency an easier and a proportionately cheaper task than anywhere 
else in this country; while the opposite extreme of scarce and highly 
paid labour, added to the circumstance of the reRervee being surrounded 
by unprotected forest, and by wilderawses of tall and dense grass subjeat 
'to annual conflagration, make these works both costly and difficult i n  
the case of Burma, Aesam, Be~ga l ,  and par@ of the North-Western 
Provinces and Oudh. The same causes operate to inareme the arm 
under protection in Bombay, and to diminish them in provinces less 
exceptionally favoured, and in which protection has to march aide by 
side with the means for making i t  effectual-means that are not always 
available. On the other hand, some of the provincee in the Bengal Pre- 
sidency contain forests that are by their nature self-protecting, and, 
therefore, without ncod of special measures of fire+conservanq ; othera, 
again, are not sufficiently valuable to pay the cast of fire-protection, or, 
being merely grazing-lands, do not demand such protection. Thus in 
Bengal 67 per cent. of the reserves are said to be self-protecting, and 
in Assam 70 per cent" 

Under Utilization, we read that  the manner in which the de- 
mand for forest produce is being niet is growing more systematic 
every year, and more in  accordance with sylvicultural require- 
ments, we again quote from the review- 

'' The tmatrnent of the State forest property with regard to its utilies- 
tion, and the mnnner in which the demand for forest produce is met, is 
growing more systematic every year, and more in accordance with the  
sylvicultural demands of the forests. The main difficulty which o p ~ m  
itself to a more mpid progress in this respect lieu in the long established 
anstom nndsr which tho forests and forest produce were used in the most 
wasteful manner, and without regard for the necessities of future genera- 
tions. It is naturally a difficult and slow process to remove euch metom 
by reasoning. When an export market and the requirement8 of hvern- 
ment need only be oonsidered, the foreats are worked on pre-conaidered 
and economical prinoiplea, and are no longer at the mercy of contractors 
and speculators. 

In  many inshncee, established righte interfere with the most econo- 
mical use of tho forosta, nhich in such cases must be arranged SO as to  
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admit of the exercise of such rights. The manner in which the require- 
menta of the surrounding population are as yet met is, however, more 
frequently the cause rendering an economic forest management impos- 
sible-a management nnder which the property would yield the largest 
mount of produce available for the people in the vicinity and the largest 
revenue to the Rtrte. 

An regards the supply of timber and fuel, no difficulty is, as a rule, 
experienced, except near large centres of demand, and when concesaione 
for dry wood and fuel have grown up nncontrolled with regard to tbe 
mrnner in which they are exercised. In most instanoes, however, even 
conceesione of this kind can be brought into accord with the sylvicultural 
requirements of the forests, and they become purely financial questions 
in so far aa the conoeesionists benefit a t  the cost of the general taxpayer. 

The exercise of grazing and the lopping of trees for fodder or manure, 
or the removal of fallen leaves and snrtace soil, are, however questions 
which deeply affect the management of the forest property from a sylvi- 
cnltural, as well aa from a financial, point of view. On the one hand, i t  
must be recognized that it would be a waste of the resources of the State 
if the graes produced in the public forest property remained unutilized ; 
but* on the other hand, the reproduction of the forests is rendered doubt- 
ful, patchy, and even impossible when grazing is permitted. It haa been 
proved, moreover, that grazing is by far a more wasteful method of 
reaping the grass crop than cutting the graas; aud reserpes carefully 
protected for a few years only in the Poone Collectorate have, nnder the 
latter method, yielded r revenue many times as large aa in the former 
more wasteful way. It is evident, therefore, that, whenever possible, 
gma cutting should be substituted for grazing. There are, however, 
loealitiee and conditions when this is not feasible, and when i t  is, there- 
fore, necessary to arrange for the exercise of grazing in a manner least 
burtful to the regeneration of forest arena. This can be done only by 
the exclusion, aa far sr possible, of all browsem, by the periodical closure 
of ueaa nnder reproduction, and by the levying of fees representing more 
or less nearly the actnal market value of the produce sopplied. Tllo 
question presents great difficnlties on account of the irregular and in- 
ferior condition of many of the forests, and the system of "jardinage " 
which was, under previous circumstances of utilization, the only natural 
method of exploitation, and which can only be changed in course of time-- 
for the very remon that the whole of the forests cannot be closed a t  once 
and be fire-protected. A s  long and till the actual market value is not 
levied on grazing supplied from State forests, herds will exist which are 
not wmted, and which are, therefore, imcnred for. 

In spite of the difficnlties which surround this question, considerable 
progrees has been made in the regulation of grazing." 

Under Natural reproduction we quote as follows :- 
"Natural reproduction must always constitute the mainstay for the 

M 



82 F O B ~ T  ADYIBI8TRATION I N  BRITISH INDIA, 1885-86. 

maintenance and regeneration of the extensive forest areas of the Empire. 
Wherever fire-protection is snccessfnl, grazing controlled and restricted 
to areas not under regeneration, the exercise of rights and concessions 
properly regulated, and the treatment and exploitation of the forest based 
on ecientific principles, there natural reproduction is, consistently with 
the prevailing natural conditions, reported to be progresing more or less 
favourably. The most important of theae conditions is the quantity a n d  
distribution of the rainfall. Where rain is abundant, as in parts of 
Burma, Assam, Bengal, Bombay, and Coorg, seedling8 come np 80 

plentifully and grow up with such great vigour that, unless special care 
and precautions are taken, the weaker species either have no time to re- 
produce themselves or get crowded out and auppressed. On the other 
hand, in the arid parts of the oontinent, it is hopeless to expect t l ~ o  
spontaneous restoration of forest areas that have been mined by former 
wasteful use. In both these extreme csses, it is often necessary to have 
recourse to artificial means ; in the former, in order to raise r more o r  
less pore crop of the given valuable species, or to re-establish the forest 
growth where tall and invasive grasses have taken poaseasion of the 
ground; in the latter, in order to get up a forest at all, a result that is 
often impossible of attainment without irrigation or some kind of water- 
ing. Again there are waste lands with inhospitable soil, which can be 
stocked only by means of sowing or planting. These cases excepted, in 
the larger portion of the remainder of our forest area mere protectio~i 
and careful treatment will suffice to enable nature alone to re-establish 
and maintain a more or less full and valuable crop." 

Under Plantations we find 1,476 acres added during the year, 
after subtracting areas excluded, whilst cultural operations ex- 
tended over 60,095 acres, and 2,169 acres of t a u n p s  in Burma, 
the latter being sowings on old temporary cultivations in t h e  
forests. 

The total areas covered are now as follows :- 

Regular plantations, ... ... ... ... 62,954 
Cultural operationa, ... ... ... ... 139,517 
Taungy as, ... ... ... ... 41,731 

though the latter includes 19 acres of topes in Madras, which should 
apparently have been shown under another head. The principal ex- 
tensions referred to are in the Gorakhpur sissu plantations in Oudh, 
filling up blanks in the Changa Rianga fuel plantation near Lahore, 
2,169 replanted taungyas of teak and cutch in Burma, 31 acres of 
caoutchouc in the Charddar forest in Assam, and broadoast sow- 
i n g ~  in  Berar and Bombay, 61,000 acres having been re-sown in 
the Northern Circle of that Presidency by the 2,116 forest guards, 
who utilize their spare time in this work and in eradicating prickly 



pear and  climbers, a measure which might be followed elsewhere 
with advantage, as i t  is partially i n  the  Central Provinces. 

Under  Climber cutting and thinninge, &o., some progress has 
been made, but until the areas covered are  given by all Conserv* 
tors, the real extent of this work cannot be properly judged. 

Under  Communications and Buildings we find Rs. 2,77,870 
spent  as follows, in round numbers :- 

N.-W. Provinces and Ondh, ... Madraa, . . 
Assam, ... ... 
Bengrl, ... ... 
Burma, ... ... 

... Berar, ... 
Bombay, ... ... 
Punjab, ... ... ... Contrd Provinces, 
Coorg, ... .. 
Ajmere, ... ... 

Re. ... 80,000 ... 83,000 
... 28,000 
... 23,000 ... 14,000 ... 13,000 ... 8,000 ... 8,000 ... 4,000 ... 2,001, ... aoo 

The  Inspector General's remarks on this subject are  instmctive- 

la The proportion of cost, and the necessity for worke under this head- 
ing, will vary according to the accessibility of the forests and the dis- 
tance of the markets. I n  these respects, the Himalayan regiona, except- 
ing always the Punjab, with ite numerous large and navigable rivers, 
are, of course, the most unfavonrably situated. On the other hand, i t  
must not be lost sight of that, both as regards necessary roads and 
buildings for the convenience and well-being of their Forest officers, the 
North-Western Provinces and Oudh are far in advance of all the other 
provinces, and this is notably the case in Oudh, where the works have 
alnlost attained completion. Elsewhere, as in Bombay and the Central 
Provinces, the comparative unimportance of tho annual expenditnre on 
con~munications and buildings, although principally due to the greater 
nccessibility of the forests and the slnaller requirements in connection 
with these works, is unfortunately to some extent not warranted by cir- 
cumstances, and a larger annual outlay would then appear to be called 
for." 

And  again- 
"There can be no doubt that many of the best forests in the Central 

Provinces are underworked in the absence of proper channels of com- 
mnnkation. I t  is true that the expenditure of the year was curtailed 
to the utmost by order of Government; still that of previous years haa 
been out of proportion to the requirements of the case." 
"In Bombay very much could be done towards opening ont the moro 

distant forests; end i t  is satisfsctory to -see that this subject h t ~  not 



passed unnoticed by the Civil authorities. The mere fact of fuel having 
to be imported into Bombay from Bind woold seem to show that t h e  
subject of communioation does not receive all the attention which it 
daserves." 

Whilst we read that  in Assam- 
The work on the important Damba cart-road was proceeded with : it 

opens out one of the richest forest tracts in the Garo Hills. The Gtate 
forests now have to compete with difficulties in the way of demand, and 
i t  is most neceseary to cheapen the means of transport." 

Under Working and yield it is as  ye t  impossible to give genera l  
figures for the whole of India for the reasons given below by the 
Inspector General, and we will not  trouble ou r  readers with the 
provincial figures, which are  admittedly considerably below the real 
ontturn of the forests. 

W e  hope tha t  in future years, this matter will gradually be 
brought under proper control. 

('The total outturn in material obtained each year from our Indian 
forests ie, both as regards its quantity and value, exceedingly difficult 
to determine-at least nnder existing conditions of administration and 
management. W e  have certain information, i t  is true, in regard to that  
portion of the yield which contributes to the revenues of the Department ; 
but this constitutes only a fraction of the annual drain upon our forest 
resources, subserving as these do, almost everywhere, to an immense 
demand on the part of bordering populations, who are permitted to snp- 
ply themselves with their requirements without any payment in return, 
or on payment of rates very much below those obtaining in the neigh- 
bouring markets. An endeavour which wns made this year to secure some 
reliable data in connection with the forest produce received by the people 
free of charge, and the diminution in revenue incurred by the Depart- 
ment on this account, as on that of having to provide extensive'demands 
a t  rates either very low, or altogether nominal in amount, has not proved 
euccessful. And yet, until in a position to supply this information, we 
can form but a very imperfect idea of the part played by the State forests 
in the national wealth, of their usefulness, of their necessity; since we 
have no sufficient evidence to show of that which is given away to the 
people, of the extent to which the people are dependent on the Govern- 
ment forests, on their permanency, and on their good management. 
Take the single district of Bahraich in Oudh as an instance. Some 
eighty thousasd persons here obtain, free, all their timber, all their fire- 
wood, and all forest produce necessary to them, and graze their cattle a t  
half the ordinary rates. Throughout India the agricultural populations 
living for considerable distances near the State forests enjoy some similar 
concessions from Government. I n  times of scarcity, reserved forest8 
protected at great expense, and regenerated with a growth no longer 
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burnt, nor subject to the destroying agency of unrestricted felling, lop- 
ping, and grazing, bave been frequently opened to the starving cattle, 
whereby much loee haa been avertad from the people, who, in return, 
have had to pay nothing, or something.very trifling, for the sucaonr thee 
timely dorded them. The beneficial influences of foreet conservmcy, 
aa indicated in the w e  and value of the State forests to the people, cwn 
hence hardly he appreciated from a mere consideration of the growing 
revenues of the Department; aince, side by side with this increase in the 
demand on the p u t  of the paying portion of the community, exista the 
increaeiugiy heavy drain of the masses who contribnte little or nothing 
in return. And yet, as we bave observed, the former claes of ontturn has 
alone, up to the present, been recorded by Conservators with any ap- 
proach to accoracy ; and tbia is, in part, accounted for by the fact that 
where, ae is often the case, the whole population bordering on the foresta 
has permission to sopply itself with every kind of forest produce that i t  
m y  require for purely household purposes, the protective and execu- 
tive forest establishments are then nnequal to the tsek of exercising snch 
strict aontrol over exporta by these people, a t  least withont cansing 
grave inconvenience to the consumers, as would result in a proper record 
being kept of the outturn from this source. Of course this circumstance 
applies moet strongly to a daily necessary snch 88 fire-wood, which con- 
etitntee the principal requirement of the meeses, and is gonerally taken 
oot by them in small quantities, moet often in headloads, according as it 
is wanted for use. Still, even difficulties such ss these should give way 
to an improved system of control and management, snch as is indicated 
in  a localization of the sopply areas, and a provision that each clam of 
prodace shall be collected and removed at  fixed periods only, and in 
fixed quantities, according to the requirements, not of esch individnal, 
bot  of each village nnit. Generally speaking, tberefoie, there shonld be 
no  inmrmountable difficulty in the issue of such annual returns by Con- 
servators as will furnish a correct idea of the total outtnrn from State 
foreeta in respect of prodnce unpaid for, or paid for a t  ratw below those' 
obtaining in the m a r k ~ t . ~  

Taking the  figures for each Province seriatim, we find that the 
onttnrn of t h e  Rengal forests has largely increased, being now 3,909 
and 945 cubic feet per square mile of reserved and protected forests 
respectively. This increase i s  chiefly in  the Snndarbans. The 
ontturn has also increased in  the N.-W. Provinces and Oudh, chiefly 
owing to Oudh sleeper operations, but  the  yield per square mile, 
which would be so useful for comparison, is not  given. The old 
g M m  TeM system of the  SubHimalayan foresta of Garhwll  
aad Kumaon has been improved, n o  green timber being now re- 
moved except from previously marked trees, and the name of the 
system having been changed to Revenue De$t and Permit System. 



The outturn of the Government forests in the Central Provinces 
has fallen off during the last two years, owing, i t  is said, to the 
competition of more favorably situated private forests. 

In Burma recent events have caused a large decrease in the 
outtum, whilst the value of the exports are Rs. 1,36,81,490, being 
Rs. 81-1 per ton as against Rs. 90.7 in the former year. 

The outturn in Assam is insignificant, and the whole popula- 
tion as a rule gets all its wants supplied gratis ; the leases of the 
right of collecting caoutchouc realised &a. 31,438, but the ex- 
ports were only 6,658 maunds, as compared with 7,290 mannds 
in 1884-85, thus tending to show the gradual exhaustion of the 
"PP~Y. 
Rs. 27,954 was realised by the sale of 1184 tons of sandalwood 

in Coorg, which costs Rs. 25-6 per ton to collect, the average 
price obtained being Rs. 236 per ton. 

The cardamom malds will be sold in fature in Coorg in 21 year 
leases, and their management vated in the Forest Department, 
though the revenue will still be collectad by the civil authorities. 
The exports of pczdauk from the Andamans amounted to 440 tons, 
and it is anticipated that shipments of this valuable timber to 
Europe will pay a fair profit, even if the price is not higher than 
that of greenheart. 

Under Financial fisulta we have the following figures :- 

No. 

- 

1 
2 
3 

4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 

Prodnas 

Bombay, . . .. 
Burma, . . 
North-Weatern E)rovincen 

and Oudh, .. . . 
Madras, . . 
Central ~ r o r i n g  .. 
Punjab, . . .. 
Dengal, . . .. 
Berar, .. . . 
A ~ C B ~ ,  . . .. 
COOT, . . . . 
Andamans, .. . . 
J!alachistan, .. . . 
Imperial, . . .. 
Ajmere, . . . . 

Ddlcit. 

Ra 

. . .. 
. . . .. .. 

iiias 
1i,i)91 

837 
73,537 
6,772 

Pmportioo d 
~ r u p l n s t o  

glTm BSVQIISL 

Per cent. 

45 
48 

83 
28 
57 
2 1 
38 
60 . . 
27 . . . . .. . . 

Bevenaa 

Rn. 

33.66,286 
20,23,869 

14.61,495 
11,9S,650 
10,36,894 
8,60,419 
6,97,432 
8,19,66 1 
1 , 9 6 , ~ 6  

89,386 
28,944 
14,963 
14,708 
9,697 . . . . . . 

Foreat Surve 8 (Berar), . . 
Forest ~choo[ . . 
~ o r e e t  Sumeye (imperial j,' 

Burplaa 

-- 
Ra 

15,26,825 
8,72,907 

486,976 
2,60,678 
6,91,462 
1,74386 
2.27,033 
1,60,609 .. 

28,696 .. . . . . .. 

TOW, .. 
631 
273 
202 

. . 1 42!309 .. 23,966 .. 1 18,878 ------- 
1,12,06,345 41,30,794 
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The gross Revenue rose during the year from 102 lakhs to 112 lakhs, 
which constitutes the highest figure yet attained to since the Department 
wss first organized. 

'@The surplus Revenue for the last five years is shown in the following 
Table, from which it will be seen that the eurplns obtained during the 
pxesent year wse only slightly inferior to that of 1883-84, the largest 
hitherto made :- 

nRlTI3Tl TERRITORIES. 

I 
Banr. Ornnd Totnl. 

I3rmgal 
Prc,l,jcncy. SIadrns. Bombny. Totnl. 

- - - -  
Rs. Rs. Rs. Rs. 

Under the different provinces, we find that the surplus has in- 
creased in Bengal and has decreased by Rs. 65,000 in the N.-W. 
Provinces and Oudh, i t  has fallen off slightly in the Punjab, and 
has risen by Rs. 60,000 in +he Central Provinces, in spite of tho 
decreased sale of timber and fuel, whilst in Burma it has increased 
by Rs. 4,14,159, owing to the large sales from Government dep6ts 
in spite of the low price of teak, and the falling off in sales of pro- 
duce to purchases. In  Coorg there is a falling off of Rs. 12,586 in 
the surplus, owing to less timber and sandal wood being brought into 
de@t and reduced income from cardamoms. I n  Ajmere there is 
etill a deficit of Rs. 6,772, whilst Rs. 60,000 worth of produce 
are given free to the people. Matters are improving in Balu- 
chistan, where the deficit was only Rs. 837. 
In the Andamans the deficit of Rs. 13,091 would have been a 

surplus of Rs. 19,700 had the timber anpplied to local depnrt- 
ments been properly entered by book transfer to the credit of the 
Forest Department, which was not done. In  Berar, the surplw 
increased by Rs. 16,073, but there was a serious falling off of re- 
venue from unclassed forests which was not explained. 
The surplue fell by nearly Rs. 10,000 in Madras, and increased 

by the splendid sum of Rs. 5,30,706 in Bombay, but this iy said to 
be due to temporary causes, so that the permanency of such a 
high income cannot as yet be hoped for. 
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The review closes with a statement of the exports of forest pro- 
duce from India which we give- 

srticlea. 

Caoutchouc, ... ... ... Bhell-lac, 
Lac-dye, ... ... 
Cardamoms, ... 
Bandalwood, ebony, and 

other o r n a m e n t a l  
woods, ... ... 

Cutch and gambier, ... 
Myrabolams, ... ... Teak, ... 

Total in 1885-86, 
,, 1884-85, 

Increase in 1885-86, 

V ~ ~ u r n o x i  AT PORT or 
SHIPMENT IN 1885-86. 

TotaL 

- - -  
Re. 

6,56,204 
43,96,417 

31,680 
5,60,012 

4,47,256(Nd 
25,28,394 
29,93,647 
55,05,155 ---- 

1,71,18,715 
1,67,70,855 ----- 

3,47,860 

Q ~ ~ ~ ~ ~ ~ : 1  
T- M) cnslc FEET. - 

Per toa 

-7 

~ s r  26: 

*: 
alee 

1 ... y2 
..&- ,.$, - + 
....-,.. 
. .a? 

Average of 

1884-85. 

483 
4,502 

164 
9 6 

... 
13,146 
21,798 
55,043 

... ... 

... 

I 

In 1886-86. 

328 
5,606 

89 
134 

( ~ o t  known). 
10,268 
35,297 
50,076 

... ... 

... 
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I U. POTANIN'S JOURNEYS IN EABT BBET AND EAST GOBI.-A 
condensed report of the results obtained by the three years' journey 
of MM. Potanin, Skassy, and Berezovsky, in China, Amdo plateau' 
of Tibet at the sources of the Hoangho, and East Qobi, has just 
appeared in the Rnssian lzvertia of the Geographical Society (iii. 
1887). Without repeating what has already been mentioned in 
his letters, M. Potanin gives in his paper a masterly sketch of the 
physical charaotaristics of the various regions explored by his ex- 
pedition. 

The mute followed was from Peking, across the Utai-shan 
mountains which border the Peking depression in the west, and 
where the well-known Utai Buddhist monasteries are situated, to 
the city of Kuku-khoto. Thence south, across the Ordos region, 
to Lan-tcheu, capital of the Han-su province, and to San-tchoon 
on the middle Honng-ho, where M. Potanin spent the winter of / 1884-85, while M. 8 k a s q  wintered at  the above city, and P. 
Berezovsky at  Hoi-siang, on the Sy-tchuan frontier of the Han-su 
province. Thence the expedition proceeded south-east to Min-tcheu 

) on the Tao-he, and to Sun-pan. Lun-an-fu was the utmost point 
reached towards the south, and the expedition returned to Lan-tcheu 

I to spend the second winter at  the Humbum monastery, close by 
Si-nin. The third summer was spent for the return journey, which 
mu made mG Knku-nor, across the mountains which separate the 
Tsaidam from the Mongolian plateau, and the cities of Han-tchen 
and Su-tchea. Then, taking a course due north, the expedition 
c r d  the Gobi, as also several ridges continuing the Ek-tag Altni 
in the eaet, and the Hanghai ridge, and reached the Orkhon River, 
whence it proceeded to Kiakhta and across Siberia to Russia. 

The Peking plain, covered with fertile loess, is separated by a 
series of three ridges built up of gneisses and limestones, from the 
plateau of the Ordos, watered by the middle Hoang-ho. Of Euro- 
peans, only M. Przewalski, the missionary Huc, and M. Potanin's 
expedition have visited the Ordos--a plateau about 3,300 feet high, 
covered with shifting sands, the best part of which is on their 
a te rn  border. Owing to the moistness brought by the numerous 
at-s which flow towards the Hoang-ho, the sands on the eastern 
border are not so lxd as those described further west by M. P r z e  

R 
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walski, and the barkhana are covered with bushes of Sllyaryh-, 
Artemisice, Hedysarum Zreai, and thickets of the Pug-ioniunt cor- 
nutum-a new shrub discovered by Preewalski ; sometimes dark 
growths of Thuja cover the barkkm. The hollows between the 
sandy hills are either covered with some bushes or occupied by the  
fields of the Mongols, who chiefly grow setah, buckwheat, and 
hemp. The wet depressions, covered by meadow-grasses and partly 
with Halophytes, and called tchaidatl~,  are enlivened by the herds 
and the mud huts of the half-nomadic Mongols. The sands are  
steadily moved by the winds from the south-west towards the 
north-east, and this constant motion explains why the Chinese e v e  
to the sanddesert the name of Sha-he, or " River of Sand." 

I n  the highlands which connect the Tibet mountains with thoso 
of Shn-si the expedition spent fifty days. Thick layers of loess 
cover there the horizontal layers of salebearing sandstones and 
conglomerates. The region is a high plateau deeply burrowed by 
the ca6ons of the rivers, which sometimes are 2,000 feet deep, and 
are cut both through the loese and the sandstones. The narrow 
calions are mostly waterless, while the broader mvines are waterel 
by rivers and therefore are the seat of many villages. There is 
little wind or rain, and the atmosphere is charged with dust. 

I n  Tibet the expedition crossed only the Amdo plateau, separa- 
ted from the Mongolian plateau by the Nan-shan ridge. For 400 
miles the expedition crossed there a region, the lowest parts of 
which rise above 7,000 and 8,000 feet. Even the Hang-ho at 
Guidni has an altitude of 7,600 feet, and the valley of the E-tsin 
a t  the Pabor-ta-ST monastery is 8,000 feet high ; the valleys of the 
Urnnvu and the Tumun-gnan are at altitudes of from more than 
9,000 to 10,000 feet. The highest parts of the plateau rise, how- 
ever, to 12,000 feet, and Lake Kuku-nor is spreading its waters at  
the height of Alpine peaks, i.e., 10,700 feet. Still higher grassy 
plateaus, where i t  never rains but often snows, and marshes spread 
over large areas, rise to the south of the lake. Only a few of the 
monn tain-ridges which inclose this plateau are snow-clad. It has 
a quite original flora, discovered by Qeneral Przewalski. Forests 
are few; as to the high meadows, they are inhabited by nomad 
Tangutes, and, on lower levels, by a mixed population of Chinese 
and settled Mongols described under the name of Daldas. 

The Alpine highlands watered by the northern tributaries of the 
Blue River, which separate the Amdo high plateau from the 
Chinese lowlands, are the most picturesque part of China. The 
routes which cannot follow the bottoms of the narrow and rocky 
valleys pass over the mountains, flights of s t e p  being cut in the 



rocks, or wooden balconies being built along the steep slopes of the 
rocky hills. Suspended bridges, swinging nndor the weight of a 
mule, cross streams which flow in a snooeasion of rapids and water- 
falls. The Chinese monsoons deposit all their moistness on the 
south-eastern slopes of the mountains ; thic* forests of conifers on 
higher levels and of deciduous trees lower down, clothe the moun- 
tain slopes. Maples, lime-trees, oaks, Helwingice and a number of 
shrubs and climbing plants are growing in impracticable thickets, 
while all crags are thickly covered with ferns, mosses, and orchids. 
Mollusks (Bulymud and H a )  cover the crags by thousands. And 
finally at the foot of the mountains the sub-tropical flora-palms, 
bamboos, banana-trees, and tea-trees-makes its appearanoe. 

The v i l l a p  and the towns-olean and well-watered-are strik- 
ingly picturesque, aa the houses (with windows, like our Europan 
dwellings) are built in the shape of amphitheatres on the slopes 
of the steep forest-clothed hills. In  some towns the roofs of the 
houses are the workshops and sitting-places of the inhabitants. 
The valley of the " Golden Lakes "-Kser-ntso-with its back- 
ground of snowy peaks is especially picturesque. 

As to the region crossed between the Amdo platoau and Kiakhh, 
it is sharply divided into two parts. The southern is a true desert, 
which stretches towards the north as far as the Khangai Mountains. 
The Nan-shan rises as an immense snow-clad wall on its southern . 
border; then comes a narrow strip of inhabited and cultivated 
land, which is followed by a gravelly desert, where only a few trees 
of Hdozylon Ammodendron, and bushes of Calligonum and Ephedra 
grow here and there, while the course of the E-tsin is marked by 
narrow strips of meadows covered with Elymue. The depression 
of the E-tsin, which flows into the Qashiun-nor, has an altitudo of 
only about 3,000 feet, and it is hordered in the north by the Tostu 
ridge, and three other parallel ridges, of which the northern is 
mow-clad. The valleys which separate these four ridges aro water- 
bss ; old rivor-beds, now dry, are seen on their bottoms, but even 
the Habzylon forests which formerly grew in their valleys are now 
disappearing, only decayed trees having boen seen by the expdi- 
tion. 

As to the plateau in the north of the Khangai Mountains, it is 
covered with rich meadows, while the slopes of the hills aro clothed 
with forests of larch ; the Biborian cedar-tree also makes its np- 
pearance. In the lower valleys the Mongols carry on some agri- 
culture. 

The above account is followed by an othnograyhical sketch of tho 
Odes-Mongols and tho Dddas. 
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The results obtained by the expedition are very impgrtant. B 
survey has been made of a stretch of no less than 4,400 miles. 
Lntitudes and longitudes have been determined at  sixty-nine places. 
Two hundred photographs, 700 specimens of mammals and birds, 
a bulky herbarium, and rich wllections of lizards, insects, mol- 
lusks, and rocks have beer1 brought in. M. Berezovsk~ still re- 
mains in the region he has become so fond of, and he wrote last 
February, from Hoi-siang, that his journeys about Si-ning and Tai- 
tchan have enriched his collection with 500 more specimens of 
birds, some of whioh are very interesting.-P. A. I(.-Natu~e. 

THE TRUE CAUSE OF THE BREAKS IN TEE NORTH-WESTERN RAIL- 
WAY.*-The annual floods, which have recently occurred, and since 
1884 in the neighbourhood of Umballa and JagSdhri, have generally 
been ascribed to the denudation of the outer ranges of hills of 
forest trees and under-growth. This would be sufficient to account 
for sudden floods over a limited area, hut is quite insufficient canse 
to explain the marked increase in the rainfall which has taken 
place. In 1884 a very heavy downpour occurred north of Umballa, 
causing destructive damage in Umballa Cantonment ; on two or 
three separate occasions long breaches have been made in the 
North-We3te1-n RaiIway on both sides of Umballa ; and in the pre- 
sent year heavier rain has been experienoed in the neighbourhood 
of Kasauli than hae been known for years. 

The true canse is to be found in the large increaae in irrigation 
which has taken place, south-west of the site of these floods (in 
the dietricts of Sirsa and Ferozepore, l a 0  to 150 miles,) since the 
opening of the Sirhind Canal. 

To explain fully the action which probably brings about this in- 
creased rainfall in the month of August particularly, i t  will be 
necessary to make use of figures : first, to get an idea of the amount 
of water evaporated in one day ; and, secondly, to obtain an a p  
proximate of the quantity of water whioh could be absorbed by dry 
air, such a8 would generally be found over a sandy desert, before 
condensation took place. 

Take any area 50 miles by 20 miles in the neighbourhood of 
Sirsa, and suppose that of this 1,000 square miles &th part is 
daily under irrigation ; then allowing i t h  of an inch for daily 
evaporation, we obtain the large quantity of one million cubic feet 
of water drawn up into the atmosphere daily. 

A cubic yard of dry air at  80' Fah. will absorb the same number 

By. J. E Hilton, M. Inet. CE., Executive Engineer, P. W. Department, Pllnjab. 







of grains of water. Allowing that the air already contains 50 per 
cent. of full saturation, a cubic yard will further absorb 40 grains 
Troy ; aAer allowing for decrease of absorption due to decrease in 
the temperature in the upper strata of air, a cubic mile will absorb 
not less than 350,000 cubic feet of water, and the atmosphere to 
one mile in height over 1,000 square miles is therefore capable of 
containing 850 millions of cubic feet of water. A sudden de- 
creased temperature of 10 degrees would precipitate 70 millions of 
cubic feet. I n  April, May and June the hottest belt of country in 
India is to the south of the district of Sirsa, extending across tho 
HBjputHna desert from Delhi to Bahawalpur. 

The hot air over this part rises and is replaced by a current of 
air on the south from the Indian Ocean, bringing with it the south- 
west monsoon ; and on the north by a current of air from the north 
and north-east, carrying with it the more highly vapourized atmos- 
phere which has generated over the Sirsa district. This vapour at  
this time of the year is dispersed, and only raises slightly the 
degree of moisture in the air over the desert. 

Towards the end of June, and beginning of July, a change takes 
place, the belt of greatest heat passes over Sirsa and extends from 
8aMrnnpur to Jhang and Montgomery, constant changes of the 
wind occur, caused by greater heat on the one side or the other. 
The million cubic feet of water which is daily evaporated over the 
irrigated district is wafted hither and thither east or west, and for 
some days may accumulate ; finally, the belt of greatest heat ad- 
vances to the north of Sirsa, and the wind follows it. 
Instead, however, of being drawn directly north, i t  deviates to 

the east, under the laws affecting currents of air passing from the 
south to the north, owing to the rotatory motion of the earth. 

The wind becomes a south-west wind, carrying with i t  the ac- 
cumulated moisture of several days ; passing over Patitila and 
Cmhlla, it meets with a colder air coming from the hills, and by 
the sudden decrease of temperature the vapour of water is precipi- 
tated in floods of rain. 

The same action probably takes place during a break in the rains. 
After a heavy fall of rain under the low hills, the belt of greatest 
heat is drawn back to the south of Sirsa, then gradually advances 
again to the north, and a repetition of the flood occurs. 

I t  may be argued from this, that the larger the break in the 
rains in the neighbourhood of Umballa and Lahore, and the greater 
the heat, the greater and more severe the flood of rain will be when 
it at last bursts.-Indian Engineering. 
3 k  10th Nmwnb, 1887. 
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THE FOREGETBY C O M ~ E L - T ~ ~ ~  Committee, appointed to consi- 
der the best mode of promoting forestry and arboriculture, mot 
on Wednesday last, under the presidency of Sir Edmnnd Lech- 
mere. 

The Rsv. John M'Lellan, Pltncipal of the Royal College of 
Agriculture, Cirencester, was examined with regard to the kind 
of practical instruction given there. They had 87 students at  tho 
college, and they were instructed in levelling, mechanics, chemis- 
try, botany, and general farming. They had ample opportunities 
for teaching forestry in the Forest of Dean. A school for forestry 
might be started in connection with the Royal Agricultural Col- 
lege, but if a National School of Forestry were established, i t  
would require £100,000. H e  believed that a much higher in- 
struction in forestry wonld be a commercial gain to the country. 
I n  Scotland, where forests had been planted, the value of the land 
had increased as much again as arable land. 

Lord Dncie, Chairman of the Royal Agricnltural College, was 
next examined, and said he was of opinion that all estate agents 
should study forestry. The students at  the Royal Agricultural 
College varied ; they had men who had been colonels in t he  
Army, commanders in the Navy, Indians, and foreigners. Men 
cpuld live as economically as they liked when at  the college. 

Mr. Elliott, of Ledbnry, Qloucestershire, thought the Forest of 
D a n  wonld be rn admirable place where experiments of forestry 
might be made. The development of forestry would undoubtsdly 
bo a national gain. 

Lord Bathurst said his park adjoined the Royal Agricultural 
College at  Cirencester, and he had woods extending over 2,500 
acres. He should be glad to give facilities for lcctures and illus- 
trations on forestry to be given in his park. H e  thonght thore 
was only one alternative on this question; they must either go 
in for a very large scheme or try and supplement the present sys- 
tem of instruction by enlarging the Royal Agricultural Collego. 
H e  did not, however, think that forestry shonld receive more s n p  
port from the State. 

Sir James Campbell, Manager of the Forest of Dean, said the 
forest contained 16,000 acres covered with wood. They trained 
their own men in the west of England for forestry purposes. H o  
thonght there should be a representative body for forestry, but he  
did not think the scope for forestry in this country was sufficient- 
ly large to require a national school, the education given a t  t he  
Royal Agricultural College in his opinion being quito sufficient. 
The witness gave the result of thc advantage of transplanting 
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trces, which several of the Committeo said was evidence of R most. 
valuable kind. 
Mr. Brittain, timber merchant, Wolverhampton, gave some in- 

formation as to the importation of foreign timber, and 
The Committee then adjourned.-Timber Trades Journal. 

~ Q H T  am> THE FORMATION OF F~owms.-Prof. Sachs gives do- 
bils of the experiments from which he has come to the conclusion 
that the ultra-violet and invisible rays of the solar spectrum aro 
qecially efficacious in the development of flowers. The experi- 
ments were all made upon the nasturtium (Trcupceoolurn ma+). 
If tho n y s  of the sun are made to paas through a solution of 
sdphate of quinine, the ultra-violet rays are entirely absorbed or 
transformed into rays of less refrangibility, which are visiblo and 
of a light blne colonr. I f  a plant is made to grow behind a screen 
of onlphate of quinine, the vegetative organs continue to be normally 
developed, but the flowers are entirely suppressed. Twenty-six 
planta thus grown produced between them only a single feeblo 
Rower, while twenty-six other plants grown under similar condi- 
tions, but behind a screen of pure water of the same thickness, 
produced fiw-six flowers. 

The learned Professor believe6 that extremely small quantities 
of one or more substances formed in the leaves cause the formation of 
matarials which are conveyed to the growing points to take the 
form of flowers. Acting like ferments, an extremely small quan- 
tity of these flower-forming principles may act upon large quanti- 
tie of plastic substances. I t  may be assumed, then, that there are 
three distinct regions of the solar spectmm, differing from each 
other in their physiological action: the yellow rays and those 
near them came the decomposition of carbon dioxide, and are 
active in assimilation ; the visible violet and the blne rays are the 
agenta in movements of irritation ; and the ultra-violet rays are 
thoee which produce in the green leaves the snbstances by means 
of which the flowers are developed.-L3ckdiJic Americun. 

Fo~esrs  aa P B ~ T E ~ ~ ~ O N  a a m T  FLOODS.-3Y.w "Englishman" 
asks :-'4 Are forests on the slopes of hills in India any protection 
against the flooding of rivers ? " and then goes on to say :-LL I t  
has hitherto been commonly believed that they were, and the 
aboence of timber in many places hae been greatly deplored. But 
Mr. H. Q. Turner, the Agent to the Governor-Qeneral in Vim- 
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gaptam, hns come forward to  deny the truth of this accepted the- 
ory, so far at least as many parts of the Madras Presidency a re  
concerned. I n  the many jungles on the hills which Mr. Turner 
has visited, he has never seen a single spring of useful dimensions 
issuing in the hot weather from the hill-sides in Southern India. 
Rivers in that Presidency almost invariably have their origin on 
plateaux and in sloping valleys, and are formed by the gradual 
off-flow of the rainfall of the country. All we can say is that, 
while this may be true of Madras, i t  is equally true of the hills in 
some part0 of Northern India that the water rushes down the hiil- I 
sides very much as if they were corrugated-iron roofs. Torrents 
and floods are thus formed, and to the hills we must :oak for the 
secret of tbe disasters by which communications are annually cut  
off, and the Government of India a t  Simla is left suspended in the 
predicament of Mahomed's coffin. biadras, it seems, is more for- 
tunate." 

ANALYSIS OF FOREST PRODUCTS.-T~~ following extract from the 
report of R. Romanis, Esq., D. Sc., Chemical Examiner, Burma, 
is of interest to foresters :- 

"The most interesting of these was the wood of Artocarpue intcgri- 
folio, which yields a faet yellow dye much used by the natives. I t  may 
be extracted by boiling the wood with wabr, bnt more conveniently with 
alcohol. As thw prepared it  is a resin resembling the colonring-matter 
of turmeric- 

Compoa'tion-- 
Carbon, ... ... ... ... ... 61-61 ... Hydrogen, ... ... ... ... 6.67 ... Oxygen, ,.. ... ... ... 31-60 - 

Totsl, ... 1mQO - 
The leaf of the teak tree when crushed yields a red dye wbich dis- 

solves in alkalies, forming a blue or violet solution. I t  is a mixture of 
two or more subahnces. The coiour is principally due to a crimson 
body which may be eeparabd from the others by ether, which diaeolves 
it. I t  forms ineoluble compounds with lead and baryta. 

"The nim tree, need se a febrifuge in India, yielde a resin which ap- 
pears to be the active principle. The examination of it is not finished. 

" Organic Analyses-These were various prodncta from teak examined 
at the instance of the Forest Department. - There is a dye resembling 
litmus extracted from the leaves, while two or three may be prepared 
from the resin which contains a qninone hitherto unknown from which 
they are derived. This sabstance also i s  found in teak-tar. The quan- 
tity vrrriee with the age of the tree, being greatest iu old trees." 



ERRATA ET ADDENDA. 

" N0fe8 on a Tour in the Forcats of the Austrian Salrkammcrgut " 
in December No., Pol. XIII. 

Map, for Sarelain,' read ' Serstein.' 
Page 556, line 13 from bottom, and in map, for 'Qosan,' read 

Gosau.' 

,, 556, line 9 from bottom, for ' Enus,' read Enno.' 
,, 557, ,, 16, and in map, for ' Gosanmiihle,' rend ' Qosaomiible! 
,, 559, ,, 32, for thin,' rend ' their.' 
,, 561, ,, 7, aflm 'not,' add ', not.' 
,, ,, ,, 22,  jor officers,' read officer! 
,, ,, ,, 34, j ~ r  was,' read ' has been.' 
,, 565, ,, 11, aj2cr ' may,' add 'not.' 
,, ,, ,, 19, befvra ' forest,' add ' our.' 





THE 

INDIAN FORESTER. 
Vol. XIV. ] March, 1888. [No. 3. 

T H E  ROAD TO PANG1 (CHAMBA). 

FROM Chamba to Kilar in Pangi thero are seven marchos as 
follows :- 

Elevation. 
Mlsmnd, 4,000 feet, 124 miles, road very steep and bad in parta. 
Kdel, 4,000 ,, 9 ,, mostly qasy, but parts steep. 
T~M,  6,000 ,, 12 ,, 1 ,  9 ,  

Alwae, 7,000 ,, 12 ,, 1, 

Salrnndi, 11,000 ,, 11 ,, steep iu parts cross Sach Paas 
Donai, 10,000 ,, 7 ,, 9 ,  ,, 14,328 feet. 
mar, 

1 " 
8,400 ,, 10 ,, eteep bnt good road. 

An alternative for the two first is Tundu (5,000 feet), 1 2  miles ; 
Cbnnan (forest house 6,500 feet), 12 miles ; Killel, 6 miles. 

The regular road from Chamba to Pangi iu, as stated above, wid 
k r n d  to Kalel, but this has many drawbacks ; in the first place 
rhe road is badly laid out, violating all scientific principles, parts 
of it being so steep that to call i t  a "bridle road" is a mere 
mockery. The easiest way to ascend these parta is to get off 
one'e pony and drive him ahead or l e d  him. Again, after going 
up a miserable road, too steep to ride, one finds one has imme- 
diately to descend just as bad a piece. This sort of thing is, 
to a weil regulated mind, simply maddening, and on arriving a t  
amp one finds, aa stated by Andrew Wilson in his "Abode of 
Snow," that " feelings of exasperation are in tbe ascendant." 
The Chamba State is not remarkable for good roads anywhere 
(except in the Barmaur valley), but there are places on this " Main 
M3d to Pangi" that could not be surpassed for vileness in any 
mutry, and yet there have been European officers as Superin- 
tendents for many years. Those who have not constrncted roads 
are 3pt to .imagine that they cost too much to be thought of, yet 

0 
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rm excellent road could be made through this line of country for 
about Rs. 200 to Rs. 300 per mile. Another drawback in tho 
Masrnnd route is, that it is on the south side of the range, and is 
thus exposed to the full rays of the sun. A much pleasanter road 
is that up the Sao valley aid Tundu as far as Kalel, at which place 
the main road is again joined, onwards it is not so bad. The first 
march up the Sao valley is abont 12  miles to a place called Tnndn, 
rideable for abont 7 miles, a t  a walk, then merely a footpath ; this 
route has one great advantage, that of being on the northern side 
of a range, so that starting at about 4 p.m. in summer, one can 
travel in shade nearly the whole of tbe fir& march, and next day 
by starting early, be up at a high elevation before the sun appears. 

The Raja is making a grand road up thir, valley to his Sao 
'' Kothi," which will join the old Hd-Chlmjn road, and this will, 
when completed, probably become the " main road " as far as Kalel. 
Beyond Tnndn the Forest Depsrtmmt are making s good bridle - path, which will in time nearly join on to the new Sao road, leaving 
a connecting link to be improved. From Tundu onwards the 
road gradually ascends at  an easy gradient to the top of the Rmd- 
har range, and then as easily descends through the Cbatri-Sikri 
forests to Kalel, a distance of 16 to 18 miles. At present this new 
mad has only reached ko about a mile above Tundu, bat will be 
extended next year. It is a good road about 6 feet wide, and, 
including walling where neuessary, stone causeways at nallas and 
a little blasting, hae as yet cost only Rs. 150 per mile for 8 miles. 
It passes over the range at abont 9,000 feet elevation, and conti- 
nues on through the Chatri-Sikri forests to the village of Chunan ; 
it m the main road here, of a system that will in time traverse the 
whole forest, being joined a t  various pointa by footpaths Z feet to 
8 feet wide, costing Rs. 30 to Rs. 60 per mile. The descent from 
the Pass is through glorions forest soenery to the village, on the 
boundary of the forest. Just above the village on an open spur, 
but sheltered by a grove of grand oak trees, stands the foreek 
home. This was built in 1886, and is a neat little house con- 
etrnctad entirely of deodar timber, containing one central room 
and two smaller ones, verandahs, $c. 

It is a comfortable olean little place, and cost Es. 540 exclusive of 
the value of the timber. This style of house is preferable to the 
old one of kncha walled houses that used to be built, and experi- 
ence has shown that h e  wooden homes last fifteen years or more 
with very little repairing being reqnired. 

The h o w  was a necessity, became there will be much work in 
this vhlley. The three forests of Chatri, Sikri and Rupani, which 



adjoin here, contain in all over 2,500 acres, a very large blwk for 
the Chamba State. Besides the destructive part of forestry, oiz., 
felling, a great deal of regeneration work of all kinds is being done 
here. There are seven nurseries well stocked with deodar planta 
for future planting. A great deal has also been done in the 
way of cutting out and girdling inferior speciea in the vicinity of 
M a r s  ; portions have been closed to grazing with excellent resulta, 
and many places have been terraced under seed-bearing deodars, 
these have been moat sucoessfnl ; in many instance8 the terrama 
have the appearance of well stocked nursery beda. Where the in- 
ferior species have been cut, are to be seen hundreds of deodar 
sesdiings, and though many die the firat year, still s d c i e n t  survive 
to &k the area. Among the inferior species the " killar " (Pa* 
rocio Jaoqartmohnu) gives the greatast trouble, aa each tree, as it 
were, is composed of perhapa twenty or more stems, all of which 
have to be cut, besides which, it coppices very freely. Planting of 
deodars h.a also commenced in Chatxi forest, and will go on rego- 
Lrly now. 

These foresta have besn recently worked for sleepers, but still 
contain some 3,000 first class deodars, which will be felled ten 
years hen= The distance from the sleeper worb to the river 
&d (a tributary of the Ravi) varies from 5 to 8 miles. The 
sleepem are partly dragged and partly carried by Kashmiris, who 
come from the Pdnch country, and are a fine athletic race ; they 
come over yearly to the work, to the nnmber of 200 or more. In  
the steep parts of the forest tbey drag the sleepers over a path 
made for the purpose ; slabs are laid on the path, and the sleepers 
dragged on these by means of an iron peg driven into the end of 
the sleeper, a second sleeper is joined on, and in this way two are 
Cten down at the same time. When the more level part of the 
r o d  is reuched the friction becomes too great, and the sleepers are 
carried on the men's shoulders, this will show what a strong set 
tbeae Plinchis are, for these " green " sleepers containing abont 4 
cubic feet each, must weigh abont 160 pounds. The whole lead 
is divided into daks of some 2 miles each, and one man takes per- 
haps six sleepers a day. Just above the river there is a very steep 
bed,  some hundreds of feet high, thia was a great obstacle. I t  waa 
overcome by means of a sleeper shoot 2,300 feet in length, which 
zigzags down the face of the cliff. This shoot is formed of rejected 
sleepers placed on edge on either side, the bed being made of s lab  
nailed on croes pieces, and is sufficiently steep to take the sleepers 
down of their own accord ; it works excellently. At each turn in 
tbe zigzag, and there me seven in the whole distance, there is a 



aoft bed of earth and branches into which the sleeper falls ; a man 
is also stationed at each turn, who quickly shnnh the sleeper round 
into the next turn and off it goes. The last portion of the shoot 
for about 50 feet is nearly level so as to lessen the speed, but is 
kept watered to preserve an even mn, and the river bed at  the 
place where the sleepers finally drop into the water, has been d e e p  
ened and freed from large stones to prevent damage. The sleep 
ers take four minutes to go the whole distance, ending up with a 
graceful '' header " into the river at  the bottom of the shoot. For- 
merly they used to be simply thrown over the cliff, and of course 
20 to 40 per cent. were broken in the process ; now, perhaps, one in 
a hundred is damaged by being jerked out of the shoot. The 
highest rate paid is Re. 1-1 per sleeper for the greatest distance, and 
includes felling, logging, sawing, carriage (with cost of making 
paths in the forest) and launching ; the cost of conveyance to the 
sale dep6t at Lahore is 2+ annas, and as they sell for from Rs. 
2-12 to Rs. 3-4 each, a handsome profit is made at present. The 
Phnchis who do all the carriage are the only people who will un- 
dertake it, the Chambese are too lazy, weak and well off to attempt 
i t  except here and there. Each Phnchi makes between Rs. 50 and 
Rs. 100 clear profit during the season to take back to his home. I 
asked if they were not becoming very rich, but was told that thero 
was "ba rn  zulm " in  their own country ; they have to pay Rs. 3 
yearly for each buffalo grazed, and one anna for each sheep or goat, 
against 13 annas and one pie respectively in Chamba territory. 
They say they prefer to work for us, though it is eleven marches to 
come, because in Badrawar (Kashmir) they are paid partly in grain, 
of which they do not approve. The sawing of the sleepers is, how- 
ever, done partly by Chamba villagers and partly by men imported 
from Amritsar. The latter do the best work, but are more expen- 
sive, and if the Chamba men would only work regularly, I should 
employ them only ; but as I have said they are too well off. After 
working for a week it becomes necessary for them to go home for 
a marriage or a " mela," and thus they are not to be depended on. 
The number of local Rawyers is, however, yearly increasing, as 
they find the work pays very well, and their sawing is improving, 
so that in time i t  is hoped we shall be independent of outsiders, 
who are apt to make a flitting with their advances to the grief of 
the contractor. In  another way our works have an excellent re- 
sult, and that is, the villagers can now saw up trees given for build- 
ing instead of as heretofore, hacking them with axes ; in this way 
there is great economy of timber to the benefit of the forests. An- 
other point in favor of local men is that they do every part of the 



work themselves ; fell the tree, cut the logs, and erect them for 
sawing ; the Amritsar men can only saw, all the rest has to be 
done for them by others. Still, at present their work is better, 
and they do  more, as they are too far away to want leave to their 
homes at  any time in the season. 

There is shooting to be had on the Sao valley route, black bear, 
" gnral " on the steep grassy slopes, serau CL janghl " in Chamba) 
in the dark sheltered forests ; in the higher elevations there are 
many " m o d  " and argns (" nil " and '' phulgar "), and of course 
"kokla~" and "kalij " (" kokrola" and "kolsa ") pheasants lower 
down. There are also woodcock to be found now and then, but 
very few ; these are driven down to Chaniha when there is a heavy 
fall of snow, and in 1882 no le9s than 68 of them wero shot in and 
around the town in one or two days. The ferns aro the ordinary 
mid level ones, the rarer boing Polypodit~m mernbranaceum, No- 
thoha  celJea, Aspidiuna Thomsoni and an ii.splenitctn (ritl~y&uln), 
which I have only just found. I am told this is A. mncrocn.lpu9n 
var. Atkinami, but am doubtful, as i t  is not at all like the specimen 
I have from Darjeeling, where i t  is very common. As yet I have 
only seen i t  in this one placo, growing on a steep cliff almost out 
of reach, a t  a spring strongly impregnated with iron. I t  is cu- 
rious how local soma of the ferns are in Chamba, thus, I have only 
found Arcplenium pekinense on one rock near Chamba, Pt& 
Wallichiana at one spot in Mnjaur forest, Polypodium Stewartii 
on one rock above Alwas, P .  (drynaria) riz'ale on a single tree up 
tbe Sao valley, Cha'luntlm Szovitzii, a single plant only, near Sach 
in Pangi, and yet I have been several years here, and have always 
kept a good look out as I walk along. 

From the forest house at  Chatri down to Kalel, there are two 
roads or  paths, both made by the Forest Department ; by one, which 
runs through the Sikri forest, it is about 7 miles ; by the other 
blow the Rupani forest a mile or so less. This latter is much 
steeper, and not as good as the other ; both pass through a very 
pretty country. A curious accident happened on the Sikri r o d  
last year, where i t  descends a steep hill by zigzags. There was a 
great mass of snow lying on the hill-side, and while two villagers 
were goicg down over it, the whole mass slipped down and buricd 
them at  the bottom of the hill ; one man managed to extricate 
himself, but the other was so deeply covered up that he could not 
be got oat for several days, and was of course dead. I t  happened 
in March, when the snow was melting and liable to slip at  any mo- 
ment, so the men should have known better than to expose them- 
wlves to the danger. By the way, Mr. Editor, can you or any of 



your readers give me an authority for the word "lavine," mean- 
ing a snow-slip like the above? Some one gave me the word with 
that signification, but I have never met ' l  any other buddie," aa 
Dr. Stewart used to say, who had ever heard the word, nor oan 
I find it in any dictionary. At Kalel there are two encamping 

one the pubIia one down by the stream in a very hot 
confined valley ; the other half a mile higher up on an open spnr 
called Gutkar, here a forest house haa just been built, which will 
be very useful to Forest officers and travellers. The only d r a w h k  
is the distanae from which water has to be brought, but is corn- 
  en sated by the cool situation compared with Kalel. I n  a former 
contribation was mentioned the Chamba sandal (" chapli "), and I 
waa rather disposed to decry it as a form of foot-gear, but sub- 
sequent experience has led me to form a better opinion of it, and I 
now use nothing else in dry weather. They are more comfortable 
than boots, which are apt to produce blisters on a hot march with 
mnch up and down hill walking. The local "Watts" too has 
improved in the manufacture, the sole is now made of good stout 
buffalo lenther, and if the " stockings" are sewn with leather in- 
stead of thread, they last a very respectable time, .and at Rs. 2-4 
each in these days of a debased coinage, are mnch cheaper than 
English boots. It is quite astonishing what a number of people 
have taken to them, they now go to such places as Cawnpore, 
Ajmere, and lastly Upper Burma. I n  this respect the country shoe- 
maker can beat the English one, for I tried the experiment of get- 
ting a pair made by a London bootmaker, and not only did they 
not Isst half the time, but the cost was about eight times that of the 
Chambrr chaplis. While on the subject of gear might be mention- 
ed a form of nether garment, which I have found to surpass all 
others for hill ; i t  is something like that worn by native 
infantry regiments, and consists of knickerbockers with gaiters 

While wearing this one has all the freedom at the knees 
which kickerbockers give, without the heat produced by long 
stockings and the extra gain that nothing can get into the boots 
while waking. A buckle below the knee prevents slipping down, 
and if of khaki drill, it is the best form of trouser for hill 
walking in the summer. The great thing is the freedom at the 
knees, and those who have done lnuch steep walking will u n d e ~  
shnd this. The.hill people do, for they wear a garment which 
is exceedingly free, not to say baggy, at the knees. 

But, to resunle (a phrase considerably shorter than the hackney- 
od French equivalent) tho next march is from Kalel to Tisa, 12 
mil- or so. The first part for some miles is an admirable road, 
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dentifieally laid out by a European years ago, and contrasts most 
favorably with the ancient r o d  made, I believe, to my sorrow be it 
said, by the Forest Department. The present road ascends at an 
m y  slope from the Kalel nala, and then proceeds on a level, with 
h p  cliffs above and below for mveral miles, and then descends 
gently to the Tikri nab. A friend ((3. W. B.) had a strange ex- 
perience on this part of the r o d  in 1884. I must premise that ho 

p t  shikari, and the height of his ambition for years p u t  had 
been to shoot a leopard, and he. had never succeeded. He was 
mkrning to Chamba from Tisa, and had with him two fox terriers, 
the remnants of a pack which had gradually disappeared by natural 
md accidental deaths ; ae there was apparently no chance of game 
betwmn the Tikri nals and Kalel, he had left his d e  some dis- 
tance behind, end waa jogging along with the dogs in front of him. 
Suddenly a huge leopard sprang out of some scrub above tho 
rod ,  caught up one of the dogs and ran down into the bushes 
below ; B. shouted and did all he could to make the leopard drop 
tbe dog but withont avail ; the other dog barked and finally 
rm after the leopard into the jungle, and B. conld hear ita bark 
getting fainter and fainter, and conld make out that it was evi- 
dently steadily following the leopard. He and a peon went down 
and ehonted and threw stones without effect ; finally he heard a 
aharp yelp and then silence, and he never saw his dog again. 
Thus in a few moments he had missed bagging a leopard, never 
baring had such a splendid chance, and had also lost the last of 
his dogs I The second dog must have followed out of sheer affec- 
tion for the one taken by the leopard, as the two were very fond 
done another. B.'s feeling8 may be " better imagined than des- 
cribed." At about 2 miles from Kale1 the road passes under a 
great precipioe, where I had a narrow escape some years ago, one 
niny day, a huge stone falling on the road, breaking it away so 
a to be almoet impassable, within 50 feet of me ; luckily I was 
railing, having j u t  dismounted, but my pony very nearly went 
over the khud from fright. Aftar crossing the Tikri nala the 
road ascends towards Tisa, finally crossing the Bagota nala over 
the remarkable chasm before described (Chamba trip), 20 feet 
wide and 160 feet deep. On the whole this is a nice march, and 
cnn be done within five hours going at an easy pace. The only 
notable fern to be faund on the road is Gym. vestita, rare in 
Chamh, which grows on some dry rocks above the road. At Tisa 
C m  f*agrane ia very common, growing out of the walls 
supporting the edges of cultivation. Tisa is a very uninterest- 
jng PI-, a large village for Chamba, with a " kothi " built on a 



barren hill-side and very hot in snmmer, though at  an elevation 
of about 6,000 feet. Sand flies aro particularly bad in summer. 
There is a forest houso here, a fairly comfortable one, much a p  
preciated by travellers who have been long in tents. A hospital 
has lately been built by the l h j a  of Chamba, which will be of 
great service to the surrounding villages, as this is the most po- 
pulous district in Chamba. 

The next march from Tisa to Alwas is 12 miles, and a fairly 
easy stage. The road firbt ascends a steep ridge behind Tisa, by 
hot and dusty zigzags, but shortly after runs nearly lcvcl, and 
passes through the small (deodar) forest of Dauri, which offords 

shade and some pheasant shooting. The upper part of 
the forest, which was once a grass blank, was closed to grazing, 
and partly planted with deodar, and natural reproduction having 
also sncceeded, i t  is now a dense thicket of nearly pure deodar, 
almost impenetrable in places, and a favorite resort of black hears 
when the millet crops are ripe in the adjoining fields. Onwards 
the road runs almost level for about 4 miles, till i t  rapidly descends 
into the Baira nala. The left bank of this stream is shady and 
moist, covered with a dense growth of nettles in the lower parts, 
(U. dioica and urens 13) which supply nearly the whole district with 
fibre for rope-making, and are also used as n vegetable. Their 
medicinal properties do not appear to be generally known, nor 
does the yellow dyo yielded by the roots when boiled with alum 
appear to be used in Chamba. Beyond the Baira nala the road 
mounts up a stecp grassy ridge to nvoid precipitous ground along 
the Alwas stream, which flows through a decp chasm some hun- 
dreds of feet below, and passing at  a fairly levol gradient through 
the village of Sarwas, gradually descends through a shady bit of 
broad-leaved forest of walnut, maple, &c., to the water's edge. A 
nice Iittle wooden bridge spans the stream at  Trail, and the level 
space on the bank of the stream makes a pretty and convenient 
place for breakfast if an early start has been made from Tisa. 
The four miles of road from Trail to Alwas are capable of much 
improvement ; from the bridge tho road rises by steep zigzags to 
the village of Kokm, and then goes slight!y downhill to Salog, 
while i t  might easily have been taken nearly level onwards, and 
thus avoided several unnecessary ascents and descents towards 
Alwas. A grove of fine deodars surrounding the temple of the 
Nil deo above the road is a prominent feature of the scenery be- 
yond Salog. This god is the local clerk of the weather, and is 
propitkted by being bathed in milk and besmeared with ghi:  a 
slight fall of snow or even rain elicits a cry of " Ai Maharaj " 



from the coolies who are passing. Alwas is a pretty camping 
wund on a gentle slope above the junction of two streams, the 
Sarnnda and JVang, and surrounded by firs and oaks. An even- 
ing stroll into the forest with dog and gun is generally repaid, as 
lioklas and m o n a  are numerous. Black and brown bears are also 
to be got i n  the Sarnnda nala, and the local shikari, Binoo, lives 
close to the encamping ground, and is always ready to show their 
haunts. 

From Alwas the next march to Salrundi is a fairly easy one. 
Salmdi is  merely a camping ground, known as " halitis" in 
these regions. I f  pressed for time the traveller would not halt 
here, still a halt is well repaid, for the scenery is grand, and there 
is a charm in being up in this region of mighty mountains covered 
with eternal snow. The road rises steeply froin Alwas, passing 
at first through mixed forest, then through a belt of pines, and 
finally emerging into the treeless upper region, which during tlie 
summer is a beautiful sight, the grassy slopes being carpeted with 
flowers of every hue. Midway there is a large nala, called the 
Bhnbpur nadi, and in this are to be found several good ferns- 
Crypkpamme trip, Pellea gracilia, .hTephrodium Barbigerunl, 
Bnrnoknum and odontolma, Aspidium Prescottianum var. Ba- 
knknu, and on a rock a t  the side of the road Polypodium Stewartii, 
also some varieties of Asyleniu~n (Ath.)&ix fmina ,  such as attenu- 
ata, &igera and retusa. Above and below this nala are a nnm- 
her of open spaces, known as " gbts," which are good places for 
the brown or snow bear, in April and September, and of course 
hereabouts, in the forests there are many montil and argus pheos- 
ants and snow partridges and pheasants. Salrundi lies a t  an eleva- 
tion of abont 11,000 feet, the Sach Pass being 14,328 feet. There 
ij a hut under a mighty rock, but as it is used by shepherds, no 
civilized being can stay in i t  owing to the vermin which infest it. 
The Sach Pass is the easiest in Chamba, a pony can be ridden 
nearly the whole way to the top when the snow has melted in 
August. Perhaps the best time to cross is in June, when the 
enow is hard, and extends for some miles below the Pass on either 
side. From Salrundi to the Pass there is no road to speak of, as 
the mow obliterates it every year, but there is no difficulty in 
getting to the Pass except that on the last few hundred feet steps 
have to be cut in the hard snow. Towards Dalhousie there is a 
grand view of mountain and valley, but on the Pangi side there 
ia nothing to be seen, as the valley is a very narrow and winding 
one. The Sach Pass can be crossed up to abont the 15th Novem- 
ber. The descent to I.onai i~ steep, in May and June the road 
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lies over hard snow all the way, but in August the snow does not 
extend so far, and the path is a very hot and dusty one. The rare 
ferns on this road are Adiantum pedatuln, Asplenium fonianum, 
Polypodium dryopteris and Pellea gracilia, the last having a very 
pretty delicate frond. Donai is a wretched place to camp at, 
being situated at the junction of two nalas, down which a very 
cold wind blows ; attempts have been made to build a forest house 
here, but the avalanches have been too much for it, and nothing 
now remains but a few pieces of stone walling. The final stage 
into Kilar is about 10 miles long, and is an interesting march, as the 
road passes through some wonderful scenery. From Donai it 
gradually descends to a bridge which spans the main nala ; after 
crossing this there is a stoep ascent with several turns up into the 
Kalatope forest. The cliffs at this place riae to a very great 
height ; standing on the centre of the bridge and looking up they 
actually appear to overhang, and as the bridge is perhaps 200 feet 
above the water, the cliffs cannot be much under 1,000 feet from 
top to bottom. This is a really sheer drop, not merely a prepipitous 
slope ; one often hears of so-called perpendicular cliffs of 2,000 
feet and over, but i t  is difficuli to conceive such a thing, and  
if they could be measured, it is probable they would be found 
to be much less. This part of the valley is exceedingly rugged 
and steep, everywhere stupendous cliffs and very steep hill-sides 
with little but grass on them. Along these cliffs are to be seen 
many " kart " or " tahr," and' it is perfectly wonderful how they 
can dash along at  the pace they do. Brown bears are also to be 
found in this valley, both in spring and autumn. Between D o n ~ i  
and KiUr there are not many ferns worth taking, except those men- 
tioned above, and Ap?mium septentrionale. After passing through 
the K4lat6p forest, where the road is steep, first up and then 
down, the KilOr bridge is reached. This spans the Chenab river 
(here known as the Chandra Bhaga). This bridge is the usual 
" sangla " of these hills, being built of wood ; the beams are sup- 
ported by struts on either side, and it has a ~ lanked footway and 
hand rail. The span is nearly 200 feet, and the bridge is 120 feet 
above the water. These structures last very well for 10 to 15 
years, but after that they become dangerous, the centre beams 
having sagged to such an extent that they have to be taken u p  
and reversed. Before British officers came to Pangi the river 
was crossed by a " jhula" or twig bridge. A word of explana- 
tion as to the construction of these may not be uninteresting to 
such as have not seen them. I n  Pangi they are generally made 
of birch, cotoneaster and Parrotia (L' killar "). They do not last 



more than one year, and moreover require to be repaired after 
every four months. For a span of 200 feet or so the cost is 
Rs. 10 only, and the work of construction occupies fifteen men 
for s seek. There are two methods of construction, one in which 
the guy ropes pass through holes in posts, and In the other they 
are taken over horizontal beams or logs about 2 feet above that 
on which the foot-rope rests. Three large ropes or guys are used, 
one in the centre, which forms the footway, and one on each side 
some feet above the first. These guys are connected by stays 
along their entire length, forming a sort of netting, which is not 
however sufficient to prevent a man falling through. Tho guys 
are made of green twigs plaited together in fours, forming a slend- 
er strand, and six of these are twisted together into a large rope, 
too large to be tightly grasped, so that one has not much hold on 
them in crossing ; the foot-rope consists of five strands only. 
The twigs are gently heated to render them sufficiently pliant 
to be plaited properly together. One man puts the twigs together, 
another heats them, a third does -the plaiting, and a fourth keeps 
it tight by means of wooden' pins, at the same time stretching 
the rope as i t  is made. The large ropes are completed on the 
river bank, and then the work of getting them across begins. 
Men have to get to the other side of the river, and to do this they 
have often to walk miles up the river bank over most precipitous 
ground till they get to a crossing place. I t  iy quite impossible to 
cross such a river as the Chandra Bhaga, through the water, not 
only does it rush along at a great pace, but the water is icy cold. 
Having reached the opposite side, endeavours are made to throw 
over a line to which the rope is attached. This is sonletimes done 
by firing a bullet, to which a thin string is attached, but where 
no gun is available they have to throw, from both banks simulta- 
neously, lines to which woodon grapnels are fixed and try to hook 
on in the water ; having done this they proceed to haul the large 
rope across, and this has to be managed with great caution, only 
a short length being paid out at  a tfme ; if i t  were to fall into 
the water they could never haul it through the swiftly running 
river. Once landed, the guys are made fast separately round the 
nearest trees or large stone and securely fastened. The three 
ropes are then connected together with stays, and the bridge is 
hished. The whole structure has an airy, unsubstantial appear- 
ance, and crossing it is by no means an easy task ; the footway 
is merely the large rope with no sort of staging of any kind, in 
fact the process is slack-rope walking of a very nervous kind, 
especially as there is a rushing flood 80 to 120 feet below. To 



add to one's nervousness, the " jhula " has an unpleasant habit of 
swaying both up and down and sideways while being crossed, 
so that a very steady head is necessary to go across, and very 
pliant foot-gear, no one could do i t  in ordinary boots. From the 
bridge, the road is steep till it reaches a level with Kilir, this can 
be ridden, but most people would prefer to walk, as there is a very 
nasty drop towards the river. 

Kilir is the capital of Pangi, to dignify i t  with a grand name, 
for it is merely a village, with the Raja's " kothi" and the forest 
house. The latter is a curious old patchwork structure, part being 
like a native house and part in English style. I t  is surrounded 
by very tall poplars, and has an excellent vegetable and fruit 
garden, especially one English apple tree, which now produces some 
hundreds of magnificent fruit. Hops were introduced into Pangi 
in 1880 and thrive very well, they are grown mostly in the Raja's 
land adjoining the kothi, but apparently the villagers find it is a 
remunerative crop, for they have taken to its cultivation in one or 
two placa~ in the valley. The staple crops are barley. wheat and 
millet, &c. Indian corn is not gown,  the snow fall interferes 
with its cultivation, and the bears do too much damage. Potatoes 
were introduced by English officers years ago, and are grown in 
many villages. The country immediately around KilBr is very 
bare and ugly, the only noticeable feature, close at  hand, being a 
pretty grove of deodars. The view up the Chandra Bhaga is very 
grand, mighty snow-clad peaks in the distance, and in the fore- 
ground masses of dark stupendous cliffs. At  the back of KiUr is 
a high barren peak, where marmots are to be found ; they afford 
a very good hour's sport with a rook rifle, and their skins are well 
worth the trouble of the climb. 

Owing to the forests having been overworked in the dim past, 
there are very few mature deodar trees now left, and the future 

- fellings will be limited to a few hundred once in every five years. 
Although there are not many trees fit for immediate cutting, still 
in thirty years or so the number will be very large, as the growing 
stock is in very good condition. The natural reproduction of deo- 
dar is excellent, since the Forest Department stopped the fires 
that used to be yearly lighted without any restriction. Some 
plantations have been made, but the valley is unsuited to artificial 
measures owing to the scanty rainfall, and the efforts made have 
resulted in failure, partly from this cause, but mainly from the un- 
suitability of the localities where the experiments were made, thus, 
in one place much time and money were expended on endeavour- 
ing to plant up a piece of old river bed, the soil consisting princi- 
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pally of sand and boulders. Owing to the cessation of regular 
working, no forest officer now lives at Kilbr, nor is i t  likely there 
will be one there for many years to come, whatever works have to 
be carried out will probably be under the charge of a subordinate, 
supervised by the Chamba officer. The climate of KilBr (8,411 feet) 
is cery mild in the summer, rarely rising above 80 degrees ; the 
rainfall is slight, not exceeding 30 inches, so that if the place were 
only more accessible to invalids, it would be well suited to them ; 
many travellers have likened the summer to that of England with 
the same softness in the air. Pangi nsed to be a regular hunting 
p u n d  for ibex, and many English sportsmen came over in the 
spring, but the well-known places have been too mnch shot over, 
especially the once famous Tuan nala, and it is doubtful if an ibex 
with horns mnch over 34 inches could now be found. The Raja of 
Chamh has wisely closed this nala, for the present. There are 
however, many black and brown bears all over the valley, and as 
Pangi is easily accessible to sportsmen, more so than Kashmir, 
vbitors usually find that even short leave of two month8 can be 
very enjoyably spent in tramping over hill and dale. 

J. C. McD. 

CHARCOAL FOR GUNPOWDER. 

E X Q U I R ~ S  have lately been made as to the possibility of making 
charcoal for gunpowder from Indian species of Comue--dogwood. 

There are three species fairly common in the outer hills of the 
Himalayas, namely, C. macrophylla, C. capdata and C. oblonga, but 
the cost of transport to the plains would be great. I t  would be 
an advantage if a good substitute for dogwood could be found in 
abundance in more accessible regions in India, and the subject is 
one well worthy of m exhaustive enquiry. 

The following plants are at  present in extensive me for gunpow- 
der charcoal in India. 

The common shrnb Justitia AdAatoda, which is called baheker in 
the Punjab and bansuti in the North-West Provinces, is used for 
gunpowder charcoal in the Punjab. 

Also the lower part of the stem or the root of Galotropia gigantea, 
a desert plant, is nsed to our knowledge in the Punjab. Colonel 
Dmy, in his Uaeful Plants of India, in 1873, also says, page 101, 
that the root is used in the manufacture of gunpowder charcoal. 

Xext, it is said that the stalks of the cotton plant (Goseypium 
LrtaCeum) are also in use. 
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Lastly, we are told that the Madras Government Gunpowder Fac- 
tory make use of the stalks of dB1 (Cajanus indicus), (kandi papu 
in Telugu and arhar dB1 in Hindustani.) The stalks are delivered a t  
the factory with the surface well smoothened. Colonel Drury says, 
page 95, that Cajanus &ncZiCt(~ stalks are used for making charcoal 
required in gunpowder manufacture (W. Elliott). Fire is also 
easily produced by friction from the dried stem. 

In the above four plants we have thus inexhaustible material for 
the manufacture of charcoal for gnnpowder. I f  any of them 
proves equal in quality to dogwood, there is no 'need for the 
latter. 

This question should be decided by the gunpowder factories. I t  
is not so easy to decide it elsewhere, because the manufacture of 
charcoal for gnnpowder requires great caro, the quality of the 
charcoal being very mnch influenced by the mode of carbonization 
and the temperature. 

I n  England the chief woods nsed are the willow, the alder and 
what is popularly known as the " black dogwood," but which 
is really the alder buck-thorn, or berry-bearing alder (Rhamnras 
franguln), (Spon's Encyclopedia, page 882.) 

The adoption of the above woods in England was no donbt de- 
cided empirically, for it is not easy to determine why any particn- 
lar woods are better adapted than others. Though various other 
woods are used for coarse blasting powder, the three named are 
generally selected for the best gunpowders. 

Small wood, of about ten years growth, is in all cases preferred 
for powder-making. Alder and willow of this age will be proba- 
bly 4 to 5 inches in diameter ; dogwood about 1 inch. Alder and 
willow in pieces 3 feet long, not less than one or more than 4 inches 
in diameter. The wood must be straight, perfectly sound and 
entirely free from bark, and must have been felled during the 
spring of the current year. All wood is stacked on iron sleepers 
or on rows of brickwork. The dogwood is covered with straw 
thatching. 

The wood is placed into sheetciron cylinders, and these again into 
cast-iron retorts, three of which are heated together in a furnace. 
M7hen clear carbon monoxide flame appears, the process of heat- 
ing is stopped. The iron cylinders are taken out of the retorts and 
placed into iron extinguishers, in which the charcoal is cooled. 
The heating process lasts about three hours. Very mnch depends 
upon the temperatnre, so that even pyrometers are nsed for regu- 
lating it. Underburnt charcoal is highly inhmmable. Charcoal 
prepared at 260' Centigrade ignites at  338" C., but if prepared a t  
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98F C. charcoal ignites near 676' C. The more inflammable 
charcoal produces a more active or violent powder. Underburnt 
charcoal has, therefore, found favor for some small arms powders. 

The following are analysis of several kinds of gunpowder char- 
coal :- 

Arb. C. 0. with 
H. trace of N. 

Alder, ... ... 1.24 87.00 2-97 8-78 ... Willow, ... 2-02 85.82 2.88 9.28 
Dogwood, ... ... 1.71 83.80 3.28 11.21 

The average densities of these charcoals are respectively 1-37, 
1.39, 1.30. 

The analysis of the ash of each of these woods was as follows :- 
Alder. Willow. Dogwood. 

Silica, ... ... ... 4.66 3.33 17-30 ... Phoeph. lime, trace iron, 23.60 27.10 14.53 
Lime, ... ... ... 24-90 27.66 31.60 
Magneeia, ... ... 2.77 4.25 2.05 ... Potash, ... ... 10.53 11.50 8.30 ... hda ,  ... ... 2.21 2.70 3-16 ... Salphor trioxide, ... 1-20 2.50 1-22 ... Chlorine, ... ... 0.15 0.26 0.54 ... Carbon dioxide, ... 27.82 18.68 20.62 -- -- - ... Total, 99-84 97.97 99-21 -- -- -- 

Experiments were also made (according to Spon's Dictionary) bp 
mixing saltpetre and equal quantities of the charcoals of various 
woods which were burnt together. 1 2  gr. charcoal with 60 gr. 
Atpetre gave the following proportions of gas in cubic inches :- 

This last table shows that good charcoals are those which develop 
most gas. Beyond this no definite rules exist about the qualities 
of woods suitable for charcoal. Only there is a ten- 
d e n y  to younger wood and to shrubs. The latter particularly in 
India. Ib is, however, possible that amongst the enormous num- 
ber of full sized Indian trees there may be one, or another, the wood 

Cubic inrhee Cubic inches 
of gns, mum. of pan, mem.  

... ... Elm, ... ... 62 Willow(Salicalba), 77 ... Oak, ... ... 62 
Mahogany, ... ... 58 
Willow (overheated), ... 63 
Oak, ... ... ... 65 
Brick-thorn (Rhamnw fran- ... 0ula), ... 82 

... ... Alder, 74 ... Filbert, ... 72 ... Fir, ... ... 66 ... ... Chestnut, 66 ... ... Hazel, 66 



of which may be of excellent quality for making gunpowder char- 
coal. The necessity for enquiry seems certainly indicated. For 
the present a few woods have been selected at  the Dehra Dun For- 
est School for experiments, namely- 

Adina cordiJolia, I Butea frondoea, 
Randia dumttorum, Rolarrhena antidyesnfmica, 
Gardenia turgido, 

also charcoal from the species of Cornwr already mentioned, is be- 
ing prepared in Jaundr,  and ~peciniens of each kind will be sent 
to the Kirki factory for report. 

- 

TREATMENT O F  BAMBOOS. 

WITH reference to Mr. Mendes' note on the 'Reproduction of 
Bamboos' in the December Number, I should like to be allowed 
to ask him to give your readers some information as td the d a t l  
upon which the seven propositions he has made have been based. 
I have read them over carefully, and have been particularly struck 
by his adoption of arbitrary figures, for i n s t a n c e  

P~qpositian 1. Why 25 ? why not 20, or 30, or any other 
number? and can he show that in any species with which he is 
acquainted, clumps of 7 years possess usually 25 halms. I imagine 
the species he is referring to is the Dendrocalamue Hamiltonii, the 
common bamboo of the Darjeeling lower hills, which, I believe, 
extends into Assam eastwards, but is otherwise only of very local 
importance. Has Mr. Mendos carefully planted thL bamboo (or 
whichever one i t  is) and recorded his observations on the number 
of shoots sent up the lst, 2nd, 3rd and subsequent years from 
definite experimental clumps ? If so, the record of his observations 
would be valuable, and I hope he will give it us. I t  would be a 
valuable basis for working plan calculations if it could be shown 
that, even on an average, a 7-year old clump of a particular species 
may be expected to give 25, or any other nnmber of full-size 
halms. 

Proposition 2. Here again, why 8 ? why not 5, or 10, or 15, or 
any nnmber up to 25 ? Why also should each stem be 7 inches 
in girth ? What species does he refer to, and has he made any 
experiments to show that 7 inches is the average girth of mature 
halms of that species, measured at such and such a distance from 
the ground ? I take it, 8 is the nnmber arbitrarily suggested as 
being one-third of the nnmber of halms. 

Proposition 3. Here again, is i t  not intended to say ' one-third 
of the nnmber of halms' ? Has Mr. Mendes taken any steps to 



estimate tho ' awrage growth per clnmp per yoar,' by which I take 
it he means the ' average yearly increase in number of halms ' ? 

Proposition 4. Does 24 feet in height correspond, in any parti- 
cular species, to three nodes length ? If so, in what species ? Tho 
hct is, that in most bamboos I have come across, and particularly 
in Banabusrr, the internodal spaces at  the base are considerably 
shorter than those higher up, and very variable in their own 
length, and therefore to give the height a t  which a halm should be 
cut at so many nodes from the ground, would be liable to mislead. 
And why does Mr. Mendes fix upon 2& 'feet ? I believe I have, 
maelf, ocxasionally, arbitrarily fixed the height at  which bamboo 
halm should be cut, a t  a maximum of 6 inches or 1 foot, I do not 
quite remember which, but my object was to secure lou, cutting, 
while Mr. Mendes appears to wish to secure high cntting. Can he 
tdl us why he wishes to cut halms at  above a cubit in height. I 
shdd have thought that such a practice would be rather wasteful, 
and would leave unsightly stumps to rot off and propagate fire 
wben dry ; but possibly he has good reasons for his views. 

P~positiun 5. Mr. Mendes is probably right in fixing three 
years of age as the maximum age for cntting, but it would be 
interesting to know what his reasons are ; and also if he has really 
rsoertained by observation that the cntting of the first year's shoots 
Ella the clump, in any particular species. Sir D. Brandis, in a 
most useful note, incorporated under Bambmece in Hackel's ac- 
mnt of the Grasses in a newly published part of Eugler and 
Pmtl's ' Natnrlichen Pflanzenfamilien ' says that " when one 
cuts away all or too many of the halms of a bamboo-clunlp the 
h b m e  is weakened. I t  then brings out for a series of years, 
only thin stems, until continued activity has again strengthened 
tbe leaves," and this accords with my own observations, which in 
tbe ca.~ of Bambusa arundinmea are distinctly that when the whole 
dump is cut down, thin twiggy shoots only are produced for a 
year or two, but afterwards these get gradually stronger and even- 
W y  big halms appear again as before. 

Pmpo&ion 6. This seems quite right, but the reasons should 
be given. The removal of dry stems and stumps will prevent fire 
doing more damage than can be helped ; and mill give space for 
WW balms to develop in ; besides making it easier to cut marketr 
able ones. 

P r o p o ~  7. This too seems quite a proper provision. 
The little piece of experience at  the end of Mr. Mendes' letter is 

interesting, but it would be the more so if ho could dovelop it and 
give an account of the observations upon which he based it. I am 

Q 
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inclined to think the generalization is rather hasty, and that there 
may have been other reasons for the better production of the 
planted clumps, such as better soil, more light, &c. 

The fact of the matter is that the whole of our present knowledge 
of the life-history of the Indian species of bamboo, and of the 
sylviculture of the Bambusece, is very small, and we badly want 
experiment and the record of careful and protracted observation. 
I remember that, some years ago, under the orders of Government, 
a t  the time of the discussion of Mr. Routledge's proposals ta utilize 
bamboo shoots for paper stock, two sample areas were planted at 
Bamunpokri in the Darjeeling Terai, one of Uendrocalamue H a m i t  
tonii, the other of B a h s a  Tulda (I think). Perhaps Mi. Maneon, 
who did the work, took some notes on the development of the 
clumps which, I believe, reached workiig-size in about five years, 
and noted the number of shoots produced in successive years. A t  
any rate I may suggest that, as Mr. Mendes is interested in the 
subjeot, he should ask permission to make a new esperiment in a 
proper locality and record reeults. H e  cannot expect that any one 
should supply him off-hand with a set of definite rules for the 
management and working of clumps, to be applied to all species and - 
generally. Even the three-years' rule would sometimes require to 
be modified, as, for instance, when the demand is for basket mate- 
rials, for basket makers usually require young and comparatively 
soft stems to work with. It will be very useful to have the whole 
subject discussed in the ' Forester,' but it will be still more useful 
if those who have made definite observations and experiments will 
record the results statistically. The species which it is most im- 
portant to observe are-(1), the male bamboo, Dendrocalamwr 
stktzls, of the dry hills of the North-West, Central and South India; 
(2), Bambwa arundinacea, the thorny bamboo of the valleys of the  
Peninsula ; (3), Bambusa Tulda, the common Bengal bamboo ; and 
(4), Dendrocalamua Hamiltonii, the common, but poor, species of 
the Eastern Himalaya. 

KEW, 
12th January, 1888.. 

DATE CULTURE. 

THE following is an extract from a letter by Dr. Bonavia to a 
friend in this country :- 

" I am very glad to dnd that you have, started experiments on date 
culture. Depend upon it a great deal can be made out of thk tree, in 
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miom mile and localities. It would be advisable to try some of the 
seedlings under varions conditions-such as on the banks of canals and 
water-courses--on the edges of salt lakes, on drier imgable land, and 
on dry mirrigsble land; in order to ascertain what soil and conditions 
are best suited to it. L i e  all other fruit trees, i t  will bear a great deal 
of cultivation, and the more care is given to it, the better and larger the 
produce. I n  Egypt they manure largely with pigeon droppings, but any 
rotted manure will do. When the trees begin to fruit, manuring and 
care produce choicer frnit aa might be expeoted. 

" I  haye been exploring the literature of the date tree, principally in 
m e e t i o n  with ita cultivation in Northern Africa. I t  is wonderful to 
see what haa been done. A11 the information I have collected I have 
reoently submitted to the Government of India. There is no doubt of 
SUCUJES in many parts of India, provided the scheme is kept going for a 
number of years, and the interest in this important subject not relaxed. 
The point ie to keep i t  going by the aid of Government suEciently long 
to enable natives to see the result. Then they will carry i t  on without 
m h  supervision out of self-interest. 

I t  is marvellous to read what the Arabs and Berbers have done with 
tbie tree near the salt marshee of South Tunis and Algiers. Trees are 
b be counted there by millions, the people living upon little else than 
their fruit. 

In certain places they have to draw yeter by camel-power from wells 
of great depth, in order to irrigate their date trees. 
" In RBjputBna, I fancy in many places water is to be found at  com- 

purtively short distances from the surface. Near rivers, streams and 
tmks, the roota would soon go deep enough to be independent of surface 
w a r ;  but at  first while the trees are growing, and until they are estab- 
lished, a good deal of care should be given to them. 
" In Egypt, the d a b  tree has been associated with man for upwards 

of 3,000 years, and i t  is wonderful to see how this tree has adapted itself 
to b o a t  any mil and conditions. They have many varieties ; some on 
d r ~  soil, which is not irrigated ; some on soils which are irrigated ; and 
others on low ground, subject to Nile inundation. Some do well on 
m d y  soil, and some on clayey mil, and so on-like the rice plant 
in India, cultivated from Ceylon and .Burma, to the Himalayas and 
Afghanistan, owing to association with man from a very remote period ; 
the dale tree for eimilar rearrons, has had time to- adapt itself to various 
conditions-through propagation by wed. This appears the only way to 
get new varieties, that  may be suited to different conditions. When India 
becomes well stocked with varieties of date trees, then there will be no 
difficulty in propagating only those which are best, by means of offsets. 
" Io correspondence with the Calla1 officers of Egypt, I have obtained 

a vast derl of information about the date tree, which I placed a t  the 
dispoed of the Government of India. 
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- '' The Nile inundation lasta for three months or more, from beginning 
to end (commences in July-in September i t  is all over the eonntry, 
attaining its maximum in Cairo in September, and early in November it 
is over). You Bee this is exactly the time between ectting of the date 
fruit and ripening; and Egypt is then a6 damp as the rains in the North- 
West Provinces of India, so we most give up the notion that the date  
tree cannot succeed except in a dceer! climate. It should be noted how- 
ever, that in Egypt, the fruit that keeps best after gathering is tha t  
from kinds that grow on high land, away from the Nile innndation. 
This is natural. 
" But just fancy tmme kinds on the low lands doing well, with their 

roota nnder water for 70 daye without injury to the crop I From 20 to 
70 daye nnder water is ordinary, and some kinds do not produce well 
without inundation. 

There is no doubt whatever that  the varidiss of datea are infinite, 
and although i t  is only the choice and keeping varieties that are ex- 
ported, all varieties are fit for feeding the people, either in their ripr 
state, or in their unripe state, and prepared in various ways. 

" In  their astringent state (red or yellow) and before they sweeten, 
dates in Egypt are sold in the basasre and eaten by the pcopk. 

80 altogether this tree is a most hopefal one for the needs of India, 
not only in the drier, but also in the damper, tracts. I hope you will 
not drop the matter, aa it is a very promising one. If it do not s a d  
in one place, it is a sign I think, that sufficient attention hee not been 
paid to its needs. 

" Where water is available, either in the mbaoil or on the surfscg it 
might do all over India. 

'I The bast Egyptian dates are- 

(a). Gharalee, Rayanee, Amru, Aklawee, Bayd-el-Gamal, Bin- 
baysha and Eglain; in the Sharkieh province (on dry 
land). 

(b). Samani, Zagtool and Ealawa; in Rosetta province. 
(c). Sulfanee and Qungancs; in Gabbari and Ramleh provinces. 
(d). Abrcemee, Sukkufee and Qoundela from Sakkut, Upper Egypt. 
(e). Sewee, from Sews frontier of Bengaei. 

" N.B.-The trees planted in the Sharkieh provinoe, and tbat bear t h e  
beat fruit, are on dry land, but there filtration of water to the roota is 
probable, as the mots go to great dep'ths. 

" Those planted in Rosetta, Aboukir, Ramleh and Gabbari, are all i n  
a damp atmosphere, and damp soil, and bear good pualitia of fruit. 

" In Egypt, therefore, is a choice of varieties to suit all condition8 
of the various Indian climates both dry and damp, and I hope the  
Government of India may ace fit to obtain also Egyptian variety of 
seeds. Regnier, in his observations on date cultivation in Egypt, my@, 
the seed wmetimos produces bastard varietias, but nwre f r m t l y  p- 
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dsm the puent kind. Of couree tbe most certain way of reproducing 
tbe p e n t  kind ie by offset. That will come in due coarse, but at 
preeent variety and cbeapnese ie of importance, and if done at all, it 
m u l  be done largely and continuously for a number of years. The beet 
way ia to take nothing on trust, but to etudy the needs of the tree in ita 
nae home." 

1 THE CEDARS OF LEBANON. 
1 

THE grove of cedar treea on Mount Lebanon, which is mentioned 
in the Forest Flora of the N.-W. Provinces by Sir D. Bmndis, 
was again visited in 1875 by Professor Dr. Fraaa of Stuttgart. 

From the town of Balbeck in S+, with a temperature of 86' 
F. in the shade, he marched to the pass of El  Adib, 7,825 feet above 
the sea, in the midst of melting snow with a temperature of 4 3 O  
F. at 7 in the morning on the 23rd of May. Beyond this pass 
he came to the grove of cedars. The height of the grove above 
the sea is 6,332 feet, and the temperature fell in the night to 
4P F., and did not exceed 68O F. during the day on the 24th of 
&Y* 

The grove stands on the remains of an old moraine, which 
descended from the foot of Mount Makmel down the valley of 
Bsharreh. 

Seven small hills of moraine dkbris form the site of the grove, 
which is quite isolated. With the exception of nine other solitary 
treas on adjoining ridges of glacial ddbris, there were near and far 
no other cedars, in fact no other trees nor shrubs, only deep 
down in Bsharreh cypress and poplar made their appearance. 

The space occupied by the grove Dr. Fraas estimated at 25 
acres. The total number of treea in the grove were 377. The 
largest tree stood along the rocky precipice of a hillock near the 
Maronite church. Jt measured 45 feet in circumference (at chest 
height). The traveller's tent stood beneath a tree of 30 feet cir- 
cnmference. There were altogether five trees with a circumference 
of 33 feet and more. The smallest trees had 3 feet circumference. 
A tree of 20 feet circumference had been killed by lightning, and 
on thia tree Dr. Fraas counted the annual rings very carefully, and 
found M rings on 1-inch radius. 

With this measurement as basis, the age of the biggest tree 
would nearly approach 3,000 years, and the five biggest trees would 
all axoeed in age 2,000 years. The smdest trees would be 200 
yean old. 
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There are no young trees whatever, no advance growth. Dr. 
Fraas made a careful search for seedlings, but found none. Herds 
of goats which seek shelter under the cedars amount for this. I n  
the total absence of reproduction this last remnant of ancient glory 
appears thus doomed to annihilation. More than a score of sterns 
show marks of lightning, and most of the large trees are severely 
damaged by the storms, and the trees are not as tall as they might 
be. One beautiful tree Dr. Fraas observed which was still perfect, 
130 feet high, and containing altogether nine stories of branches. 
The last story was the well preserved top like an umbrella, not 
more in diameter than the base of the tree. 

Foreign visitors have also damaged trees by cutting their names 
into them. 

The local inhabitants wonld long have cut all the treea down 
if the very size of the treea was not a protection. I t  is beyond - 
these people's power to cut suoh trees with their small tools. 

A few isolated stems of other conifers are standing lower down 
as the solitary remains of demolished forests. These few trees 
evidently owe their preservation to their size. 

Some oaks of 10 feet circumference remain standing for the 
same reason towards the eastern end of the Lebanon, where all 
younger trees are cut down. 

I n  other parts of Syria the forests are likewise being utterly 
ruined by the cutting and mutilating of almost all trees. Dr. 
Fraas could not help attributing to this barbarism the complaiita 
of the more and more frequent thunderstorms in winter and the 
increasing heat of summer. 

Dr. Fraas assumes also that there has been a general change of 
the climate which wonld prevent the future continuance of cedars 
in the Lebanon. W e  wonld not quite go so far. The climate is 
any how fit for the remaining cedars, and the absence of new treea 
h a  been sufficiently accounted for by Dr. Fraas himself. Further 
there is ample moisture, the snow having been 6 feet deep at  the 
cedars in the winter preceding the visit. Moreover, the Lebanon 
rises far above the present level of tho cedars, and situations with 
lower temperature are no doubt available. 

We would, therefore, rather conclude that it only requires a 
period of peace, and preservation from goats and fires, and the cedars 
would spread again and flourish on Lebanon as of old. Solomon 
is highly esteemed by Mahometans, and some relic of the forests 
which furnished his magnificent temple should be as interesting to 
the Turks, as the tombs of their famous saints, which are eo care- 
fully preserved. 



DECAY OF POSTS AT THE GROUND LEVEL. 

I HAVE just unearthed 20 posts from a bungalow, built 10 years 
ago, ond find the portions below 2.) to 3 feet from the surface as 
a rule qnite good (even the sapwood). 

The decay at  the ground line is so uniformly of the same chnrac- 
ter, that I forward an outline in case 
i t  may be of use in assisting towards 

0 an elucidation of this cnrse. Some few 
posts of ajhar (Lageretrmia Flo+Re- 
gim) I find almost qnite sound, and saw 
a case lately where an ajhar post, about 
44 feet girth, was absolutely sound to 

&uad -fi!Jf &id the ground, very surface, though i t  all had through been in round for 19 a t  

years. 
The peculiarity generally is that be- 

low 24 to 3 feet the posts are generally 
:L. a- I quite good, even if of sap-wood of na- 

hor (Me- ferrea), why is this ? 
1 

I ,  I have had some considerable exper- 
' I 

I I ience in r e  posh, but have never been 
' 4 able to understand why even the s a p  

wood lasts below a depth of 2 or 3 feet, 
in a few cases the heart-wood was, decayed at  ground level, and 
sapwood below qnite intact. Can any of pour scientific readers 
throw any light on the peculiarity, which is one that interests so 
-Y. 

Neither kerosine, or petroleum, both of which are good for pre- 
serving upper work in doors, are of any me apparently at  ground 
level, and packing round the foot with charcoal equally useless ; 
m d  ditto. 

A white, thread-like, myceliulll seems to infest the decaying por- 
tions, but why i t  should spare the part above ground, when i t  
luxuriates among our tea tree stems, exposed to weather and mn, 
isan anomaly. I enclose some of the threads referred to. 

N&mni Sawr i l l e ,  8. E. PEAL. 
Sibsagav, Asearn. 

It is probable that at a certain depth below the surface, the myeeliom of the Fungas 
which de&mpa the wood cannot grow, for whnt of oxygen, and perhapa of eafficient 
humidity. 

Abwe p n d ,  it  in probably killed by the heat of the mn and by sxpowre b the 
i d a n c i a  of the wind end air, which are l a  SfFectd amonget the cnmded 

~h .B t l ea  



The mycelium will be aent to Mr. Marahall Ward of Cooper's Hill College for in- 
spection, and if Mr. Peal could forward complete specimens of wood attacked, and 
frnctification of the fungus to that gentleman, and also to the Director Poreat School, 

. the nature of the f m p  could be stndied.-[ED.] 

MAGNESITE AT MUSSOORIE. 

I HAVE just visited the locality near the Happy Valley in 5111s- 
soorie, where magnesite occurs, and found three outccrops 4 feet 
thick, a mixture of a fine white powder and of coarser rock. The 
two aan be separated by washing. I obtained 20 per cent. of the 
ooarse rock, which is a dolomite containing about equal quantities 
of magnesium carbonate and calcium carbonate. The white powder 
amounted to 80 per cent., and by chemical analysis I found it to  
be composed as follows :- 

Silica, kc., ... .... ... ... 6 
Alumina, femc oxide, kc., ... ... 3 
Calcium arbonate, ... ... ... 7 
Magnesium arbonate, ... ... ... 84 - 

Total, ... 100 - 
This is much purer magnesite than the specimen which I obtained 
in 1884, and of which an analysis was published in the '' Indian 
Forester," March 1884. The vegetation prevented me from mak- 
ing a more extended examination, but as the out-crops look like 
the ends of a regular seam, there promises to be a sufficient supply 
for the requirements of a manufactory of wood pulp. 

H. WARTH. 

WE understand that a Conference is to be held at  Delhi, a t  the 
end of this month, to decide the future organization of a Veterinnry 
Department to deal with cattle disease, which has been so preva- 
lent in the north of India. The question of the extension of the 
utility of the Dehra Ddn Forest School will also be discussed. 
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TIMBER AND EOME OF ITS DISEASES. 

WB have before us the four last Numbers of 'Nature,' and wo 
would strongly recommend all our readers to procure them, if it 
were only to read the papers on ' Timber and some of its diseases ' 
by &. Marshall Ward, the Professor of Forest Botany a t  tho 
Cooper's Hill College. 

In a short notice like the present one, it is quite impossible to 
give anything like a correct idea of the clearness and simplicity of 
Mr. Ward's style, which is admirably illustrated by diagrams, and 
we need only add that the differences in coniferous and dicotylon- 
ons wood in spring and autumn zones, and the absence of well 
marked annual rings in woods grown in  tropical climates, are 
clearly pointed out, as are the differences in woods due to bands 
of parenchyma, and distribution of pores. 

Tho relation of the strnctnre of wood to its specific gravity 
and its liability to warp, and the possibility of seasoning timber 
is clearly traced. 

The effects of the environment on the activity of the cambium 
ceIls is gone into fully, and here we muat quote a paragraph- 
" First as to temperature. The dormant condition of the carnbiunl in 

our European winter is directly dependent on the low temperature : 88 

the sun's rays warm the environment, the cambial cells begin to grow 
and divide again. The solar heat acts in two ways: i t  warms the soil 
and air, and it warms the plant. Wood, however, is a bad conductor of 
beat, and the trnnk of a tree is oovered by the thick corky bark, also an 
extremely bsd conductor, and it would probably need the greater part of 
the early summer to raise the temperature of the cambium sr~fficiently 
for nctivity in the lower parts of a tree by direct solar heat: the small 
tnige, on the contrary, which aro  covered by a thin layer of cortex, and 
epidermis, are no donbt thus warmed fairly rapidly, and their early 
r d e n i n g  is to be referred to this cause. The carubium in the trunk, 
however, is not rrrieed to the requisite temperature nntil the water passing 
up through the wood from the roots is sufficiently warm to transmit 
eome of the heat brought with it from the soil to the cells of- the cam- 
bium. This also ia a mmewhat slow process, for it takes some time 
for the snn's rays to raise the temperature of the soil while the days are 
abort and the nights cold. Hartig has shown that the cambium in the 
lower pert of the trunk of a tree may be still dormant three weeks or a 
month after it bas begun to act in the twigs and small branches; and 

B 
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i t  has also been pointed ont that trees standing in open sunny situatione 
begin to renew their growth earlier than trees of the same species grow- 
ing in shady or crowded plantations, where the moss and leaf-mould, &o., 
prevent the sun from warming the soil and roots so quickly. These 
observations have also a direct bearing on the later renewal of cambial 
activity in trees growing on mountains or in high latitudes. Moreover, 
though I cannot here open up t b b  interesting subject in detail, theee 
facts have their connection with the dying off of temperate trees in tile 
tropics, as well as with the killing of trees by frost in climatea like our 
own. One important practical point in this connection may be adverted 
to. Qrowera of conifers are well aware that certain species cannot be 
safely grown in this country (or only in favoured spots) became the  
sun's rays rouse them to activity at  a time when spring frosts are still 
common at  night, and their young tiesnes are destroyed by the frosts. 
Prof. R. Hartig hae pointed out a very instructive case. The larch ie 
an Alpine plant, growing natnrally a t  elevations where the temperature 
of the soil is not high enough to communicate the necessary stimulus to 
the cambium nntil the end of May or June. Larchee growing in the  
lowlands, however, are apt to begin their renewed growth in April, and 
frosted stems are a common result, a point which (as the renowned 
botanist just referred to also showed) has an important bearing on that  
vexed question-the l larchdisease.' " 

And again- 
&' One of the most interesting experiments in this connection came nnder 

my observation this snmmer, owing to the kindness of Prof. Hartig. 
There is a plantation of larches a t  Freising near Munich, with young 
beeches growing nnder the shade of the larches. The latter are seventy 
years old, and are excellent trees in every way. About twenty years ago 
these larches were deteriorating serionsly, and were subsequently 'nuder- 
planted ' with beech, as foresters say-i.s., beech-plank were introdnoed 
nnder the shade of the larches. The recovery of the latter is remarkable, 
and dates from the period when the under-planting waa made. 

The explanation is based on the observation that the fallen beech- 
leaves keep the soil covered, and protect i t  from being warmed too early 
in the spring by the heat of the sun's raya. This delays the spring 
growth of the larchee: their cambinm is not awakened into renewed 
activity until three weeks or s month later than was previously the case, 
and hence they are not severely tried by the spring frosts, and the cam- 
bium is vigorously and continnously active from the firet. 

f1  But this is not all. The timber is much improved : the annual rings 
contain a smaller proportion of soft, light spring wood, and more of the  
desirable snmmer and autumn wood consisting of closely-packed, thick- 
walled elements. The explanation of this is that the spring gmwth is 
delayed nntil the weather thd soil are warmer, and the young leave8 in full 
activity ; whence the cambium is better nouriehed from the first, and forms 
better tracheides throughout its whole active period. Such a result in 
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ifself is sufficient to repay the investigations of the botanist into the 
anditiona which rule the  formation of timber, bu t  thie is by no means 
the only outcome of researches such ae those carried on so assiduously 
by Prof. Hartig in ~ i i n i c h ,  and by other vegetable physiologists!' 
In Part 111. of these papers which appears in 'Nature' of the 

5th January, the question of the diseases of living trees and of tim- 
ber is discussed, and Mr. Marshall Ward informs us that he has 
lately been able to visit one of the most instructive and remarkable 
museums in the world-the Museum of Forest Botany in Miinich- 
under the guidance of Professor Robert Hartig-to whose brilliant 
inveJtigations we owe nearly all that has been discovered of the 
d k e s  of trees caused by Hyrnenomycete~. 
An account is given of Trametes racliciperda, which devastates 

conifers, and regarding the general symptoms of attacks on a plan- 
tation by fungi we quota again as follows :- 

It Bince, as we shall see, Trametee radic+srda is not the only fnngue 
which brings about the destruction of standing timber from the  rook 
upwards, it may be well to  see what characters enable us to distingnish 
tbe disease thus induced, in the absence of the fructification. 

"The mos t  obvious extornel symptoms of the disease in a plantation, 
kc., are--the leaves turn pale, and then yellow, and die off; then the 
lower part ol the stem begins to die, and rots, though the bark higher 
up may preserve its normal appearance. I f  the bark is removed from 
one of the diseased roots o r  stems, there may be seen the flat, silky, 
rhite bauds of mycelium running in the plane of the cambium, and here 
and there protruding tiny white cushions between the scales of the bark, 
ill rdranced stages the frnctifications developed from these cushions may 
also be found. The wood inside the diseased root will be soft and damp 
md in a more or less advanced stage of decomposition." 

In Pa r t  IV. we have an account of Agaricus methus, a tawny 
yellow toad-etool springing from the base of dead and dying trees 
in September and October, and very common in England. 

Thiv fungus has a mycelium consisting of dark shining strings, 
called rhizomorphs, resembling the purple black leaf-stalks of the 
maiden-hair fern, which branch in the wood of tree, and may attain 
a length of several feet. 
This parasite produces a fatal disease in the attacked-timber 

trees, and spreads from tree to tree by its underground rhizo- 
morphs, and hundreds of spruce firs in the Bavarian Alps have 
fallen victims to it. 

Mr. Marshall Ward remarks as follows on the general utility of 
the study of fungi :- 

" I t  ie a t  least clear from t h e  above sketch that we can distinguish 
theee two kind8 of diseases of timber, and it will be seen on rcflwtion 
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that  this depends on knowledge of the structnre and functions of t h e  
timber and cambium on the  one hand, and proper acqnaintance with t h e  
biology of the fungi on the other. It is the victory of the fungus over  
the timber in the struggle for existence which brings about the diseaee ; 
and one who ie ignorant of them points will be apt  to go  astray i n  a n y  
reasoning whicli concerns the vthole question. Anyone knowing the 
fack and understanding their bearings, on the contrary possesses the key  
to a reasonable treatment of the timber; and this is important, because 
the two di~eases referred to can be rdicatect from young plantations a n d  
the areas of their ravages limited in older forests. 

'' Suppose, for example, a plantation presents the following case. A 
tree is found to turn sickly and die, with the symptoms described, a n d  
trees immediately surrounding it  are turning yellow. The first tree i s  
a t  once cnt down, and its roots and timber examined, and the diagnosis 
shows the presence of Agaricue rnelleur or  of Trametcs radi&pmda, rur t h e  
case may be. Knowing this, the expert also knows more. I f  the timber 
is being destroyed by the Tramcteu, h e  knows that  the ravaging agent  
can travel from tree t o  tree by means of roots in contact, and he  a t  once 
cuts a ditch around the diseased area, taking care to inclnde the recently- 
infected and neighbouring treee. Then the diseased timber is cot, because 
i t  will get  worse the longer i t  stands, and the  diseased parts burnt. If 
Agaricus mellcus is the destroying agent, a similar procedure is necessary ; 
but regard muat be had to the  much more extensive wanderings of t h e  
rhizomorphs in the soil, an6 it  may be imperabive t o  cnt  the moat ronnd 
more of the neiglibouring trees. Nevertheless, i t  haa also to be remembered 
that  the rhizomorphs run not far below the surface. However, my pur- 
pose here is not to  treat this mbject in detail, but to  indicate the lines 
along which practical application of the truths of botanical science may 
be looked for. The reader who wishes to g o  further into the subject 
may consult special works. Of course the spores are a sonrce of danger, 
but need be by no means s o  much so where knowledge is intelligently 
applied in removing young fructifications." 

H e  t h e n  gives a n  account  of wound parasites, o r  those w h i c h  
en te r  t h e  wood b y  some wounded surface, a c u t  branch, torn 
bark,  &c. 

O n e  of  the commonest of these  Polyporus d p h u r e u ~ ,  w h i c h  
does g r e a t  damage  to s tand ing  t imber ,  furnishes a t y p e  well k n o w n  
t o  all foresters in t h e  t iers  of bracket-shaped bodies like cheese, 
yellow below, and  o r a n g e  o r  vermilion above, which  project f r o m  
diseased t runks ,  a n d  a r e  common in Windsor  park. 

T h e  following extract  is highly interest ing :- 
I cannot leave this subject without referring t o  a remarkably interest- 

ing museum specimen which Prof. Hartig showed and explained to m e  
this snmmer. This is  a block of wood containing an ellormoos irregular- 
ly  spheroidal inass of the white felted mycelium of this fungus, Polypo- 
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rucr mlphureur. The mass had been cut clean across, nnd the section ex- 
posed s number of thin brown ovoid bodies embedded in the  closely- 
wuven felt : these bodies were of the size and shape of acorns, but were 
simply hollow shells filled with the same felt-like mycelium as that in 
which they were embedded. They were cut  in all directions, and so ap- 
peared AE circles in sonbe cases. These bodies are, in  fact, the  outer 
ehells of so many acorns, embedded in and hollowed out by the mycelium 
of Po/ypmue sulphurnccl. Hartig'e ingenious explanation of their pre- 
sence speaks for itself. A sqnirrel had stored up the acorns i n  a hollow 
in the timber, and had not returned to them-what tragedy intervenes 
must be lef t  to the imagination. The  Polyporue had then invaded the 
hollow, and t h e  acorns, and had dissolved and destroyed the cellular and 
starcby contents of tho latter, l a v i n g  only the cnticularized and corky 
shells, looking exactly like fossil eggs in .the matrix. I hardly think 
geology can beat t h k  for a true story." 

The last paper on this subject appeared on the 19th January, 
and is devoted to the biology of dry-rot, the Meruliw hymam, 
from which we give the following :- 

" I t  will be evident from what has been stated that the practical 
application of botanical knowledge is here not only possible, bnt much 
easier than is the case in dealing with many other diseases. 

"It m o s t  first be borne in mind Lhst this fungus spreads, like so  
many others, by means of both spores and mycelium: i t  is essy to see 
&rands of mycelium passing from badly-diseased planks or beams, &c., 
moss intervening brick-work or mil, and on to sound timber, which i t  
tbea infects. The spores are developed in countless myriads from the 
fructifications described, and they are extremely millute and light: i t  has 
been proved that  they can be carried from house ta house on the clothes ' 

and toola, &c., of workmen, who in their ignorance of the facts are per- 
fectly careless about laying their costa, implements, &c., on piles of the  
diseased timber inteuded for removal. Again, in replacing beams, &c., 
attacked with dry-rot, with eonnd timber, the utmost ignorance and 
carelessness are  shown : broken pieces of the diseased timber are left 
rbont, whether with spores on or not ;  and I have myself seen quite late- 
ly m m d  planka laid close upon and nailed to planks attacked with the 
'rot.' Har t ig  proved that  the spores can be carried from the wood of 
one building to that  of another by means of the saws of workmen. 
" Bnt perhaps the most recklesa of all practices is the usage of partial- 

IJ diseased timber for other constructive purposes, and stacking i t  
meanwhile in a yard or ontbuilding in Ule neighbourhood of fresh-cut,. 
meerrsoned timber. I t  is obvious that the diseased timber should be 
removed oa quickly a s  possible, and bnrnt, a t  once : if used as firewood 
in the ordinary way, i t  is st the risk of thoss concerned. Of course the 
great danger consists in the presence of many ripe spores, and their 
being scattered on timber which is under proper couditio~is for their gcr- 
mination and the spread of the myceliu~n. 
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Tdrl Foreign Importation, . . 
CARAD4 .. . . . . 

Total Importation, . . 

East India Teak-The importation of L o p  and Planks has been :- 
1885. 1886. 1887. 

11,668 Losds 18,000 LOUIS 8,311 Loads 

At the beginning of last year we had to call attention to the very 
ansatisfaetory state of the trade for this article, and to the great fall 
tht had taken place in ita value. The price was so low that  we pre- 
dided a very slight increase in the demand would have a considerat~le 
effect on the market. That increase came, bnt not until late in the 
autumn, when it rapidly influenced prices upwards to the extent of some 
40 to 25 per cent. Even with this large advance i t  is donbtful whether 
shipping teak ia a profitable bnsinees, and if we look back some two or 
three yeam we find that prices were then some 30 to 40 per cent. higher 
rhrn at the present time. It may fairly be reckoned that  the improve- 
ment taking place in the ship-building trade will continue through the 
present year, and a good and profitable market depends, therefore, only 
on moderation in the shipments. 

The coneumption has been 12,200 Loads against 11,100 in 1886, and 
10,900 in 1885. 



FOREST PRESERVATION. 

MR. EI. G. Tnmer, Agent to the Governor in Vizagapatam, in hia remarks on tho 
water-supply of the Vizagapatam district, in his report on the administration of t h e  
agency tracts during the year 1886-87, writes :-It is a remarkable fact that there i a  
so much misapprehension on the subject of the riee of river& Uver and again i t  ia 
stated that brooks rise on the sides of the hills. This ran, and possibly still is, one  
of the many dogmas of the Forert Department, who perpetually implore Government 
and harangue the public on the folly of cotting down trees on the side of hills be- 
cause the water-sapply of the coantry is thereby imperilled Now the source# of 
rivets are not to be found on the sides of hills. Spr ing do not gush out of the hill- 
aid% like in the p i e tm  in the Eamily Bible which shows a fountain of water spring- 
ing forth from the rock at  the touch of Mosee' rod. There is not in the hot weather 
a single spring of nsefnl dimensious, issuing from any hill-side, in Sonthern Iud ia  
Nor is tbere a congeriea of such springs whose united Bow forms the head of any river 
muth of the snow-fed rivers of the Himalaya The m u w  of all rivers h Southern 
India aw on plateau and in long aloping valleys and swamp ; and river water is t he  
gradual off-flow of the rainfall of the country If all the platean and all thevalleya 
in Sonthern India were tilted up a t  an angle of 46 degrees, there would not be a 
single perennial river in the Madras Presidency. T o  imagine that rivers rise on the 
sides of hills is equivalent to a declaration that the sloping roof of a honse forms a n  
admirable resarvoir. The truth is that a hill-side covered or uncovered with forest i s  
about the worst receptacle for the retention of water that can be imagined. If the  
foreat be cut down and the earth tamed np for cultivation, water may penetrate, and 
donbtleas d w  reappear in the fonn of springs further down. But all this source d 
supply is exhausted long before the hot weather sets in, and perhaps in Febmary, 
certainly in March, milea and milea of forest may be traversed without seeing a 
trickle issuing from the hill-side. This statement is sure to be contested, but I am 
prepared to illnstrate the trnth of my aesertion by reference to the head waters of the 
Saveri, Silern, Canvery and Periar, with all of which I have some artunl acquaintance. 
I may say that years ago when I ventured on these view8 in the presence of Dr. 
Drandis, be was so struck with their importance, that he proposed to fonn a commit- 
tee to teat their tmth. h'othing wae done, however, and people atill go on repeating 
the same old saws, about springs gushing oat of hill-aides and of the necessity of p r e  
serving the jnngle in order to protect water-supply. From that time to this I have 
never failed to take note of these phenomena, when I have been in the jungle, and 
everything I have seen confirma me in the accnracy of the observation. I mmtion 
this matter here for two reasons: one is that I impreee my views on every forest 
deer 1 come across, and I trust that I am gradeally disseminating a propaganda of 
diebelief in the older tenets of that department ; and eecondly, becam I want to pff- 
vent this reason of prokctin6 water-supply from being brought forward to justif,. 
restriction in the matter of the hillman's hill-side cnltivation. 



Above we reproduce some remarks by Mr. 11. a. Turner, Agent 
to the Governor in Vizagapatam, on the water-supply of that dis- 
Bid. It is possible that the printed statement may do less than 
justice to the report. It is also possible that the report may d a  
ha than juatice to Mr. Turner's opinions. But taking the state- 
menta 8s they stand, i t  appears that the Forest Department is 
charged with the entertainment of certain peculiar views regarding 
the dtea of springs and the cowequent necessity of preserving hill- 
aide foresta. Hence we may profitably briefly indicate the r6& of 
a forest department. 

A for& is a collection of trees, but it is something more. I n  
an old forest we have overhead a leafy canopy. Underfoot we 
have various vegetable growths. This undergrowth is to the earth 
what the skin is to the human body. The trees rise from this skin 
like haira from the body. The skin is oomposed of shrubs, rposses 
and grasses. Under this growth is a rich mould which represents 
the accumulation of centuries. We could sweep it away in a week. 
No skill could reproduce it in fifty years. 

When we lay a seed in suitable soil by-and-bye there comes up 
r plant. When this plant has put forth leaves and has grown to 
its full size, from where has it obtained the material for its growth ? 
Is it that the roots auck nourishment from the soil and send up all 
neoesssry material in the form of sap? By no means. A large 
proportion of the new material comes out of the skies. From the 
air is obtained a quantity of water and a quantity of carbon dioxide. 
This latter is the gas frequently called carbonic acid. The carbon 
dioxide is decomposed and the carbon is bnilt up in the tissne of 
the plant. Liquid water is, so to say, solidified and forms another 
portion of the tissue. 

After a time this plant dies and even while i t  was living its 
leaves may continually have died and fallen to the ground. When 
the plant is wholly dead its past history, so to say, lies around its 
former home. We are here supposing that the relics are not scat- 
tared by wind or by other agencies. The soil now may have more 
collectively in it and upon i t  than i t  had before the plant was sown 
there. Among these relics we may sow another seed. This in time 
will give a plant which does indeed to some extent find food in that 
mould of relics. But also it lays the air under contribution, and is 
fsd by the rain that falls there, or the vapour that comes with the 
air. When this second plant has wholly died, its relics are added 
to that portion of the former relics which was not by the second 
plant absorbed and bnilt afresh into tissue. Aftar many genera- 
tions of plants have lived and died on that spot of it holds 
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the tribute received from cubic miles of air through long spacea of 
time. Such is the history of the soil over which we tread aa we 
wander through an ancient forest. There is OM age in the massive 
trunks, but there iy old age likewise in the soil that sustaina them. 

In similar way, on n coral island in the Pacific tbere is at first a 
tiny accidental growth of vegetation. By-and-bye this is multi- 
plied, till we find a fertile island fit for the abode of man. Thue 
also in the desert of Sahara let us bring water to the surface by 
means of an artesian well. Byand-bye we have grasses and a 
row of date palms. These date trees are not transmuted sand, they 
came from the winds of heaven. 

Let us suppose ourselves to do what eavagea or thoughtless 
pioneers bave done, in many lands-let us visit an old forest and . 
m t  its patriarchs down. Now let a heavy rain descend on that 
mould of ages. It is carried down to rivers or scattered far and 
wide over lower lands. That mould was potential wealth-that 
wealth exists no longer. 

On the other hand, let rain equally sudden and equally violent 
descend on an old foreat. Much will have fallen before the gromd 
below has become appreciably wet. After the leaves have received 
as mnch as they can bold, the soil will begin to get droppings. 
The water thus gently falling from the height of the lowest leaves 
will not disturb the arrangement of the mould. This monld will 
act like a dry sponge absorbing and accumulating in its interstices 
a peat mass of water. This monld in turn holds up the water so 
that for a time nothing finds its way to the lower lying strata. 
Frequently all the water that hss fallen will be lodged and retained 
in the monld. There it can remain a considerable time, as the 
evaporation will be slight. Meanwhile, the grasses, shrubs and the 
great trees will be feeding on this water. Thus the mould acts a s  
s treasure house or reservoir. But if such a heavy shower were to 
fall on open land most of the rain may run off before the vegeta- 
tion has bad time to make proper use of it, and, in so running off, 
i t  is not only useless, but injurious, as i t  carries good soil along 
with it. Especially is this likely to happen if the open land is on 
a hill-side. 

I n  a country like India we may have months of dry weather, 
and then the rain comes down as if all " the waters that are above 
the firmament" had decided to stop there no longer. I f  these - 
waters, which are above the firmament, could be arranged in the 
manner of a shower-bath-ourselves to pull the string when so it 
pleased us-then forests anywhere, and especially in countries like 
Indin, monld lose one of their recommendations. Here we have 
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only been thinking of forests as modifiers, distributors or reser- 
voirs of moisture. I n  some of the States of North America the 
early English settlers cleared off the forests with such thoughtless- 
ness, that now for the manifold wants of their thriving communi- 
ties they have to import timber all the way from Canada. Prob- 
ably these are some of the truths that the Forest Department are 
preaching in Vizagapatam. 

Let ns now consider the question of the site of a spring. At 
one of the highest points of the Brocken, which is the topmost 
peak in the Hsrh Mountains, there gushes out a spring called 
the ' L S ~ r c e r ~ r ' s  Spring." I t  is so called because its appearance 
there suggests some sort of magic. The wonder is where the water 
comes from to snpply its unceasing flow. The explanation is that 
the mountain is crowned by a plateau. The highest point of this 
plateau is about twenty feet above the spring. When the extent 
of this plateau is considered and the quantity of rain that falls on 
it is calculated, i t  is found that the rainfall is more than s d c i e n t  
to supply the outflow of the spring. 

This spring is exceptional in its position, but it is mentioned 
here as a caution against the dogma that springs neuer rise out of 
hill-sides. 

Let ns for the general case consider rain falling over a large ex- 
tent of mainly open country. All that the vegetation and topmost 
soil does not at once absorb sinks to lower strata. As long as these 
are easily permeable the water continues under the action of gravi- 
ty to work towards the centre of the earth. At  last the water 
reaches some water-tight stratnm, and then its course must change. 
This stratum will not be a perfectly level plane, but it will have 
crumples or folds-though these may be only slight-and will in 
mme direction slope downwards. Along this downward slope- 
which again may be s l i ghk the  water will run. As it runs it will 
chiefly collect in the folds or channels, and these channels will run 
into each other. Thus we have a subterranean system of streams, 
a11 running it may be finally into one main stream. If this imper- 
viow stratnm somewhere strikes the surface of the earth, then at  
that plac-lled the outcrop of the stratum-the water will gush 
forth and we give it the name of a spring. 

The water in its course to the spring may have ups and downs. 
AN that is necessary is that the spring itself shall be at  a lower 
level than some other parts of that water-tight or impervious stra- 
tum. Whether this outcrop of the stratum happens on a hill-side 
or happens in a valley between two hills is-so to say-an ac- 
dens 



Let ae for a moment imagine that the spring rises out of a hill- 
side and let there be a small forest round the spring. Then the 
ontflow of that spring is only slightly influenced in any way by 
that forest, for the spring may drain a thousand square miles of 
the earth's surface while the forest may be leas than ten square 
miles in extent. If a forest department took to protecting that 
forest it would not be with the chief object of preserving undimin- 
ished the outflow of that spring. 

As another case, let us suppose a couple of long hill range8 with 
a valley or system of valleys between them. Let us imagine that 
the water-tight stratum crosses these hills paming under the valleya 
-not striking anywhere in the neighbourhood the surface of the 
earth. Then the rain that falls and sinks into the ground on those 
hill-sidee which face the system of valleys will tend to run into the 
valleys. The water thus forms a curved sheet following the in- 
dentations of the water-tight stratum. In  the valleys the upward 
pressure of th i~  water thus resting on the impervious stratum be- 
comes great, ae it has what engineers call a head of water. S u p  
pose that somewhere in one of the valleys the ground above the 
water-tight stratum is easily penetrable by the water. Then the 
water will well up there, and though it may begin with a small 
opening, it will gradually enlarge it by the mere mechanical action 
of the water. In this case we have the spring site in a valley. 
The lower the site where the water finds ita way back to the earth's 
surface the more abundant-the flow is likely to be, became the 
extent of earth surface thus drained is likely to be larger. Such a 
spring is also likely to be more constant in its flow, for though 
there may be dry weather over one part of the thus drained earth 
surface, heavy rain may be falling elsewhere, and so keeping up 
the average. 

Lastly, suppose that in the valleys between these hill ranges 
there is no one small spot of earth below which, the ground over 
the water-tight stratum offers an exceptional facility to the upflow 
of water. But. let there be a somewhat considerable extent below 
which the soil or the rocks are all equally and moderately pervious. 
Then the water will tend to escape upwards through this extent of 
ground, and we have perhaps a lake formed. If the ontflow of 
water is less considerable, or the evaporation is great, we may only 
have a marsh or swamp. I n  this latter case there is no reason 
why the ground should be nearly level. 

If, however, the forest is comparable in extent with the country 
drained by the spring, then the value of the forest in sustaining and 
equalizing the flow of the spring haa been proved beyond all ques- 
tion. Especially is this the case when the land is on a slope. 



Be regard3 the sttitement that a " hill-side is about the worst 
receptacle for the retention of water that can be imagined," it 
may be d i c i e n t  to mention that on the peaty mountain slopes of 
Ireland and Scotland there are lodged at the present moment some 
millions of tons of water.-Indh Zhgineering. 

b THE -VAN C o m ~ ~ . - T h e  country of the outer Him- 
alaya-the tract. which form the base of the vast triangle which 
has the isle of Ceylon at its apex-is the most charming for cli- 
ma6e and the mmt surpassing for grandeur and beauty of ecenery 
of all the districts, countries, and placea of India. The writer ia 
frmiliar with but one part of this long line of temtory, and of 
that part he takes up his pen to give some account ; but he be- 
l i e ~ ~ ~  that he may say with correctness that there is vast simi- 
Lrity everywhere along the great wooded base which looke down 
on the plains of Hindustan, in front of the eternal snows, from 
the Pnnjab brritories, far to the 10% to Darjeeling and parta 
djacent and beyond, away to the right. You have the same san- 
&ria for British soldiers ; hill stations for the Enropean com- 
mnnity generally, which w r y  only as one English town difFere 
fmm its neighbow ; and nestling in nooks all over the bill-aides, 
yon have the same sort of native inhabitants, semi-Hindustani 
or lndian and semi-Mongolian in national type. 

Of late years, the most notable movement in these mountain 
d i c t a  has been the establishment of the Forest Department by 
the Government of India, which has, by the hands of this depart. 
ment, assumed formal possession of all the great forests ; has set 
about taking care of them ; and, further, of multiplying and in- 
cming both the area and the best natural products of these enor- 
mans and majestic wildernesses. Noble are the mightly hill-sides, 
indeed ; and in the verdure with which they are olad may be 
mted many varieties of pine and classes of kindred genus. The 
deodar, which we believe is a cedar, is esteemed the most valuable. 
11 the hill-tracts which face the upper provinces of India, the 
m o n n h i i  generally are wooded only on the sides looking back- 
ward to the higher ranges, the snowy chain behind ; and the slopes 
which look south, to the sun, are yellow and bare. At pointa 
h g  the line of railway which runs for many a hundred mile from 
Ucntta in the south-eat to far-distant Pe~hawar, right on the 
distant verge of empire, one can alight to go to the hill station of 
his choiae or to which duty draws him. Da rjeeling, which is now 
a great place, can be reached from Calcutta direct ; and by going 
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up the line, one can alight for Naini Tal or Mussoorie, for Dalhousie 
or Simla ; but to get to these places, after leaving the main line, 
one must nndertake a second journey, which varies in length and 
in difficulty with the station selected. But refreshing i t  is, when 
you do get there, and you can appreciate then what ' climate ' 
means ; and you are apt to go abont enjoying each mouthful of 
the fresh air, with hands extended, as if to grasp and weigh and 
feel the delightful commodity. • 

The climate would be considered good and bracing for any  
country in the world ; and the Forest officers are quite apprecia- 
tive of the great advantage that in this respect they enjoy : and 
they cling to the hills, although, as compared with some other 
departments, the Forest is not well paid ; while the life is often 
one of complete isolation. The Forest officials have rather a 
difficult course to steer in their dealings in the way of duty with 
the native communities of the hill-side and the glen. The villages 
are legion ; they are scattered about everywhere, and they have, 
the writer infers, many claims, aoming down probably from un- 
known antiquity, which are apt to clash with the great claim of 
imperial lordship. But the department appears to be very wisely 
guided ; and the officials are trained men, not rarely of high 
scientific attainment ; learned in all native languages, and in social 
position equal of course to any. Jolly little cribs some of the for- 
est huts are, and in much, very nn-Indian like ; but covered with 
trellis-work and creepers, half hut, half bungalow, they carry one 
away from things Indian, especially when the sun is sinking low 
behind the great mountain walls, and the air is getting chilly, chil- 
ly. Very pleasant then to turn inside, where the little room is 
ruddy with the light of the roaring fire. On the sward near the 
house you may see, too, English daisies; but they do not come 
naturally ; for if they exist, they are due to the horticultural tastes 
of the officer of the circle. The villages are low in the interlying 
valleys, but sometimes on the slopes of the hill. Some look like a 
collection of Swiss cottages, two-storied and roofed with slate ; and 
Swiss or not, certainly unlike anything in the lower regions, 'the 
plains,' from which we have just ascended. 

I n  one large village which the writer visited, he was struck with 
the fine appearance of the female community. They looked far 
finer beings than the men, and were full in form, with remarkably 
large and expressive black eyes ; and, generally, buxom of figure 
and expressive of face ; while the men appeared very ordinary, 
thin, and shabby creatures. 

Another charm of ' the interior '--as the regions lying away 
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frmn the hill stations are called-is the pheasants. Here yon get 
the noble birds amid the noble forests. There are several varieties, 
but the most prized is the monal,  which is got at  the highest ele- 
ration, and whose coat is of a beautiful azure. You may be ' worse 
dT,' indeed, than to be wending yonr way home to the hut cary-  
ing a heavy pheasant, which you have just bagged on the soft 
grrssy brow of some great declivity ; turning, now and again, to 
h k  at the sunset light still welling up from the sable deep  of the 
opposite ranges ; and then feeling the frozen ground of the forest 
path crunching beneath your feet ; while yonr retriever comes pa& 
tering after yon. 
There is other game than pheasants on these alps, however, very 

M e r e n t ;  and the pursuit more arduous. Bears abound, and 
tigers are at  times very troublesome. The bear, although not fond 
of showing fight, can maul most frightfully with his claws, which 
resemble those of a garden rake, and his favourite coup is to scalp. 
Bdr. P-, a Forest officer, lost his life by a fall from a precipice 
in an affair with a bear ; and as to tigers, our host at  Deoban, Mr. 
b, was the lucky man who, a few years ago, killed a man- 
&, for whose destruction the whole station of Chakrata turned 
out, eoldiers, civilians, and all, a comprehensive line ; and the animal 
fell to the d e  of Mr. 8-. I n  a jar of spirits in the bungalow 
some human remains are shown that were found in the stomach. 
Cloee to Deoban, Mr. G-, of the Forests also, a noted sports- 
man and shot, while walking along, heard some noise behind him, 
and discovered that he was being followed by a tiger. H e  signal- 
led to his servant to hand him his rifle ; and returning towards the 
striped animal, he ' let him have ' a bullet in the head, and ' bag- 
ged' him ; the shot being aa accurately placed between the eyes 
re if done by a pair of compasses !* 

In the winter-time, the writer has seen the icicles hanging 
plentifully, long and solid, from the eaves of the Deoban bungalow, 
tbe snow lying deep everywhere, and the vast woods shrouded, 
dent, in the soft ghostly garniture. This spot is some 9,000 feet 
above the sea ; and after a stormy night, the writer has seen the 
clouds Iring like a great calm sea below one, with here and there 
the tops of hills for islands. The coup d'cei2 was superb and en- 
chanting : the millions of surrounding trees mantled in saintly 
mow : below one's feet, the floor of cloud, ' vast-motionless ' ; 
fir away, the white bulwark of the eternal snows ; and over all, in 
exquisite contraet, the pale blue of the sky, with the sun as yet 

-- 

This did not happen near Deobao but in the Dhagaratti valley.-[ED.) 



unrisen. Snch a wane is not o b n  beheld, and forms a diamond 
locket for Memory to keep with her. 

I n  the summer, which is always pleasant in these altitudes, wild 
atrawberries patch the sides of the hills with red. Eaten ' one b y  
one,' these have not much hvonr  ; bnt munched by the handful, they 
do give out some characteristic relish, albeit a faint one ; and they 
make very nice jam. Apricots are grown in the native villages, 
and these, too, are better as jam than eaten from the tree. Rape 
and blackberries can also be gathered ; and the writer remembers 
gratefully the confections made by a lady-friend resident at the 
neighbonring military hill station ; and all made from native fruit, 
supplemented by perhaps English strawberries. I n  the military 
station, in cantonments, yon might well forget India: for every- 
thing looks so English. Neat brick buildings of all sizes, with 
slated roofs ; brisk, stalwart redcoats ; neat young English women 
psssing by ; and in the gardens below the railing-lined walk, little 
fair-haired English b o p  and girls laughing and playing. And 
the fresh, glorious air, how it comes in billows np the wide steep 
ravina, with the diminished trees and villages far away down 1 
And looking level, yon feel the sensation of being np in a balloon ! 
Here the newly arrived regiments are sent when just ont from 
England, to be ' set up ' by a year's residence, ere going to their 
long spell of dnty in the hot plains beneath. And the English 
look, mostly, as if the place did them good ; and yon may see as 
healthy visages and as m y  cheeks here as you conld wish. 

To revert to the strawberries. The writer recalls a time when 
he went strawberrying with the help of all his baggage coolies, to 
@her for jam-making ; and how a favourite dog, Sancho, a water- 
spaniel, waa as keen after the berries as any, and wonld hunt for 
them in company of his master, and with roguish delight wonld 
seek to be first at a good one, pouncing upon it with his paw ; and 
with waving tail, and the white of his knowing eye showing, re- 
fusing to let go ! A hiU pony that had been for years in the plains 
enjoyed himself, too, on another occssion ; and when he came to a 
stretch of snow lying by the roadside, wonld delight to go among 
i t  and to toss at it with his nose aa he trotted through it. I t  is 
requisite in these parts to have horses that are accustomed to the 
hills, for animals coming np freshly are apt to get terribly puffed 
and blown with but little exertion. Ponies are preferable to horses, 
but the latter are exteneively uaed. Not far from the csntonmenta 
of which we are writing is the spot where, in the year 1871, Cap 
tain Lillingston of the Forest department lost his life by hie 
horse's foot slipping. He fell, not over a sheer precipice, but 



down a long g m s y  bank ; and was found dead at or near the foot 
of i t  ; and the horse too. A simple stone with an inscription and 
I.H.S. marks the place on the path by tlie lone hill-side. 

One branch of the work of the Forest department is the cutting 
of eleepers for railway purposes, and the floating of them down the 
streams that wind towards the plains at  the bottom of the ravines 
in the mountains. The deodar cedar is the best, we believe, for 
eleepers. This ia a most important part of the department's opera- 
tion%. Another is to supply the cantonments with firewood ; and 
Wly, i t  devolves npon them to offer a great deal of general hos- 
pitality, which they obligingly do, and at no small sacrifice, for 
many are the calls npon them, both npon their time and their cellar 
and larder, by friends well known and by the passing stranger. 

It is a grand mountain country. The scenery is of great beauty 
and grandeur ; often more bare and bold than beautiful ; yet in 
the aspects facing the north, where the trees abound everywhere, 
one finds scenes of singular nobility ; and on most days you can 
get a view of the higher monarchs, the eternal snows. These, 
however, are distant, and not, therefore, so imposing as imagina- 
tion will figure them, and the snow appears at times aa of a metal- 
lie tinge. But it is grand, nevertheless ; and the air cold, bracing, 
glorions. Lovely are the pinewoods when the late afternoon sun 
is lingering among them ; and the high bank where the wild 
thyme grows, on the misty morning when the sun is slowly climb- 
mg up from the east, there is health and pleasure and poetry there 
too ; as3 there is when the aromatic scents from the forest side eteal 
over one like soft and subtle music.-Chambere's Jouml.  

T~E:  FOBEWBY O F  WEST AFRICA.*-T~~S, as its title indicates, is 
intended to form a hand-book to the economic plant-products of 
Western Africa. Although the author is Governor of a British 
colony in this region, his remarks are by no means oonfined to 
British possessions, but are intended to include all that is at present 
known of economic interest connected with the plants of Western 
Tropical Africa. 

Following Prof. Oliver, the author deems it expedient to divide 
Eatern Tropical Africa into two principal geogruphical regions. 
The first, called Upper Guinea, includes the weetern coast region 

Skdch of the Forestry of Weet Africa, with particular Reference to ite Principd 
Caramerdd Prodacta By Alfred Moloney, C.M.Q., of the Government of the 
Cdony of Jhp. (London : Sampson LOW, Xaraton, Searle, and liivington, 1887). 
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from the River Senegal on the north to Cape Lopez immediately 
~ o u t h  of the equator ; the interior drained by rivers intermediate 
between these limits, and the small islands of the Gulf, Fernando 
Po, Prince's Island, St. Thomas, and Annabon. The second re- 
gion, called Lower Guinea, includes West Tropical Africa from 
(!ape Lopez southward to the Tropic of C!apricorn, including Congo, 
Angola, Benguela, and Mossamedes. Within the limits here indi- 
cated we have British possessions represented by " colonies " and 
" protected territories," and we have numerous possessions claimed b y  
the French, Portuguese, Spanish, and German Governments, some 
of which have ~ n l y  lately been acquired in the European scramble 
for African territory. It is only right to mention that the term 

possessions," as here applied, is somewhat a misnomer. There is 
little practically possessed, even by ourselves, except a slender 
coast-line : the interior is described as having no " territorial defi- 
niteness," and it is politically, no less than scientifically and com- 
mercially, unexplored. Capt. Moloney has wisely not attempted 
to treat separately of the economic products of these possessions. 
He has taken their present economic botanical productions in order 
of export valuo, and we find that these consist chiefly of palm oil, 
ground nuts, india-rubber, coffee, gum, dye-woods, cacao, cotton, 
fibres, and timbers. Palm oil, the produce of Elc~icl pineensis, a 
plant which covers immense tracts of country in Western Africa, 
is imported to this country to the value of nearly a million and a 
quarter annually. The yellow palm oil is obtained from the outside 
fleshy portion (sarcocarp) of the nut, while a white solid oil is 
obtained from the kernel. India-rubber is another West &can 
product obtained chiefly from climbing vines belonging to t h e  
genus Landolphia. The author was one of the first to draw atten- 
tion to the value of Landolphia O U , U ~  as a rubber-plant, and it 
must be gratifying to him to find that the exports of "white 
African rubber," as the produce is called, have during the last fonr 
years risen from almost nothing to a value of nearly f.36,000. 
Jvhat is know as "Yornba" indigo, derived from n large tree, 
Lonchocarpue y a n e m ,  has evidently a commercial value, but at 
present it is used to mix with butter or "shes" to make t h e  
negroes' hair a fashionable gray ! 

Numerous West African plants are cited as yielding either gum 
tnrgacanth, copal, frankincense, gum-arabic, bdellium, or resin ; 
what is called "ogea" gum, derived from an unknown tree, 
Dan&llia sp., is used powdered on the body and as a perfume by 
women. The true frankincense-tree of Sierra Leone is Danielliu 
thrlfera.  Cammood, used largely as a dye, is derived from Baphia 
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didu; but although barwood is generally said to be derived 
from the same source, it fetches only one-sixth the price of the 
former. The medicinal properties possessed by numerous West 
African plants is a subject full of interest. 

Various species of St rqhn thw,  the active principle of which 
was formerly used for poisoning arrows, and is known to be of in- 
calculable benefit in cardiac diseases, nnd the merits of the " mira- 
culous berry " (Sidetoxylon dulc@um) of the Akkrah and Adarnpe 
districts, which is credited with rendering the most sour and acid 
whatancee "intensely sweet," and of the "oro" plant of Sierra 
h u e ,  said to act as an irritant poison cumulative in its effects 
(which has been ascertained at  Kew to be a species of Eupl~orbia), 
are among the numerous subjects requiring further investiga- 
tion. 

A most cursory glance at  this book cannot fail to suggest the 
wonderful wealth both of botanical and industrial problems which 
are yet unsolved in connexion with West Tropical Africa. The 
"Flora of Tropical Africa," by Prof. Oliver, of which three vol- 
umes are published (the last in 1877), has made a beginning in the 
work of elucidating some of these problems ; but in recent times 
few men have systematically pursued West African botany, and 
the entire absence of a resident botanist or of a properly-equipped 
botanid establishment in any of our West African colonies has left 
tho plants of a most important region to be known only by the 
intermittent collections of travellers who have either perished there 
before their mission+has been completed, or have hastened home to 
a~oid the effects of the deadly climate. 

Nearly 200 pagea of Capt. Maloney's book are taken up with 
condensed notes and references to the economic plants of Western 
Africa arranged in natural orders according to the " Genera 
Plantarum" of Bentham and Hooker. To many people both in 
Rest Africa and at  home these notes, brought together by the 
asishnce of an officer connected with the Kew Museums, will 
prove of great value. I n  the appendices are given a copy of the 
instructions for collecting plants, seeds, and useful plant-products 
kned by the Royal Gardens, Kew ; an ornithology of the Gambia, 
trp Capt. Shelley ; a list of Coleoptera and of diurnal Lepidoptera 
of the Gambia, by the same writer ; and a list of reptiles, batra- 
chias, and fishes collected a t  the Gambia by Capt. Moloney in 
1884-85. 

The book is well got up and clearly printed, but it has the un- 
pardonable defect of being published without a good alphabetical 
index. This greatly detracts from its value as a book of reforenco. 



It, however, is  the chief fault we have to find with a work full of 
interesting matter for the first t ime brought together, and evident- 
ly prepared with great  care.-D. M.-Nature. 

THE ANNUAL FLOODS IN THE PuNJAB.-T~~ ' Pioneer ' has review- 
ed our  February paper from " Indian Engineering " on the effects 
of irrigation on the recent excessive falls of rain in the Punjab,  
and as we thoroughly agree with the conclusions arrived at, we 
republish the articles for the benefit of our  readers. 

" The floods which have several times within the last three or four 
gears breached the North-Western Railway in the neighbourhood of 
Umballa, thereby cutting off Simla for a time from postal communica- 
tion with the outer world, have been generally attributed to the reckless 
denudation of the lower hill ranges between Simla and the plains. This 
view has of course been maintained, and the proper remedy pointed out  
and insisted on again and again by professional foresters; yet in a spirit 
of fairness, which cannot be too highly commended, the lndian For- 
ester' for this month quotes from a professional engineering paper a n  
article by Mr. J. E. Hinton, C.E., which maintains tl~a* the &t rue  
cause' of these floods is to be-found in the newly irrigated lands of the 
Sirsa district watered by the Sirhind Canal. The editor of the ' Por- 
ester' makes no comment on Mr. Hinton's article, probably thinking 
that his statements and the figures advanaed in their support carry to 
professional readers their own refutation. Briefly stated Mr. Hinton's 
calculation is thie : taking 1,000 square miles in the neighbourhood of 
Birsa, of which abont 1-400th part is ~ d e r  daily irrigation in the ho t  
season just before the rains, and assuming that  the evaporation from 
this is one-fifth of an inch daily (about twice the average rate, but pro- 
bably not too much for June), we get a million cubic feet of water daily 
added to the over-lying atmosphere, which, when rapid tral~sportation 
by the hot north-west winds comes to an end, will speedily saturate the  
over-lying atmosphere, say to the height of a mile. Supposing t h w e  
1,000 cubic miles of saturated air to be carried by south-west winds t o  
the outer Himalayan ranges, and to have the. temperature there reduced 
10 degrees, the result will be a precipitation of 70,000,000 cubic feet of 
water, or thereabonts-surely snfficiint to give rise to a disastrons flood, 
80 i t  seems when we speak-in millions. But if we inquire how much 
rain this means when measured in the ordinary way, we find that  
70,000,000 cubic feet spread over 1,000 square miles of country mean 
only 0.03 inch of rain-barely eufficient to lay the dust I " 

" The actual quantitiee of water involved in a downpour giving rise to 8 

5ig flood are so enormous, that the evaporation from all the irrigated 



Id in Indii h a negligible quantity in any investigation into their 
origin. Thus on two occasions laat year the rainfall over the eastern 
half of Dehra Dbn, the Siwalike and the Nahan hills to the weat, exceeded 
10 inches in 24 hours-once over a great part of the region, which is  
mnth more than 1,000 square miles in area, i t  wan nearer 20 than 10  
inchen. But 10 inches of rain over 1,000 square miles is 23,233,000,000 
d i e  feet-. quantity incomparably greater tlran any result of local 
eraprotion, and capable of prducing most diaastroua floods if allowed 
to ran off directly into the drainage channels. On the Panjab side of the 
Jnmm snch a free course is provided by the denudation of the lower hill& 
The railway, therefore, gets breached almoet as regularly as the rainy 
s e a m  cornea round, and in some districts, like Hoshiarpur, the fertile 
h d a  of the plain are being smothered under the sands brought down 
from the poorly consolidated tertiary rocka of the onter hills. On the 
&binspur aide of the river we do not hear of such floods, though the 
rainfall on t h e  Mnssoorie Hills, Dehra D6n and the Biwdiks is usually 
much heavier than to the westward, r imply becanse the soft sandstones 
of the Siwaliks are carefully protected from denudation by a belt of close 
h t .  Heavy downpours over this region in the month of Angust have 
teen nnndly frequent, it is true, since the opening of the Sirhind Canal ; 
bat port hot is not always propter hoc, and of the cause of this freqaency 
nothiig whatever is known. Every season has its own peculiarities, and 
ereh j a r  the heaviest rain has a tendency to recur in particular localities. 
&me years t he  region of heaviest precipitation is in North Bengal or 
Tirhoot, at other times it is Rohilkhaud, and this year it happened to be 
tbe Upper Dohb and Dehra Dbn. But when the heaviest rain falls in 
the normally moister regions to the eastward (where there are no canals), 
much larger amounts are not uncommonly recorded, for example over 36 
inches at Pnrneah one day in 1879, and over 34 a t  two placee in Rohil- 
thud in 1880. " Pioncer. 

P AT ION OF USAR LANDS IN BERAR.-We extract the  fol- 
losing from the Annuli1 Report of the Agricultural Department, 
Bengl, for t he  year 1886-87 :- 

Having noticed in  the ' Indian Agriculturist ' that  Mr. Maries, 
Superintendent of Gardens of the  Maharajah of Dnrbhunga, had 
mcoeeded i n  reclaiming lands impregnated with saline mattar by 
planting certain trees upon them, a letter was addressed to  him, 
aking for further information on the subject. I n  reply, Mr. 
BIaries wrote as follows :- 

'&I When I came to Dnrbhunga six years ago, I wee much troubled to 
how what to do with certain patches of saline eoila of the worat des- 
aiptioa One was the site of an old saltpetre factory where evec weeds 
would not grow. I had this soil dug deep (2 feet) m d  plmted thick 
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(3' x 3') with Inga Saman (rain trees), Albizeia proma,  Albixairr 
Lebbek, Cmsia &ida, Millingtonia hortemis, siesti, nim, &c. The best 
were the two first named. They were sown in pans, transplanted when 
the second leaves developed into single pots, and grown on till about 3 
feet high in pota. The salt ground was prepared as above, and the trees 
planted early in the rains. The ground in three years was completely 
filled with roots, and to all appearance the salt gone. The trees were 
thinned out last year only leaving the best, and the gronnd is very good 
now. 

' I n  another place near my house, where the gronnd was covered with 
white salts quite one inch thick, and where nothing would grow, I had 
holes dug 4' x 4', and new earth filled in, and large trees 12 mouths old 
transplanted with wood poles, I gave the measurements of two on t h e  
worst ground to prove how they have grown-Albizria 5 years old, 
height 40 feet, girth of trunk 4 feet from ground 3 feet 10 inches. A 
rain tree same age, girth 1 foot 10 inches, height 20 feet, a'spreading 
tree. The ground now is covered with dtib grass, and I have some 
splendid plantains growing there. 

- I L  The trees I think shonld be thoroughly established in pots before 
planting, and this shonld be done in favourable weather just a t  the com- 
mencement of the rains. 

" The Inga Saman produces snch an enormous quantity of surface 
feeding roots, and these yearly decay, leaving a rich deposit of vegetable 
matter in the ground, and making the soil open, and I have no doubt 
the trees take up the salts too, that in  a few years the nature of the soil 
is  completely changed. The trees should be planted as thickly as PO5 
sible. 

' I  Tbe timber is first rate for firewood, and the trees beor lopping well. 
I should think i t  would be an excellent tree for swampy feverish places 
in Bengal or elsewhere, being snch an enormous water-absorber ; i t  is as 
valuable ae the willow or eucalyptus, the willow being used by the  
Chinese ss a preventative for fever, and always planted round villnges 
in rice distriota. 

" Albiz~ia ie said to be a valuable timber; i t  is certainly a very hand- 
some tree. I can give you a supply of seeds, if you care to have them, 
for distribution and trial in other places. 

' Rain tree seede can be obtained from Dr. King, Seebpore Botanical 
Gardene! " 
" Though the question of reclamation of lands impregnated wi th  

saline matter is  not  of snch importance in these as in other Pro- 
vinces, ye t  it is by no  means a n  unimportant one in Behar, where 
considerable areas of saline soil a re  to be found. Dr. King,  who 
was consulted on the subject, sees no  reason t o  doubt the correct- 
ness of Mr. Maries' conclusions, and trees have been supplied. 'by 
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him for experimental cultivation on saline soil to District Officer8 
who have applied for them. 
" A sample of the original soil reclaimed by Mr. Maries is at  tho 

same time being analysed with a view to determine how far it red- 
ly contained saline matter." 

T ~ ~ ~ T B I E N T  OF PLANTS ATTACKED BY WHITI+ANTS.-A correspond- 
ent of a northern paper has very recently made known through 
its means, the fruits of his experience in connection with a certain 
very simple mode of so treating plants that are attacked by white- 
ants as to effectually rid them of those dangerous enemies, and this 
too, when apparently more powerful methods recommended by 
wientific authority, had proved nnsnccessfnl, both in his own hands 
and those of other people. We therefore deem i t  advisable to make 
known as widely as we can, the precise nature of his successful 
operations in order that planters and gardeners eve rywhore, within 
the limits of this Presidency, who are suffering by the invasion of 
tho* insect pests may have a chance of getting rid of them by 
following his example. This expelimentalist, we must add, before 
going on to describe hiis special method, had tried the scienti- 
fically prescribed remedy of Phen~le,  and had " found that its 
effects only last so long as the scent of the phenyle ren~nins in tho 
ground. For when this gets faint and dies out, the white-ants 
will attack the plants so treated." The alternative agency employ- 
ed by the same party, however,-and which he therefore "would 
recommend to all amateur and other gardeners,--even the " Super- 
intendent of the Government BoLtnical Gardens,"-is to adopt tho 
following recipe for keeping white-ants from the roots of young 
trees and plants :-'' Get a common mud pot, and half fill it with 
-]-tar, filling up the remaining space with water, and then leavo 
it in the sun during the rest of the day. I n  the evening, look 
at the solution that has been formed, and, if very strong, put a 
portion of it into an ordinary watering pot of water, and soak the 
roots of the young trees or bushes you suspect to be attacked by 
whiteants with it ; also take a small quantity of the strong re- 
solution, and daub the bark of them with a rag or brush well wet- 
ted with this for a few inches above the soil. This will prevent 
the white-ants climbing up, as they are so fond of doing, and bark- 
ing the trees or shrubs." But the like treatment will not suit 
vegetables of minor kinds. " I tried it the other day " (adds this 
expert) "on some cabbages that the white-ants attacked after they 
had been planted out, but it did not succeed. I strol~gly suspect 
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the solution was too strong as the young plants were quite burnt 
up or scorched." The use of coal-tar, per st, to protect fruit-bearing 
trees from the attacks of various insect pests is of course an old 
story known by all Europeans, althongh i t  probably has not reach- 
ed the ears of natives in general ; but applying the same protective 
to ordinary garden vegetable growths would seem to be a novel 
practice, which is well worthy of a general trial by all gardeners 
who find their plants of that description invaded by white-ants, o r  
any other crawling insect pests. Coal-tar water will most likely 
repel any of these which come within scent sf it, to say nothing 
about the effect on them of its taete; for everyone who is acqminb 
ed with that product of the gas-works must well remember how 
highly offensive is its smell, and how difficult is the operation of 
cleansing any part of one's person or clothing which has had the 
ill-luck to get smeared with i t  accidentally. Before quitting this 
subject, we may as well draw attention to a kindred matter of 
considerable importance to coffee-planters a t  large, since i t  con- 
cerns the doubtful value, to their estates of a certain tree, on 
which they have hitherto placed much reliance, to wit, the "Atti" 
(Ficus racemosa) regarding which a correspondent has written thus 
to a Bengal journal :-" It is an open question whether the " Atties " 
do good by attracting the green bug to themselves, away from 
the coffee, or harm, by attracting this pest to the estate. I most 
reluctantly admit my own opinion is, that they must, and can- 
not but, do harm. For they form great breeding places all over 
the estate ; and although for the time being the bug may keep to 
them in preference, I fear that it would cease to do so with the 
disappearance of green leaves and shoots. It is a terrible dilemma 
that we are in : extermination-if it be possible-cannot be carried 
out unless every " Atti" tree on the estate, so soon as attacked, is 
cut down and burnt. And this is the tree that we have so carefully 
reared and brought up for shade."-Indian Agrieultu&st. 



ERRATA. 

Vd. XIV., No. 1. 

P ~ g e  32, line 15, for Acroconica,' read Acrocomia.' 
,, ,, ,, 16, for ' Manchincel,' read ' Manchineel! 
,, ,, ,, 17, for ' Coceoloba cnifera,' read ' Coccolobe nviferr.' 
,, ,, ,, 25, for ' Cousbaril,' read Conrbaril! 
,, ,, ,, 26, fm ' Angincel,' reud ' Angineeh' 
,, ,, ,, ,, for ' Audira,' read ' Andira.' 

Januarp Number, Vol. XIV. 
Page 12, line 29, and page 13, line 5, omit the word 'farther.' 
,, 13, ,, 27, omit the word ' decidnons.' 
,, 13, ,, 37, for ' next,' read ' nearest.' 
,, 14, ,, 15, for 'when,' read 'where.' 
,, 14, ,, 20, omit the word ' yet.' 
,, 14, ,, 32, for 'know,' read I known.' 
,, 15, ,, 32, for ' sinks,' read rise.' 
,, 15, ,, 37, omit the word ' not.' 
,, 15, ,, 38, for still reaches,' read does not reach.' 
,, 16, ,, 45, read, In the northern 'dry zone,' which in the 

southern portion of Rajputana commences a t  the 24th parallel 
of North Latitude.' 

,, 18, line 10, for ' there,' read where.' 
,, 19, in table ' 1876-1885' belongs to column headed ' After 

1875.' 
,, 19, line 3, below table, for ' are allowed,' read 'give.' 
,, 19, ,, 9, below table,for ' also,' read therefore.' 
,, 20, ,, 4, for ' 60,' read ' 20.' 
,, 80, ,, 12, read, 'where a regular conservation has changed 

t h e  character of the forest to r considerable extent.' 
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IMPRESSIONS O F  A MONTH I N  THE FORESTS O F  
SOUTH BERAR, WITH SPECIAL REFERENCE 

TO " LIGHT-GRAZING." 

THEBE are many interesting, and some even important, questions 
connected with the Berar State forests, and their capacity for 
subserving to the various requirements of the Province in timber, 
fael, grass, pasture, &c., &c. ; and it was my intention to have 
written, later on, a Note on Berar which, I hoped, would contain 
information both valuable and original. But, to my great chagrin, 
I bad to leave the Berars at  the very commencement, so to say, 
of my studies. Still, the opportunity was given me for making a 
minute inspection of the Pathroat, Khorad and QondnAkri reserves 
in the WGn District ; and conditions being, as I have been given 
to understand, very much the same in the remaining forests of 
t k  district, and in South Berar generally, I may be excused, 
perhapa, if I attach to these impressions of a month's tour in that 
part of t he  Province a value which they might not otherwise 
Po@"=. 

It will be remembered that Berar is the cradle, in India, of a 
form of treatment that is generally referred to as the method of 
obtaining natural reproduction by a system of regulated, or " light," 
w i n g ,  a n  idea that speedily extended itself to other parts of 
Indii, causing, at the time, a certain degree of commotion among 
seriously minded Forest officers, and some anxious forebodings. 
This new gospel, as understood by the Civil administration, seemed 
to show that the Forest Department was imposing an unneces- 
sarily heavy burden on the people, in that i t  not only closed an 
immense area of natural pasture, and that in a country where 
pastnw was in high demand, but made matters worse by deny- 

u 
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ing to the forest what was good for it. Personally, I can say 
that, in Oudh, where I was then serving, the idea found so mnch 
favour in high circles that it not only influenced my efforts 
to exclude cattle, but raised a question as to the expediency of 
excluding cattle any where. In fine, the principles of " l ighb 
pz ing , "  as expounded to the world, or interpreted by it, gave 
indications of bearing very mischievous results ; and so mnch im- 
pressed was I, at  the time, with this circurnatance, that I wrote 
an article in the " Indian Forester " on the subject, with the riew 
of discountenancing, if possible, a too general application of a 
treatment which, whatever its merits might happen to be under 
the conditions of forestry prevailing in Bernr, was manifestly un- 
suited to the requirements of our forests in other parts of the 
Empire. I n  that article, I expressed considerable doubt as to the 
practical character of the " light-grazing " method of securing 
natural reproduction, the operation of which appeared to me to be 
surrounded with difficulties and dangers of a more or less insuper- 
able nature : and I, moreover, endeavoured to show the impolicy, 
from a forest point of view, of giving further encouragement to 
cattle-breeding on the confines of our forests-a state of things 
which is, even now, being carried to exaggerated limits, creating 
one of the greatest difficulties with which the Forest officer has to 
contend. 

Since then, the Dehra Dun Conference has sat, and it will be 
familiar to many of us how Colonel van Someren there explained 
the advantages of " light-grazing," as applied to Berar, and the 
epecial conditions which render that treatment beneficial to a sec- 
tion of its forests, namely, those situated in the southern half of the 
Province. I need, therefore, hardly go over the arguments used by 
Colonel van Someren on the occasion, which can be seen in the 
unofficial report of the proceedings. I t  will be sufficient to ob- 
serve that he disclaimed all responsibility for the erroneous no- 
tions that had got abroad on the subject, conceding, himself, that 
" light-grazing " was only adapted to certain very special con- 
ditions. 

I shall now proceed to give my own impressions of "light- 
grazing," as formed from personal observation of its effects in the 
Wdn forests of South Berar. Before doing so, I must, however, 
emphasize the hope that it was not my misfortune, in visiting these 
forests, to stumble on an exceptional state of things-exceptional 
as regards the District, at least. The District Forest officer him- 
self assured me that I would not find this to be the case. Moreover, 
in connection with everything that I am about to say in this article, 



I must disclaim any desire or intention to reflect unnecessarily on 
the judgments of other people. Such criticislns as I may find my- 
self compelled to make will, I trust, appear warranted by the 
importance of the qutstions a t  issne to the Department at large. 
Most of my remarks relate to " light-grazing," directly or indi- 
rectly, and, as such, would seem a natural sequence to my previous ' 
contribution to the "Indian Forester" on the same subject. 
The Pathroat reserve has an area of 4 square miles only, and 

has been open to continuons " light-grazing " during the monsoon 
months (July-November) of the past four years. The ground is, 
in part, level, in part undulating. Very much of the forest is ' 

made up of old cultivation, the fields of which remain either blank, 
or are imperfectly clothed with a vegetation consisting principally 
of thorns. The remainder of Pathroat comprises a stock of teak- 
pole, dwarfed, branching, misshapen, diseased, associated with a 
preponderance of such species as l'erminalia tomentosa, Lagerstre- 
mia pmtJIOM, Butea frondoaa, Acaciu Catechu, Adina cord;folin, 
%enia dalhyioincs, Phylkdlrua Einblica, ZizypAua, &c., &c., 
be vegetation of which is of a still more unprepossessing character. 

The whole constitutes an open ruinous class of forest, in which 
we observe but few traces of recent successful reproduction-that 
is to say, undoubted seedlings of more than a year's growth-and 
but small evidenca of either present or prospective resources. 
Almost everywhere, the soil is hard, ~ltony, and dense-a black 
cotton soil of generally meagre depth over " moorum " (trap rock 
more or less disintegrated). 

In a forest so circnmstanced, it is my opinion that cattle ought 
not to have been admitted by us. The principal obstacle to re- 
production here evidently lies in the soil, the physical proper- 
tie of which have been so changed by long exposure, resulting 
from generations of fires and grazing in a depleted forest, as to 
make successful reproduction impossible for many years to come, 
anles measures be resorted to which will modify the present con- 
dition of the soil in a very important manner. It is, I urge, not 
the grass that has, in the main, been preventive of reproduction, 
but the soil ; and to uncover that soil, and trample upon it, is to 
make i t  even more unfruitful than it now is. I n  support of my 
contention that the grass has had nothing to do with the almost 
entire absence of young seedling growth of the valuable species, 
that haa obtained a permanent footing in the eoil, I would adduce 
the fact that "lightrgrazing " has signally failed to improve the 
condition of the forest in  that respect. Germination appears to 
be profuse ; but the young seedlings die off, if not at tha close of 



the rains, then very soon afterwards, showing plainly that their 
superficial and sickly root system can only live so long as the  
surface soil contains moisture in it. We see exactly the same 
condition of things in some of our ruined d forests of the North 
of India. In  my opinion, " light-grazing " has, therefore, proved 
rather injurious than otherwise to the Pathroat forest. Undoubt- 
edly, the absence of p s  has assisted germination ; but it has 
tended to deteriorate still further the soil, and to make permanently 
s n c ~ f u l  reproduction more hopeless than before. And the whole 
of the forests seen by me in Whn partook of the character of 
Yathroat ; namely, open, ruined forest, with a hard, dense surface 
soil that nature was doing her best to protect, and soften, and 
improve with the aid of a friendly covering of grass ; bat opposed 
in this by man, light-grazing," and an imperfect fire-protection. 

I n  observing here that " lightrgrazing " was not, in my opinion, 
a correct method of treatment, as regards these fomts, my mean- 
ing is that any grating at all should be injurious in their case. 
For, I have been unable, in practice, to make any very clear dietinc- 
tion between " light-grazing " and " heavy-grazing," or any other 
sort of grazing. The point of difference appeared to me to lie in 
the area grazed over, which would be necessarily smaller where the 
number of cattle admitted was, itself, smaller. I do not wish to 
imply that grazing in moderation is impossible ; but that, in prac- 
tice, i t  is not feasible to have this moderate form of grazing with- 
out the more severe form being itself present in equal, if not 
greater, degree. Whether the number of cattle grazing over a 
forest be 500, or 10,000, the distinction will, in my opinion, 
mainly lie in the total area grazed over, and not in the intensity 
of the grazing, which may, over a limited area, be as severe in the 
former as in the latter case. 

What I observed in the case of the Pathroat forest waa that, for 
a considerable distance 05 cultivation, the grazing had been ex- 
cessive,--~~ much so in some localities as to leave no vieible her- 
bage an inch high,-while, beyond this, the grass had been con- 
sumed in moderation, or not a t  all. I n  Khorad and Gonddkri, 
where the ground shows an alternation of low steep hills and exten- 
sive basins, the appearance of things was not quite the same. 
There the plateau and lowlands had alone been grazed over, and, 
of course, the grazing had been proportionately severe, but alwaye 
increasing in intensity with the nearnew of the villages. 
All these conditions are such ae oould have been anticipated in 

the circumstances of each case. Given a forest, or a section of a 
forest, open to pasture for a given period, the herdsman in charge 
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of a given number of cattle will shape their movements accordilia 
to a few simple oonsiderations such aa the following ; and it should 
be evident, &r very little thought, that we have not, and, more- 
over, cannot possess, the means wherewith to oontrol those move- 
ment,~ in harmony with considerations of our order. Assuming 
&at we could. afford the necessary establishment, and that the in- 
telligence of o m  p a r d s  waa only equalled by their industry and 
incorruptibility--and both qualities are aorely wanted for the par- 
poee in Berar, where this " light-grazing " takea place in the mon- 
m n s  ; that is to say at  a time of year when the superior officers 
are ahut up in their head-quarter stations-the task would be too 
much for them. 

(a). The herdsman will avoid scattering his cattle, for fear of 
tigers and leopards, and with i view to having them 
always under control. It is in his interest to ooncen- 
bate  them aa much aa possible. Consequently, the 
ground grazed over each day will, if not excessively 
grazed, be at least excessively trampled upon, the result 
being hardening of the soil, and the destruction, or muti- 
lation, of seed and seedlings. 

(b). He will not take the herd further from the village than i~ 
absolutely necessary to his purpose. Causo and effect 
are, both, here sufficiently intelligible, and require no 
explanation. 

(e). He will avoid hilly and difficult grounds, aa also localities 
removed from water, or comprising bad or indifferent 
pasture, the consequence being proportionately heavy 

1 grazing in tracts oppositely situated. 
(d). After having grazed in a certain locality, and removed from 

1 it, he will, after a variable time (during the monsoons, 
I within a week or two) return to graze over it once more, 

and in preference to the untouched pastures ahead ; 
for in the meantime, succulent young shoots will have 

I sprung up in the portions of forest first grazed over, 
which will be as much more relished by the cattle as 
the closer neighbourhood of home will be appreciated 
by the herdsman. This is one of the principal obsta- 
cles to the introduction, in practice, of a system of 
" lighbgrazing," although, as we have seen, by no means 
the only one. The forest is very unevenly grazed over. 
The centre may escape grazing altogether, while the 
tracts bordering on cultivation-that is to say, the loca- 
lities most in want of reproduction, and of pro- 



tection to the soil-will be found very much over-grazed ; 
unless, as I found to be the case in parts of Khorad and 
Gondwikri, the forest border is conterminous with very 
extensive village grazing lands. 

If all these circumstances be considered together, it will be seen 
how di5cult it is, short of an expensive, and indeed impossible, 
control, to regulate any sort of grazing-scheme in the interest of the 
forest. Even on the supposition that we could parcel out the 
forest-and, in practice, we cannot always do so-into small divi- 
sions representing, say, a meek's pasture, no precaution on our 
part can prevent even these areas being over-grazed during the 
poriod corresponding. The cattle may not, in this case, have the 
means of returning to grounds already grazed over by them ; but 
nothing in nature will prevent the cattle from congregating in 
dense masses, according to the manner of cattle. They may be 
only a week in that particular section of the forest ; but they will 
avoid its bad pastures, eschew its hilly and waterless trads, and 
trample over every square yard of such parts as they happen to 
select in preference. 

This is how I understand " light-grazing," as practised in Bernr. 
I may be wrong ; but such is the impression left on my mind after 
a careful study of the conditions prevailing in parts of the WJn 
District. 

I have dwelt on the ruinous condition of these South Berar 
forests. I t  is deplorable. Yielding no revenue worthy of the name, 
hardly susceptible of doing so for a very long time to come, and 
costing a round sum of money each year, we are forcibly reminded, 
on looking at  them, of a sentinel grown grey at  his task of patrolling 
up and down before some ruined castle. The actual stock is of 
the most worthless description, and the evidences of improvement, 
as regards the future, are not hopeful. The fertility has departed 
from the soil. Nature, in the course of a generation or so, with 
the aid of its protecting coat of grass and other herbage, would, 
doubtless, succeed in restoring to this impenetrable surface some 
of its old properties. But, of our own accord, we have invited 
the cattle to destroy the work of Nature, completing the ruin of 
her endeavours by an imperfect fire-protection. 

I t  should be observed here that there is no " close-season" i n  
Berar ; that, notwithstanding the natural difficulties to fire-protec- 
tion comprised in a very dry climate, in savannahs of tall grass, and 
tho presence of numbers of native shikaris, the people are per- 
mitted to wander through the reserves at  pleasure from year's end 
to year's end. Evidently, a state of things like this is not compati- 



ble with a serious system of fire-protection. Fire-conservancy 
h, it is true, been very successful-extraordinarily so-in North 
Berar, in the MelghAt regions. But the paucity of population, 
the circnmstaaoe of its being mainly composed of " Kurkus," 
very friendly to our administration, and local conditions pertaining 
to tbe configuration of the ground, render our operations of pra- 
tection exceptionally easy in that direction. . 

Broadcast sowing, unassisted by a previous preparation of the 
mil, has, I believe, been resorted to in all the South Berar forests, 
a d  for some years past ; but in the forests inspected by me no 
instam could be found of its having been a success. And it is, 
I urge, of no  use to scatter seed under conditions where it has 
about as much chance of succeeding as on a gravel walk. Whether 
sown broadcast by the hand of man, or naturally so by the ele- 
ments, we cannot expect seed of the useful species to develop pro- 
p l y  under the conditions now prevailing in these forests. Nor 
would the uneducated cnltivator himself dream of obtaining any 
wrt of crop out of this soil without, in the first instance, plough- 
ing it up, or altering its constitution in one way or another. And 
&is i., I consider, what we should also do, if we wish to restore 
t h e  old Sonth Berar forests, of which the soil is, in its present 
state, totally unsuited to the reproduction of any valuable form of 
timber. I n  circumstances snch as those before us, it would be 
foolish to abide the course of Nature : we must meet her half-way. 
All the best parts, and, at times, the more considerable parts, of 

these forests are made up of abandoned cultivation, and there 
should be no  di5mlty in the way of opening up these lands with 
tbe plough, and so preparing the soil for the reception of seed, 
which might then be sown broadcast, as hitherto. 
All our hope and promiqe lies in these old fields. Once out of 

them, we arrive on soil so shallow and stony as to be unsuited to 
our purpose. Thus, the fine basins of Khorad, affording excellent 
sites for plantations, alternate with hilly ground, upon the stony 
surface of which nothing but the useless Bornelk can, seemingly, 
live and thrive. We notice a similar state of things in Qondnhkri. 
l'hia work of breaking up the soil into lines of, say, 15 feet in 
d t h ,  separated by equal expanses of waste, added to the cost 
of collecting and sowing seed of snch species as teak, Terminalia 
lomentom, Bau& latifolia, Ougenia dalbergides, Lagerstrmia 
pmcipora, Ph- hfarmpiuln, and a few other useful species 
lmny found, would not involve an outlay of more than Re. 1 per 
acre. This is not excessive, and experimental operations of the 
b d  should, I think, be undertaken over large areas, and in a 
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serious spirit. I consider that, throughout India, we are too 
mnch disposed, when once firos have been kept out of the forests, 
to fold our arms, and, in the case of ruined forests like those nnder 
discussion, to wait patiently for Nature to assert herself, careless, 
or oblivious, of the fact that soil deterioration is a mnch more 
common, and a mnch more serious, evil with us than in the moist 
climate of Europe. I n  the former case, the natural restoration of 
the forest is effected more slowly and with much greater difficulty. 
And yet i t  is wonderful by what simple means, by what readily 
available contrivances, the necessary properties can, occasionally, be 
restored to the soil, and a young growth produced, which would, 
otherwise, not be forthcoming, perhaps, for a generation or more. 
I n  this way, I have o h n  remarked the vigorous propagation of 
d l  in the tracks made by a log, whilst being dragged. What a 
lot of useful work could we not cheaply exeuute by improving on 
this very simple process I I But now-adays we recoil from any 
operation that may cost money. Our whole energy is devoted to 
showing a surplus greater than that of the year before : expendi- 
ture is sought to be reduced to its lowest limit. If cnltural 
operations are attempted, then they are of a kind which involve 
no outlay, and yet look well in an annnal report. When several 
square miles of waste have been sown--actual area impossible to 
determine--broadcast with seed, the Department is supposed to 
have done its duty. If we have any misgivings, a look at  the 
surplus tends to dispel them. 

It was explained ta me, and the allegation supported by refer- 
ence to the miserable vegetation around, even in the valleys, that 
the soil ia too shallow, in these South Berar forests, to admit of 
good timber being produced. But I think I convinced my audi- 
ence-pointing to the fairly good dimensions of the mohwa and 
pipal trees that were to be seen at intervals among the generally 
dwarfed vegetation-that the present condition of the stuck was 
due to the unrespecting hand of man in a11 that did not touch his 
greed or his fears, and had no foundation in the quality of the 
soil, which was su5ciently good and deep, over extensive areas, to 
produce, if not valuable, at  least useful forms of timber. 

The absence of good, even decent, timber all over South Berar, 
the strides being made by onltivation, and the rapid exhaustion of 
the so-called " grazing-lands " as sources of timber-yield, m&e i t  
imperative that such areas aa we have been enabled to set aside 
for the production of timber should also be made to contain timber, 
and this without loss of time. The conditions of Berar adminis- 
tration, nnder which the surplus revenue is made over to the Nidm, 



m i  an income realized from the forests only half as large as that 
which might be 1egit.irnately secured, give facilities, such as other 
parts of the Empire do not possess, for improving, on an extensive 
wale, the forest e s t a k  of the Province. 

As a postulate. to what has gone befote, i t  might be added that 
the contents of the existing reserves being of such an unsatisfactory 
character, both in regard to the quantity and the quality of the 
timber, no opportunity should be missed for illcreasing their area, 
which would be considered small under any circumstances. 

E. P. D. 

THIS large genus of very interesting forest shruhs contains, ac- 
cording t~ the Flora of British India, 146 fully described Indian 
species. There is scarcely any part of India in which a t  least one 
species may not be found, while in some parts the species are so 
common as to be specia1Iy remarkable. Everyone who has been 
in Simla and taken an interest in its Flora, must have seen the 
beautiful blue flowers of S. alatus, in the woods of Mahasu, Theog 
and Nagkanda. Visitors to Darjeeling can hardly have helped 
noticing, in those years in which they have flowered, the graceful 
pmple corollas of S. dioaricatw, brightening the banks of the Birch 
Hill waiks, the tangled growth of the bright-blue flowered S. 
Walichii a t  Senchal, and the variegated leaves of S. petiolaris, on 
the road to Rungbee. I n  Assam, the handsome S. ficc.idifolius 
ir cultivated for the sake of the indigo dye which its leaves afford, 
while another Assam species, S. isophyllzcs, is a common ornan~ent 
of the gardens of Calcutta. S. aurieulnttts is a cold-weather flow- 
ering epecies, which may be seen in perfection in the &I forests 
of Chota Nagpore, and away down into those of Ganja~u ; wllilu 
the species which Mr. C. B. Clarke considers the finest of all, S. 
4 i c u k c t u e ,  adorns the ghats of the Bombay Presidency, nut1 
shdd be well known to the botanists of Mahabaleshwar. But 
it is pyobably in the South of India that the Strobilanthes reach 
their largest size, and are most conspicuous ; and though there 
are some very fine ones to be found in the Anamalai, Pulney 
and Travancore hills, i t  is especially in the Nilgiris that the shrubs 
are most easily seen in perfection. 
The annexed list shows most of the species of the Nilgiris. 

Most of them the writer has collected himself, but one or two:he 
received from Mr. M. A. Lawson, the Government Botanist of 

X 



the Madras Presidency. The Plwa .of British India which des- 
cribes the specimens in the Kew Herbarium mllectsd by Wight, 
Gardner, Beddome- and others, might add two m three species, 
and there are probably several whose 5owers are not yet known. 
The writer knows two or three apecia by tbe leaf only, bnt hPs 
not yet succeeded in finding the flowers. 

The ' Strobibnthes ' do not all flower regularly every year : 
mme few species do, like Fiqhtianue and Perrottetianus, but m o m  
ordinarily the species flower only after long intervals and then  
die down. The stem3 if not burnt, rot away, a d  the next yea r  
the ground underneath is carpeted with a mass of young seedlings 
which gradually grow till their time of flowering comes again, 
and then die off in their turn. S. homtropus died off in this way 
on the Sispara g u t  in 1884, S. mper at Naduvatam, and S. ~azerr 

ni.3 on Doddabetta in 1885, and S. pulnyeMia on Cairn Hill i n  
1886. 8. hderomallus also flowered in 1886 on the Coonoor ghat, 
and has probably since died. So dense is the thick& of Strobi- 
lanthes in ,the undergrowth of the forests, that under ordinary 
natural cir~umstances it is really only at  the time of the periodi- 
cal flowerbgs that the tiee seedlings get a chance of a dart, 
There are .usually thpusands to be found under the thicket, b n t  
until the Strobihnthes dies, or is cut away, they aimply remain 
atunted, waiting till the removal of the cover gives them a chance, 
and then they usually take advantage of it and come on quickly. 
I t  has, coweqnently, on the Nilgiris been lately found useful to 
assist in disengaging the seedlings by clearing away the growth 
of Strobilaqthes. In  the forests around Ootacamund and Coonoor, 
where therg is a large demand by the poorer classes of natives for 
small fuel, and where the hard, brightly burning wood of the  
Strobilanthes is much appreciated, i t  is possible to clear away the 
growth of it and not only allow of the young tree seedlings get- 
ting a chance of growing, but provide a considerable amount of 
fuel, ample, at  very cheap rates, to cover the whole cost of the 
work. In  the Lamb's Rock forest, 137 acres ' cleaned ' in 1886, 
at  a cost of Rs. 222, produced 9,038 head-loads of fuel (about 
823 tons), realizing, at  one anna each, Rs. 565, equivalept to a 
net profit of Rs. 9-4-0 per acre. Something like nine-tenths of 
the material cut consisted of ' Strobilanthes.' The good results 
of this work vere most marked : myriads of seedlings were dis- 
engaged, and a few years hence, with the help of a seed cutting 
or cutting under selection in the cover, what was a few years ago 
merely a dilapidated shola with cover of old, mostly unsound, trees 
and underw~od of Strobilanthes, will be converted bto a fully 



stocked pole forest. It may easily be understood that the clearing 
of Strobilanthes must precede the seed cutting, or the cutting under 
selection (jardinage). When the cover over-head in a forest is 
light, tbe bank of Strobilanthes underneath is often ver~t'valuable 
m wist ing to retain the moisture in the soil, prevent fires, and 
nurse the tree seedlings, and in some cases it is best not to clear 
away the growth too wholesale, but to disengage seedlifigs in plots 
where they are found sufficiently thick and good. An 'example 
of r shola in which not only the Strobilanthes were cnt,'but also 
tbe corering trees some years ago, may be aeen in the +alley at 
the hack of the inspection house at Naduvatam. There, the growth 
of new Strobilanthes and tree seedlings together is so thick as to 
be at the disadvantage of the latter ; and, did funds hdmit, the 
Strobilanthes should now be thinned out. 

The most common and best known species is S. K~dthianus, 
which prefers the dry slopea of the eastern side of the hBls, where 
there is little or no tree-forest. I n  such localities it is chiefly 
found associated with the Nilgiri gooseberry (Rhodomptua to- 
nwnioua), the bright flowered IIy+m myeoreircre, the yellow 
raspberry (Rubw ellipticus), the barberry (Berberiu nristata), the 
shining leaved Dodoma &cow, the pin k-flowered Sophora' glauca, 
and the wild date Pbmia pedunculata, while the beau'tifal large 
white bells of the Nilgiri lily (Lilitlm neilgherrm8e) may be seen 
in places lifting their heads through the shrubby growth. But 
when in flower i t  is the Strobitanthes which gives its colour to the 
scenery, and the hills may often he seen colonred of the bi-ight blue 
colour which has led some persons to attribute to this circumstance 
the origin of the name of the ' Blue mountains. ' S. Kudthianus 
flowers at  ii~tervals of eome four to six years. I t  flowered pro- 
fusely in 1881 and again in 1886, and may be again expected to 
flower about 1891, though sporadic flowering specimens which 
lnve not died may here and there be met with in most yeais. On 
the downs to the west of Ootacamund the S. Kunthicmua is re- 
pieced by the much smaller S. seaailie, a beautiful plant of a,lovely 
tiage of blue. Almost every year the sholas of Ootacamund be- 
come gay in autumn with the blue, lilac or white flowers abd the 
reddish young leaves and brncts of S. Perrottetianue, while it1 some 
sbobs S. fdwsua, a quite different looking kind, is more common, 
and growu to a larger size of wood, having often stems of 4 to 6 
inches in diameter. The chief species on the higher parts of Dod- 
dabetta is 8. awxmnw, whioh has a powerful and rather unpleasant 
odour, though when in flower, it shows a beautiful mass of bright 
blue panicles. I t  flowered last in 1883, and then died down, leav- 



ing its knotty stems to be used as fuel and myriads of seedlings to 
form a new crop. 

I n  1886 there flowered in the Cairn hill sholas a species with a 
curious narrow-necked bell-shaped flower, which has been identi- 
fied as 8. pulneyensis, hitherto only known from the Pulney hills, 
Another common Ootacamund species is the rough looking S- 
Wightianus, which grows indiscriminately on grass land or in 
shola, and flowers yearly, 

About Coonoor, in the Lamb's Rock and Tiger Hill forests, besides 
S. foliosue and S. Ymottetianus, a species is found which Col, 
Beddome says he watahed for years without finding flowers. The 
flowers came in 1886, and the plant seems now to be identifiable 
with S. Ju?teromallus, eqcept that the seeds, instead of being g l a b  
rous as described by Mr. Olarke, and as shown in the very few 
specimens in the Kew Herbarium, show when wetted, a dense mass 
of shaggy white hairs. This species grows ta a very large size on 
the Cloo~oor ghat, and does not seem to have been gathered i n  
flower since Dr, Wight collected it in 1850. As Col. Beddome 
had, during these 36 years, such fine opportunities of watching it, 
it may be that its period of growth is so long as 86 years, or i t  
may have flowered unnotioed every 12  or every 18. 

Some of the most beautiful species are those of the Kundahs, 
and especially at S is~ara ,  where in 1883 was found the beautiful 
but sticky S. amubilie, with its large pgaicles of pink bells, and the  
woolly-leaved S. goesypinwr, which almost alone gregariously covers 
one large hill side above Sispara. Col. Beddome collected this 
species in 1870 and the writer' in 2883, so that its term may be 13 
years, though a specimen of its wood in the Madras collection 
shows only ten annual rings. The wood is a very hard one, of a 
pretty brown colour ; indeed, the wood of most species, though 
ssnally white or grey, is hard and strong, and makes an excellest 
small fuel. About Naduvatam S. asper, a rough looking shrub, 
flowered gregariously in 1885, a ~ d  died off, and in 1883 the same 
happened at S is~ara ,  as already mentioned with 8. homotropus, a 
species closely allied to S. eexennis. I n  the same year was found 
the species which is probably the most beautiful of all, S, violaeacs, 
only found in a ehola near Bangi Tappal, where it overshadows a 
fine growth of that splendfd fern Lomark Patersoni. The flowers 
are a deep violet, and so far as is k n ~ w n ,  it was last gathered by 
Col, Beddome in 1870. 

This short account of the Nilgiri Strobilanthes ought not to 
olose without mention of S. luridus, a straggling species of the 
western forests of Sispar$ to Nadqvatam. I t  has cow-like spikes 



of hrge dark purple flowers, of whiah a white variety occasionally 
ocenrs, and which grow on the stems on the old wood. It has a 
aear  ally in a remarkable species which is only found in the valley 
at bhe bead of the Noyil river in Coimbatore, S. bolamwtend~'~, 
s curions e~secies with large serrated orbicular bracts and brown 
flowers. 

The whole genus is one of great interest to the Indian For- 
eater, and to the lover of beautiful flowers. Seeds are often sent 
home, and the growers wonder why they do not flower ; perhaps 
these remarks may help them to understand the reason. 

List of NiIs;ri 8pecie8. 

.Section 1. 2 stamens. ENDOPOGON. 
1. S. folwmcs, T. And. Very common above 6,000 feet in all 

the sholas about Ootacamund. Flowers blue, appear annually, 
h ~ e s  bright green. 

2. 8. Kunthknua, T. And. Common and gregarious on dry 
slopes everywhere above 4,500 feet. Flowers light blue, appearing 
about every six years ; leaves grey beneath, thick. 

3. S. qossypinus, T. And. Only about Sispsra, on the hills 
between it and the Nadghani precipices a t  5 to 6,000 feet. Flow- 
~ r s  lilac, appearing about every 10  years ; leaves covered with 
dense yellow wool. 

4. S. cuspidatua, T. And. Common on the S i g h  gbAt a t  4 to 
6,000 feet and occasionally elsewhere. Flowers blue, probably 
annual, leaves white silky beneath. 

5. S. consanguineus, Clarke. Scarce. Northern valleys- 
Masnigudi-flowers blue. 

Section 11. 4 stamens. EUSTROBILANTLIES. 
A. Bracteate- 
6. S. barbatus, Nees. Ochhrlony valley and south-east Wy- 

paad, a t  about 3,000 feet ; collected lately by Mr. M. A. Lawson. 
7. S. heteromallus, T. And. Very common and gregarious on 

the upper parts of the Coonoor gh&t about Benhope--altitude 3 to 
1,000 feet. Flowers lilac, appearing @bout every 10 to 12 years ; 
leaves rough. 

8. S. Wigkianus, Nees. Very common all round Ootacamund, 
but small. Flowers pale blue to dull lilac, annual ; leaves rough. 

9. S. pulneyensM, Clarke. Sholas on Cairn hill, Ootacamund, 
7,000 feet. Flowers blue, appearing about every 8 years. 



10. S. neilghmensis, Bedd. Wet forests in south-east Wynaad 
Flowers blne. 

11. S. Pmttetianuu, Nees. Sholas of the upper plateau, very  
mmmon at Ootacamund. Flowers light blne, lilac or pink, appear- 
ing annually ; leaves soft, hairy. 

19. S. Zenkerianus, T. And. Sholaa of Doddabetta and Ava- 
lanche at  7 to 8,000 feet ; rather like S. folioars. Flowers blne ; 
leaves smooth peen.  

13. S. c&atw, Nees. Western slopes, Carcoor ghilt, about 
e to 3,000 feet (H. A. hwson). Leaves smooth. 

14. S. tristiu, T. And. Western slopes, Ochterlony valley .(Ma 
A. Lawson). Has deflexed pedicels and smooth leaves. 

15. S. Hbynmnus, Nees. A small species of the Wynaad in 
forest underwood. Flowers blne, in hoplike clusters, leaves rongh. 

16. S. micranihus, Wight. A large species, common in Long- 
wood shola at  Kotagiri, where i t  flowered in 1885. I t  probably 
flowers about every 8 to 10 years. 

17. S. papillosncr, T. And. Shrub common in the Kundahs 
and in a few ravines on Doddabetta at  8,000 feet. Flowers blue, 
apparently annual ; leaves rongh, also the bracts. 

18. S. lut.idus, Wight. Straggling shrub with large hoplike 
clusters of flowers on the stem, sholas of western slopes-Sispara 
to Naduvatam at  4 to 5,000 feet. Flowers dark purple, sometimes 
white, appearing annually ; leaves large. 

19. S. aTer,  Wight. Common about Naduvatam at 4 to 5,000 
feet ; rare elsewhere. Flowers small, blne. 

20. S. aeaailis, Nees. Small species in tufts on the downs. 
Flowers blne, appearing probably every 4 to 5 years. 

B. Pnniculate- 
21. S. aexmnie, Nees. Large shrub, common on Doddabetta 

a t  8,000 to 8,500 feet. Flowers blue, appearing about every 6 to 
7 years, leaves bright green, narrow. 

22. S. homotropus, Nees. Large shrub very like S. aem+ 
common in the Kundahs. Flowers blue or white, appearing about 
every 10 years, leaves bright green. 

23. S. violmew, Bedd. A rare shrub. Kundahs near Bangi 
Tappal. Flowers panicled, violet, appear about every 7 years. 

44. S. amddt3, Clarke. Shrub, western slopes. Sispara 5 
to 6,000 feet. Flowers panicled, pink, appearing about every 10 
years, very sticky. 
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THE MINERAL CONCRETION O F  THE TEAK TREE.. 

AT the last ineeting of the NiIgiri Natural History Society Mr. 
Lwson showed a specimen of a whitish mineral substance found 
in a teak tree growing in the Government Plantation at Nilambbr. 
This peculiar secretion is not altogether unknown to officers in the - 
~or&t Department, and its composition has on more than one oc- 
casion been investigated by chemists. 
In 1870 the fact of calcareous masses occurring in timber was 

brought to the notice of the Asiatic Society of Bengal by Mr. R. 
V. Stoney, who stated (vide P. A. S. B., May 1870, p. 135) that 
many trees in Orissa had pieces of limestone or calcareous tufa in 
their fissures, but principally asan ( Terminalk tornentoea, W. apd 
k), swarm (Zkwiiw rugorra, Lam.), sissu (Dallergia BMm, f ixb.)  
md abnns'(Dwqyrooa m e h x y l o n ,  Roxb.) 

In 1880 Mr. V. Ball in making a geological survey in the Cen- 
tral Provinces met with this concretion, and thus alludes to i t  in 
his "Jungle Life in India." " Some white marks on the cut stumps 
of an asan tree caught my eye, and these on examination proved 
to be wctions or laminae of calcareous matter which alternated with 
the ordinary rings of woody growth. The rocks about were 
gneisses and schists, and I could discover nothing in the soil to 
amount for the peculiarity. In  some cases irregularly shaped 
pieces 7 inches long by 2 inches thick were met in the trunks 
at a height of about 6 feet from the ground. By the catives 
the l i e  is-burnt and used for chewing with pan. On examina- 
tion it was found there was no structure in these masses which 
would justify a conclusion that they had been formed by insects. 
&me included portions of decayed wood seemed to be cemented 
together by the lime." 

Major General Morgan, late Deputy Conservator of Forests, 
&dm, speaks of i t  in the following terms in his " Forestry of 
So~thern India "-LL I t  is a curioua fact that in the Wynaad, though 
&ere is no free lime in the soil, yet teak (Teetonu grand&) and 
blackwood (Dalbergiu htij?olia), if wounded near the ground oon- 
h e  k, absorb large quantities of lime. I t  may be seen encrusting 
the tree on the surface as far as 4 feet in height, from 3 inches 

a foot in width, and 2 or 3 inches in thickness. The lime is so 
hrd that i t  destroys circular saws, and the Carumburs use it for 
chewing with betel. 

* A pper mad at a meeting of the Nilgiri h'ataral Hiatory Society, Ootacamund, 
~ o ~ ~ l u  7rh, 1887. 
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Abel in 1854 thus described i t L L  The wood of teak, which 
grows in the South of India and other tropical countries, frequent+ 
ly exhibits cracks and cavities of considerable extent lined with d 
white crystalline deposit consisting chiefly of hydrocalcic ortho- 
phosphate, C. H PO,. H,O, with about 11.4 per cent. ammonio-l 
magnesium phosphate." (Chem. $oc. Qn. J. xv. 91). 

This white deposit in the wood of teak has also been examined 
by Thoms, who found it to consist of monocalcic orthophosphate 
Ca H PO, (Landw. Versuchs. St. xxii. 68 ; xxiii. 413). More 
receritly still Professor Jndd has found in teak a specimen of crys; 
talline apatite, a well known mineral containing a large proportion 
of calcium 

"The formation of this deposit indicates that €he wood itself 
must contain a considerable quantity of phospho~ic acid, and t h e  
analysis shows this is really the case as the ash of teak wood is 
composed as follows :- 

C.0 M,O F.0 K,O N.,O Si0, SO, P,O, CO, Cl 
31'35 9.74 0.80 1-47 0.04 24.98 2.22 29-69 0.01 0.01 

The percentage of carbon and hydrogen are higher than in most 
woods, and this together with the richness in calcium phosphate 
and silica may perhaps account for the great hardness of teak." 
Watts' Dict. Chemistry, 3rd Sup., p. 1894. 

The sample from Nilamblir was in the form of s ronnded %at- 
t e n d  cake about 10 idches in diameter and 2 ur 3 inches in thick- 
ness ; dirty white in color, with a rough gritty surface. A sample 
was made for analysis by breaking off portions from different parts 
of the cake and reducing the whole to a fine powder. The powder 
examined under the microscope was mainly in an amorphous con- 
dition similar to prepared chalk, with a dark colored Rimmy mat- 
ter, and a small quantity of crystalline quartz sand. The following 
is the composition :- 

Calcium carbonate, ... ... ... 70.05 
Tricalcic orthophosphate, ... ... ... 2.89 
Quartz sand, ... ... ... ... 9.76 ... Organic matter, ... ... ... 14-30 
Moisture, ... ... ... ... 8-60 - 

Total, ... 100.00 - 
The analysis shows that the principal compound is calcium car- 

bonate, and the concretion approaches nearer the chalk or lime- 
stone formation than that of the apatite or phosphatic found by 
other investigators. An examination of deposits from other trees 



might show greater differences than these, but it seems enough has 
been done to prove that the calcium element forms the base. 
The sand, probably blown up as dust and made to adhere by 

tbe organic matter, is a mechanical ingredient. The deposit con- 
tained no salts of sodium or calcinm soluble in water, nor any 
ammoniacal compounds ; this would stand to reason, as the heavy 
rains to which this district is subjected would scarcely leave any- 
thi ig soluble on the trees. 

A sample of the soil from the Teak Plantations, the same as that 
in which the Ipecacuanha is being cultivated, has also been exam- 
ioed. It is a light reddish brown sandy loam with quartz. I n  a 
dry state it contains 79 per cent. of silica and silicates, about 5 per 
cent. of organic matter, the same of iron oxide and alumina, and 
-217 per cent. lime a as oxide. 

The scanty a~nonnt of lime present in the soil, and the large 
amount found in the tree, show what an enormous quantity must 
have been taken up by the sap. I have shown elsewhere that a 
full sized cinchona tree contains about 10 ounces of lime (as slaked 
lime), not concentrated by abnormal development in one place, 
but distributed in all its parts. A teak tree from its size and ash 
contents would have a much larger supply than a cin:hona, and 
yet, it seams, is able to excrete it in some abundance. I n  what 
macner this takes place is not easy to determine. The calciun~ 
eaters the plant in a soluble form as sulphate. The calcium unites 
with oxalic and other acids and is precipitated, while tbe sulphuric 
acid parts with its sulphur to form organic compounds. A wound 
in the tree is liable to render these processes abnormal by causing 
the vegetable acids to ferment by exposure to the air and to yield 
carbonic acid as one of the products, and this meating with the 
caIcium in the ascending sap exuding from the wound might con- 
vert it into an insoluble calcinm carbonate which would harden in 
the cavity of the tree and form the deposit. 

D. HOOPER. 

TIMBER VERSUS METAL SLEEPERS. 

TEE following notes from recent numbers of "Indian Engineer- 
ing," represent the opinions of competent authorities regarding 
tbe relative value of deodar versus metal sleepers. 

A firsklass deodar sleeper 10' x 10" x 5" costs on an average a t  
Lahore Rs. lL2, and this sleeper when fully eqnipped with chair, 
spikes, kc., costs Rs. 46-6 when laid on the roadway. On the other 
hand, the price of a fully eqnipped oval bowl metal sleeper is Rs. 

Y 



7-11-6, or Rs. 3-5-0 in excess of the cost of a deodar broad g a u g e  
sleeper. It should also be noted that metal sleepers are m u c h  
more liable to damage during transport than wooden ones. 

I t  is further shown that the cost of ballasting a line laid w i t h  
wooden sleepers is more expensive than that of a line laid w i t h  
metal ones, so that finally the saving is reduced to Rs. 2-1-2 in 
favour of the wooden sleepers. 

"The age to  which s wooden sleeper w i l l  do ita work, is, in common 
with the metal sleeper, dependent to a great degree on the dewription o t  
maintenance it  receives. Taking a first-class deodar sleeper, the road i t  
is laid in, well maintained, the traffic-the average traffic of a Nor thern  
India line-I fix the age to which i t  will attain before demanding re- 
moval a t  20 years. 

'' The age of tho metal sleeper under exactlr similar conditions may. 
I think, be taken a t  40 years. 

" I n  many parts of Northern India traversed by milwag, where t h e  
quantity of salt  in the earth ie very excessive, this 40 years of life I 
have given is liberal to a degree. Salt i s  disastrons to  the metal sleeper, 
so much so, that  in these salt  plain8 I am confident a wooden eleeper 
would outlive a metal one. I will, however, to strengthen my case, take 
no advantage of this fact, but will allow the age of the metal sleeper to 
be 40 years." 

I n  comparing the relative cost of maintaining the two different 
classes of roadway, it appears that there is a saving of Rs. 53-8, per 
mile, per annum, in favour of tbe timber sleeper line of railway. 

I t  is also generally admitted that the tear and wear of rolling 
stock and the damage done to the rails is much less on a timber 
road than on a mehl one, which fact represents a further saving 
of no small importance in favour of wooden sleepers. 

Again it is explained that in the case of minor accidents, w4ich 
are the most common on Indian lines, it is found that the damage 
done to the permanent way and rolling stock is always much 
greater in the case of lines laid with metal sleepers. 

I n  such accidents the metal sleepers are generally smashed to 
atoms, whereas on lines laid with wooden sleepers those suffer 
little, and the damage done to rolling stock is usually trifling. The 
writer then goes on to show that at the end of 20 years the total 
saving, effected on a line laid with wooden sleepers will be Rs. 
10,026 per mile on account of original cost and maintenance, 
and that after having relaid the line a t  a cost of Rs. 6,400 per 
mile, which will carry it on for another period of 20 years, o r  
equal to the whole life of the metal sleeper roadway, there will 
still be a net saving of Rs. 3,626 in favour of the timber road. 



What amounts could be added to this, on n c e o ~ ~ n t  of the longer life 
bestowed on rolling stock and rails, and what on account of savings in 
miden$ (ail due to  the  timber road) i t  in itnposaible to say, but I do 
not think 1 a m  giving too much in favor of the timber sleeper, if I say 
that the cost of minor accidents (and these, be i t  remembered, are the 
ruling accidents in India, and are besides very numerous), is ten timea 
rs much on ' metal roads ' as on timber ones. 

"There is another point in favor of the wooden deeper, to  which I have 
B O ~  j e t  alluded ; this is, rate of exchange between India and Europe. 
My pricing of metal sleepers is based on figures which existed 6 months 
rgo, bnt are  now larger by reason of s falliug exchange, and with a pros- 
p t o f  a farther fall the advrntages of using timber eleepers locally 
produced is s t i l l  more apparent." 

Several interesting remarks are made by one of the writers re- 
garding t h e  relative qualities of timber for sleepers, which may be 
summarized generally as follows :- 

"The best building timber in the Piinjnb is deodar, which is obtnined 
in large lengths in  the  hills. It possefisea strength, hurdneea, atifnees, 
a d  durability, and is, therefore, well fitted for sleepers on the railway, 
enkiling leas wear and tear to  rolling-stock, less breakage of sleepers in 
me of accidents, and also beingmnch cheaper than other kinds of sleepers. 

"For broad as well aa narrow gauge, it  is equally gqod, and is easily 
obbined in iarge quantities, a t  convenient places. Best heart-wood 
should only be need, and all defective wood rejected, i t  should be entirely 
free from sap-wood, large, and loose knots, flaws, shakes, and splits, and 
h d d  be well seasoned. Picked heart-uood is free from the s t tacks of 
white-mts, and  the ravage of other insects." 

In conclusion, one of the articles contains the following important 
observation with regard to the desirability of Government retain- 
ing its money in the country instead of remitting i t  to Europe on 
account of the purchase of metal sleepers, in which case the Indian 
Government sustains a'still further loss on account of exchange :- 

"That it is to the interests of the Government to keep its money in this 
nuntry cannot be contradicted. The  people of this country, both Euro- 
Pans and natives, are entitled to benefit directly, a s  well as indirectly, 
by the making of railways. The Indian Government has laid down an 
order, that when articles of local (i.e., country) produce compare favor- 
ably, in description and cost with articles of European manofncture, they 
are to receive preference by officers purchasing on behalf of Government. 
In the matter of sleepers the Government should go further and give the  
I n h  deodar sleeper the preference of the  metal one, even if i t  were 
Proved to be more expensive. The liberal use of timber sleepers being 
asnred, capitalists would invest capital in growing t i~uber  and prodncing 
tl~pera. Large areae of land in the hills, now barren, would be planted, 



and the coul~try opened np, and employment would be found for a Iarge 
number of Europeans nnd natives w h a  can now find none. 

" Proved, however, as it easily can be, that the timber sleeper is cheap- 
er than the metal one, both in initial cost, and throughout ita life, i t  is 
imperative on the Indian Government to encourage its production in 
every possible way, and to secure for its own use every decent sleeper 
offered." 

COMPARATIVE TEMPERATURES ON HlLL STATIONS 
AND I N  THE PLAINS I N  THE NORTH-WEST PRO- 

VINCES, INDIA. 

A GLANCE a t  the daily weather reports issued by the Meteorologi- 
cal Reporter to the Government of India, will show that during 
certain times of the year the minimum or early morning air tem- 
peratures at the hill stations 5 or 6,000 feet above the plains a r e  
very little lower than s t  the plain's stations. Indeed, there are days 
when the temperature on the hills in the early morning is actually 
higher than in the plains. That this should be the case is ex- 
plained by the action of radiation which causes cold air to ac- 
cumulate in the plains whilst the overlying air is comparatively 
warmer. This has been demonstrated in a remarkable manner in 
Dehra Dtin by means of the scaffoiding previonsly described in the 
'( Indian Forester." The air 66 feet above the ground was found t o  
be as much as 1 2  degrees warmer during the early morning than 
the air 4 feet above the ground. This effect of nocturnal radiation 
shows itself also when the plains and mountain tops or ridges a re  
compared with each other. To make this very evident, temper- 
atures were observed at the exceptional height of 9.000 feet above 
the sea, at Deoban forest chauki in the J a n n d r  Division, North- 
Tirestern Provinces Forest Department. Simultaneously the tern- 
pratures  were also observed a t  Dehra D6n in the forest office 
and 7 miles out (south-east) near a forest camp, called Wrngarh, 
in midst of a d l  forest. Both latter plaoes are about 2,000 feet 
above the sea, and therefore 7,000 feet below Deoban. 

Unfortunately the temperatures a t  Deoban were observed half 
an hour later every day than a t  Dehra Dfin and RAmgarh, bu t  
allowance can be made for this. The annexed table shows that 
there is as much difference between the Dehra D6n ofice station 
and the forest station of nearly the same height above sea level 
as there is between the latter and Deoban. 

The Deoban station is only 3 degrees below the RBmgarh forest 
station. I f  we allow 2 degrees on account of the difference of 
time, w.e will have Dooban 5 degrees lower than Umgarh,  and 8 
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degrees lower than Dehra D6n forest office in the mean. On tho 
27th of December, Deoban showed actually a higher telnperatnro 
than the two lower stations ; on the 29th, Deoban exceeded Rbnl- 

I garh; on the  7th of January Deoban equalled the mean of the 
I two lower stations. 
; It is intended to establish regular ~neteorological observntions ' at Deoban i n  the course of this year, when more reliable conl- 

prisons will be possible. 

Deoban Fomt 
Chauki about 
9,000 feet, 

8 A.M. 
34 
34 
33 
35 
55 
3 5 
36 
3 7 
35 
38 
34 
35 
35 
3 1 
32 
sa 
3 2 
33 
33 
35 
33 
35 
35 
36 
34 
3 3 
39 
33 
26 
27 
26 
2 8 - 

33.4O 

Date. 

15th Dec., 1887, 
16th ,, 1, 

17th ,, 9, 

Igth ,, 9, 

Solb ,, ,, 
41st ,, 11 

nod ,, 9, 

PSrd ,, g t  

24th ,, 11 

27Lh ,, PJ 

28th ,, 1, 

29Lh ,, $ 8  

,, $1 

Slut *9  

2nd J&., 1888, 
3rd ,, St 

1, 88 

5th 9, $1 

6th 1, 91 

7th ,, ~3 

9th 1, tl 

10th ,, 1) 

11th , 1) 

12th ,, $3 

13th ,, 1, 

14th ,, 91 

16th , ,, 
ITth ,, ,, 
18th ,, m a  

19th ,, 19 

20th ,, 3, 

216t ,, 12 -- 
32 daya Mean. 

Dehra DBn Forest 
0Bl.a. above 2,OOO 

feet. 

P 

7-30 A.M. 
42  
39 
40 
38 
44 
40 
44 
44 
42 
3 5 
39 
35 
37 
3 5 
38 
36 
36 
38 
38 
36 
3 7 
3 8 
39 
43 
4 1 
40 
5 1 
38 
37 
35 
35 
44 

39'2' 

RLmgarh lrorest 

~ ~ ~ ~ ~ ~ ~ ~ h $  
feet. 
- 

7-30 A.M. 
40 
38 
3 8 
36 
41 
38 
39 
42 
40 
34 
33 
33 
3 4 
35 
34 
36 
3 6 
35 
36 
34 
34 
37 
38 
36 
38 
38 
43 
3 8 
34 
34 
35 
36 -- 

36.7' 



CO?vfPOUNDINQ FOREST OFFENCES. 

IN a note on page 73 of the " Indian Forester," the Editor explains 
that the plan of compounding forest offences works admirably in 
the N.-W. Provinces. The Divisional Forest officers personally 
examine the offenders, and do not send petty cases to a Magis- 
trate. When any important case is sent up to a court, the opinion 
of the Government vakil is generally first obtained on the subject. 
I think some further information concerning the procedure of 
sending for the witnesses, &c., will be instructive. What is done 
in case a witness, or an offender, does not wish to appear before the 
Divisional Forest officer? I s  the Protective Forest staff of the 
N.-W. Provinces snfficiently strong to arrest and convey forest 
offenders to some long distance, where the Divisional Forest of- 
ficer resides or encamps ? If the arrest is made at evening, is the 
offender kept in custody, if so, how is that done ? 

Do the witnesses consent to come np to the Divisional Forast 
o5cer on their own accord ? 

If  an offender refuses to give compensation, is he detained in 
custody until the opinion of the Government vakil has been ob- 
tained ? 

Does the Police, if called upon to interfere, bring up the offend- 
er  before the Divisional Forest o5cer before taking him to the 
court. I n  short, the personal enqi~iry of Ilivisional Forest officer 
into all the forest cases seems to be somewhat impractical in Di- 
visions with detached forests, specially when Divisional officers 
have to attend to their multifarious duties of out-door and office 
work. 

3rd March, 1888. 8. 8. 

The Forest Divisions in the N.-W. Provinces are fairly compact, the diatanca 
to  be traversed by the Divisioual officer rarely exceeding 10 milee from a central 
point. 

In  serions casea, offenders are a t  once arrested by the Forest Guards and 
brought before the Divinio~ial officer; in other cases, the Range officer merely 
reporb to the Divisional officer, and the latter theu fixes a place aud data suitable 
to all for enquiring into the case. As Divisional Forest offimrn arealraya 
moving from point to poiut of their Divisions, except during the four monsooe 
months, when offences are rarely reported, there ia practicalalry no diEicu1t.y in thia 
procedure. 

I n  more serious cases, offenders may be kept in custody until they can be 
brought before the Divisional officer, or until the Range officer has su!Eciently 
investigated the cane to report it. Each Forest Guard han hid chauki, and chau- 
kis in the School Circle are now being built in a permanent manner, and the 
offendere can readily be kept there for one night if nemaary. 
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Am a mie, offendera are either nhiksris, purchseers of forest produce who have 
p a  huts in, or clotle to, the forest, or villagem who live in its proximity, and 
maionally petty dealern from a town. Such men can be releared and brought 
up for enquiry, whenever required. 
Them k wldorn any difficulty regarding the attendance of witnews to foreat 

ollc0oes and they are generally Forest Guarde or purchasern of foreat pruduce. 
In the case of offendera refusing to pay comlwndatio~~ when the Divisional om- 

rrr may consider their offence ~roved,  and has proposed it, the -, if a eerious 
one. is shown in writing to the Government vakil, and if he considers the case a 
good one, report is made to tbe Magistrate, who fixee a date for hearing the case. 
Pending the report of the Government vakil, the defendant is released and returns 
to bin home. 

In oertain cssecl, where the evidence appears to be sufficiently clear, the cane is 
ct imcesent to the Magiatrate, the Porest Guard or H o n e  officer oondocting i t  
penonally. 

It is very aeldom that the asai.*tance of the Police is required, the Foreat stpg 
king quite strong enough to arrest offendem, and the people beiug generally ready 
to submit t o  their authority. Our forest chaukis are much more numerom than 
Palira t u n a h s ,  and application to the Police in purely forest offences hardly ever 
man, thouglt in otlenm under the Penal Code, i t  may be necewary. Forest 
o h  in the N.-W. Provinces spend S months every year in oamp, and being 
constantly in thzir forests, have no difficulty in attending to their duties, however 
multifarious they may be, and always consider enquiries into forest offenma ss 
above all their other dutien -[ED.] 

NOTES ON INSECT RAVAGES IN P I N E  FORESTS. 

THE study and prevention of disease in forest trees is of such great 
importance, and so intimately connected with the prosperity of 
forests, that a few notes on a disease in the form of a pest of in- 
sects, which has done extensive injury in many of the pine forests 
under my charge (the Sutlej valley, Bashahr), may be of interest. 

The pest to which my notes refer, made its appearance during 
the summer of 1881, and spread a t  an alarming rate over large 
areaa Young, vigorous trees invariably shook i t  off, but less 
hardy ones were either rapidly killed, or after lingering for some 
time, died out. The leaves of infected pines tnrned an unhealthy 
yellowish color, and tbe branches dried and curled up into claws, 
Riving a most wretched appearance. At the end of the rains, the 
disease abated, and to all seeming disappeared, and for four years 
the forests were free from its ravages. But in June 1887, it re- 
turned, and this time attacked both the Pinus excelsa and Pinue 
Grrardiuna. I n  July, I noticed that the leaves of the affected trees 
were beginning to change color, and that the insect had preferred, 
for first operations, the ends of branches, and that it had tunnelled 
out, between the bark and the sapwood, longitudinal galleries, 
which, on close inspection, I found to contain larva: and weevils. 
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I continued to observe these during the rains, and I suspect, t ha t  
the hollowed out interiors of the tender shoots are designed for t h e  
reception of eggs, and the rearing of larvae, as later on, when no 
more larva remained, the ,perfect insect abandoned the tender 
shoots for larger branches, through which i t  worked boles as far as 
the heartwood, and in the direction of the axis of the stem. Branch- 
es thw attacked. were tattooed all over and did not survive long. 
No eggs or larvae were, however, observed in them, and I think 
they are merely scooped out to obtain food. This destructive in- 
sect belongs to the order Coleoptera, and is probably some species 
of Bostrichus. I t  is one-tenth of an inch long, with dull brown 
colored elytra, and its larva is a small white grub of the same 
length, but as I am sending you specimens of larvse and perfect 
insects for identification, I will not attempt to describe it further. 
I ts  duration of activity is three months, which is as long as the 
rains last, for at the end of September, its depredations ceased, and 
in October, I had difficulty in finding any beetles alive. Bu t  
doubtless, they leave behind in dead wood ample deposits of eggs 
which are hatched on some favorable atmospheric change occur- 
ring. 

At  Changa Mangi in 1875-76, after large thinning operations, 
the ground was littered with refuse wood, and a similar pest occur- 
red. I was, therefore, in the present instance inclined to attribute 
the origin of this beetle to forest litter, which in the forests of this 
Division is composed chiefly of branches of the deodar trees felled 
annually, and of the loppings left by the people in forests open to 
rights. I n  spite of periodical efforts to collect and burn such re- 

. fuse, there always remain, particularly in the unclassed forests, 
large quantities of decaying litter, which is well known to harbour 
insects. I failed, however, to discover in collections of forest re- 
fuse any trace of the weevil described above, and I must suppose 
that the outbreak is due to some other cause. The only remedy 
which suggested itself at the time was to lop off all tainted 
branches on the first sign of the disease, and remove the trees that 
had gone too far. Besides, insectivorous birds have always been 
protected. But there may be other well known means of prevent- 
ing and stopping the development of diseases in trees, caused by 
insects: and I hope some of your coriespondents will be good 
enough to throw &me light on the subject. - 

a. a. M. 
Specimene of the larvm of the inned8 attacking the pine treee and of their 

ravnges have h n  received, and will be sent to the Indian Xuueum, Calcutta, 
with a printed copy of the above paper.-[ED.] 



WEISSE'S HEIGHT MEASURER. 

~ E I S B ' S  instrument for measuring heights consists of a tnbe which 
pnlh out and is provided with cross wires, and with a scale of 
heights which rests on i t  lengthways, and a scale of distances which 
is fired upright. A pendulum is also attached to the scale of 
distances a t  the npper end 0. When not in use, tbe tube serves 
as a receptacle for the scale of distances and the pendulum. 

If it is desired to determine the height of a tree, we select a point 
from which the foot and the top of the tree can be seen. The 
line from the tree to this point is uaed as base line and is measured. 
Its length should be as nearly as this can be estimated equal to the 
height of the tree. The true length of the base line is measured. 

The scale of distances which is fixed upright to the tube is then 
90 moved that the projecting upper portion of the scale indicates 
the length of the base line. (The scale is in metres, but for use in 
India it could easily be changed into feet). This done, the tnbe is 
held in the right hand, brought to the eye and directed to the top 
of the tree. 

The tube is so turned that the cross wire appears vertical, and 
tbe top of the tree is made to cover the centre of the cross wire. 
hiqtaining this direction of the tube, the latter is then slowly 
turned round its axis from right to left and back again. This is 
repeated two or three times, and then the instrnment is taken from 
the eye. The scale of heights is provided with teeth, which stop 
the pendulum. The number of the scz3le at which the pendulum is 
stopped represents the height of the top of the tree above the eye. 

z 



To find the full and true height of the tree it is necessav also 
to direct the tube to the foot of the tree. If the pendulum is 
stopped this side of zero, the number indicated on the scale is to be 
deducted from the former height. If the pendulum is stopped on 
the other side of zero, the number on the scale is to be added t o  
the former height. 

The whole theory of this i n shmcn t  is based upon the similaritp 
of rectangular triangles, as shown by the diagram. When ( a )  
and (b) have equal scales, and (b) is fixed corresponding to the  
measured base line (B), it follows that (a) must stand in true rela- 
tion to (A). The height of the tree is marked by the stopping of 
the pendulum. 

Manufactured by Th. Buddendorff, Mechanic, Schiihnstrasse, 
No. 53, Berlin, S. W. 

Wm hear with great regret that the recently established New 
Zealand Forest Department has been abolished, the new ministry 
in that country apparently thinking that the foresta will last their 
time, and that if ruin should come hereafter on this hitherto flour- 
ishing Colony that at any rate they will not be there to see it. 
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THE FINANCIAL STATEMENT,  1888-89. 

KE reed in the Summary of the Hon'ble Mr. TVestland's Financial 
Statement for 1888-89, t ha t  "the Pos t  Ofie, Telegraph and Forest, 
dl of which may be regarded as pwunwUn-con~mercial Depart~rtwtte, are 
more remunerative m q  year." 
The figures under Forest a re  as  follows :- 

Rev~rrus .  

Account8 for Revised Estimate, Budget E8timate, 
1886-87. 1887-88. 1888-89. 

Rs. 1,10,39,700. Rs. 1,14,17,000. Rs. 1,17,16,000. 

EXPENDITURE. 

Ra. 71,97,650. Bs. 76,33,000. Re. 77,06,000. 

RY. 38,42,050. Rs. 57,84,000. Rs. 40 J0,OOO. 

Mr. Wcvtland also makes the  following remarks about Forests :-- 

I' Under ' Other principal revenue heads' is included the Forest Re- 
venue, under which, a t  present, we get a revenue of Rs. 1,15,00,000 by 
m outlay of abont Ra. 73,00,000, or G8 per cent. on income. The per- 
centage in the State Forests of Pmssia, in which country Forestry has 
reeehed an advanced stage, is very nearly the same, being 62 per cent. 
on a revenue of abont 24 millione. 

"The percentage in India is gradually improving. Both in India and 
in Pmssia the income is considerably diminished by the large amount of 
forest prodace which has to be given free to local right-holders. 

I' Still the present occnpation of the Forest Department consists more 
in building np a most valaable property for the future than in realitring a 
revenue in the present. In  Burma the teak forests furnish a handsome 
revenue; the Sub-Himalayan forests. from which large supplies are 
brought down for the consumption of Northern India, and the Sunder- 
bans near Calcutta, are also revenue-producing areas. The Bombay for- 
ests are also productive in teak. But hardly anywhere is the expenditure 
less than 50 per cent. of the Revenue, and in many places i t  is much 
higher. The work of the Department is at present, in fact, ratber cou- 
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servation and development than production of revenue. Oenturies of 
neglect and denudation have to be remedied by systematic reservation, 
planting, and exploitation, and the return which the Department at 
present gives to Government is in the rapidly increasing value of the 
Government foreste, rather than in the revenne immediately brought 
into the Government treasury. The net revenue, however, is satisfac- 
torily progressing, having during twenty years, increaeed from Be. 
13,00,000 to Rs. 40,00,000." 

W e  do not quite agree in the statement that a large amount of 
forest produce must be given free to local right-holdma, very much 
of this large amount is given by executive grant, as a free gift by 
the Local Governments without the recipients having any right to 
it at  all. 

This generosity is doubtless in some cases warranted by c i r c v -  
stances, but in others, where the free gifts of forest produce allow 
neighbouring land-owners to increase their rentals and establish 
cattle breeding stations a t  the expense of Government, it is evident 
that the country a t  large is taxed to enrich individuals, whilst the 
forests subject to this wasteful treatment are rapidly deteriorating, 
so that in the last Annunl Report of the Oudh Forest Department, 
the Conservator seriously raised the question, as to whether the 
maintenance of establishments to look after such privilege-ridden 
forests were any longer advisable. 

It would surely be more advantageous to the State to sell forests, 
where the use of privileges granted by the Local Governments al- 
together prevents any improvement, and private owners would then 
either bring them under cultivation or take measures to protect 
them from misusage, as is now the case with many of the private 
shl forests in the Dehra Dun District of the N.-W. Provinces, for 
strange to say, no sooner is a State forest alienated by sale, than 
i t  is found that all ao-called rights in i t  entirely disappear. 



MEMORANDUM ON THE SYSTEM O F  MANAGEMENT 
OF THE SUB-MONTANE FOREST DIVISIONS O F  
THE CENTRAL CIRCLE, NORTH-WESTERN 

PROVINCES AND OUDH. 

1. The eystem styled, by order of Government, " the Revenue 
DepGt and Permit System" is in force in the following Divi- 
sions :- 

Area, 
q w e  milen. 

Kumann Division, ... ... ... 535 ... ... Oarhwal ,, ... 500 ... ... ... G W P  ,, 349 -- 
Total, ... 1,384 

2. I t  is difficult to describe with lucidity the system of man- 
agement without reference to maps. The forest charges, revenue 
depjts, main lines of export, adjacent towns, and railways, are 
entered on the 1-inch map sheets of Kumaun and Garhwal, Bijnor, 
the Tarai, and Moradabad ; and in a few months the Forest Survey 
has promised to bring out a new edition of the +-inch index map 
of the Himalayan Divisions of the Circle ; but, pending the receipt 
of this, there is no handy map to which reference can be made. 

3. The three Forest Divisions have been divided into 13 Ran- 
ges, or executive charges. Of this number, three Ranges (except 
in connection with the repairs of certain export roads on the 
boundaries of, or beyond, the forest area) deal with revenue col- 
lections only. The three Revenue Rangers have seven Foresters 
mbordinata to them, who have allottsd beats. The other ten Ran- 
g~ embrace the entire'forest area. Two of the number-- 

Area, 
aquare milea 

Udepnr, ... ... ... ... 54 
Kotrh, ... ... ... ... 55 
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have not yet been sub-divided into Foresters' beats. The remain- 
ing eight have been divided into 19 Foresters ' beats, or protective 
charges subordinate to Range O5cers. The ten Ranges, again, 
are divided into '31 Forest Guards' beats, immediately subordinate, 
in two cases, to the Ranger ; in others to the Foresters of t he  
different beats. 

The average area of a Range is 138 square miles ; the smallest 
Range including 52, the largest Range 214, sqnare miles. The 
average area of a Forester's beat is 71 square miles ; the smallest 
including 17, the largest about 100, square miles. The average 
area of a Forest Guard's boat is 15 square miles ; the smallest 
including about 4 square miles, the largest about 24 square 
miles. 

The variation in the size of the different charges is due to tho 
fact that certain tracts of forests (notably at the head of the Palani, 
and to the north of the Ramganga and Mundal rivers in Garhwal, 
and on the L d y a  and Sarda rivers in Kumaun) are difficult of 
access and little or no work is in progress therein, so that the duties 
of the Protective Staff are mostly confined to simply guarding the 
forest. 

4. The division of the forest area described in paragraph 3 is  
tentative only ; and, as the demand on the forests and forest work 
increases, the number of protective charges will increase, and the 
average area per man be reduced. Provision for this has been 
made in existing sanctions, which include allotments for a larger 
number of Rangers than we now employ. As better qualified 
Rangers are available, new beats will be formed for the Foresters 
now in charge of Ilanges ; and, as the works render it necessary, 
existing Forest Guards' beats will be sub-divided. 

With one exception (the Patli Dun Range-area, 214 square 
miles-which is now admirably worked by an exceptionally good 
Ranger), the present number of Ranges will su5ce for a good 
many years to come ; and provision for creating the one additional 
Hange, wheu required, has already been made. 

The crying wants of the three Divisions are the services of a n  
additional Sub-Assistant Conservator and of some first-rate men 
who have attended the Ranger's course a t  the Forest School. T-3 
meet the first want, I regret to say no apparent progress hiis been 
made. As to the latter, there are now four students at the Forest 
School, three more join in July 1887, and, I hope, three more will 
join in 1888. Four men have obtained the Ranger's or Forester's 
certificate, of whom one is in charge of a Range, two are in charge 
of Forester's beats, and one is on special duty (but will from 
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h'urember be in charge of a Range). Present arrangements, 
therefore, will give us 14 trained subordinates by 1890. 

There is much difficulty in obtaining suitable men of sufficient 
education for the Rangers' class, aa the cli~rlate and life are not 
attractive to boys at the higher class of schools ; but i t  is hoped 
the recruits o b h i n d  will turn out well, and additional men be 
obtainable as required. 

5. IVorlring-plans of a more or less permanent character have 
been dr;liwn up for about 448 square miles of the 1,384 square 
milej of foresk. The remaining 936 sqnare miles are worked 
nnder annual Plans-of-Operations, which, i t  is hoped, will, in many 
instances, be soon replaced by forecasts for terms of five years. 
For about 130 square miles of forest in the Kotri and Patli Dun 
Ranges, a permanent working-plan is required ; but the Uovern- 
ment has a s  yet been unable to allot an additional officer to the 
Circle, and so render it possible to take this work in hand. The 
semi-permanent working-plans are required for tracts-including 
the South Patli Dun, Rehar, Garhibul Chand, in Garhwal ; Horai 
a d  Lnkhman Mandi, in Kurnaun-where continuous protection 
from fire has improved the forest growth ; and the time has arrived 
ahen regular thinnings will be advantageous in every way. These 
plans will be drawn out by Divisional Officers. Subject to the 
changes noted, the forests are, as far as the Department's power 
extends, satisfactorily worked ; the chief difficulties and shortcom- 
ings arise from local forest rights and custon~s, which are, too 
often, opposed to any good system of management, and which i t  
must be a work of time to put on a sound footing. There is, how- 
eyer, progress to be noted in this connection, as District Officers 
and others now begin to appreciate the preservation of forests, and 
grasp the difficulties caused by the old Forest Settlements, founded 
on scwallcd expediency rather than on any scientific basis or real 
consideration for the common weal. 

6. F o r a t  Work in these Divisions may be described under five 
heads :- 

I.-General Protection. 
11.--Communications and Buildings. 

111.-Fire-protection and special works of Improvement. 
1V.-Regulation of the removal of Forest Produce. 
V.-Revenue collection. 

AU duties (save as specially noted hereafter regarding the issue 
of certain permits for No. IV.) in connection with the first four 
are vwted in Range Officers, who, again, nnder certain standing 
orders, assign special duties and a given a m ~ u n t  of responsibility 
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to their Foresters and Guards, who are, for about five months of 
the year, assisted by a large staff of fire-watchers. 

With regard to heads Nos. I. to III., it seems needless to note in 
detail the duties of a Ranger, Forester, and Forest Guard ; and i t  
is only necessary to say that they are based on each man having 
defined duties in his charge, and, save in exceptional cases-such 
as the main fellings of a year being made in a Forest Guard's beat, 
a complicated building being erected, or a permanent and difficult 
road being made-responsible up to his powers for all the work in 
progress therein. 

When special works such as are alluded to above are in progress, 
the Forester of a beat has additional Forest Guards, with, if neces- 
sary, a junior Forester placed under him ; but the principle of 
defined duties and undivided responsibility is still maintained. 

7. With regard to 1V.-the regnlation of the removal of forest 
produce-forest produce may be classified under the following 
heads ;-- 

(a). Green timber. 
( b ) .  Bamboos. 
(c) .  Dry wood, for timber or fuel. 
( d ) .  Grass and other minor forest produce. 
(e). Grazing. 

I may incidentally remark that the fellings of green timber are, 
with very few exceptions, made in the areas under fire-conservan- 
cy, which now include some 390 square miles, embracing the most 
valuable sub-montane forests. This area is annually being increas- 
ed, as the difficulties of Tarai fire-conservancy are grappled with, 
and s fair chance of success in fresh areas can, with confidence, be 
hoped for. 

The green tree fellings of each year, except of trees claimed by 
right-holders, mostly given on indents sent in a t  fixed times of the 
year and marked when the indents are passed, are placed the season 
preceding the time of felling, and most of the trees to be felled 
marked, under Divisional Officers' supervision, by the Range OE- 
cers, with the aid of their Foresters, immediately after the fellings 
are sanctioned. For the removal of inferior kinds of trees to pro- 
mote the growth of sil, kc., and the thinning of poles, the m;rrking 
is generally done the season the cuttings are made. The main lines 
to be followed in the allotment of green trees are communicated 
by the Divisional to the Range O5cer ; but in some cases--such 
as sain or haldu fellings-the Divisional Officer, after fixing the 
rate (by tenders or otherwise), allots the trees by a definite order 
to the Range Officer. 
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Subject to the above notes, Range Officers issue permits for 
working green timber, and arrange details for checking conver- 
sion and regulating the export. 

A special establishment is assigned for extensive timber works 
buch as the removal of 10 to 60,000 cubic feet), which, under the 
Forester of the beat, attends to the following points :- 

(i). The felling of marked trees, method of felling, and re- 
gistration of felling. 

(ii). Checking conversion to prevent waste. 
(iii). Registering outturn by compartments, and granting passes 

to remove to revenue depbts. I n  small timber works, 
the  Forester has to supervise them, through his Guards, 
on similar lines. 

(b). For  bamboos, permits to cut are issued by the Range Offi- 
cers, who, as far as possible, assign large tracts to a 
single big cutter, or to the headmen of cattle stations, 
who are then answerable for their employks, who actu- 
ally cut the bamboos. This plan has been found to 
work well, though the present four-stem rule, the basis 
of our bamboo cuttings, must still be regarded as on 
trial only. 

(e). F o r  dry wood, there is a double arrangement : any mer- 
chant wanting to convert and export dry wood on a 
large scale is assigned an area by the Range Officer, 
and permits to work are issued by him. 

For petty converters or exporters from the north of the forests 
the Range Officer or the Forester of a beat issues permits to work ; 
for similar applicants from south of the forests, permits to work 
are granted by officers in charge of revenue depets, who once a day 
forward a copy of permits issued to the Range Officer concerned, 
who notes and passes them on to the Eoreeter for communication, 
ifnecessary, to his Guards and fbr record. 

In connection with the conversion of dry wood, two points require 
rttantion on the part of the subordinates- 

(i). To see no waste takes place in conversion. 
(ii). To see no wood is cut up into fuel that would yield tim- 

ber. 
With reference to the latter point, the revenue dep6t establish- 

ment aid, as they are ordered, to stop valuable wood brought out as 
fuel, and either charge for it as timber, or, if the exporter objects, 
to detain the wood and report to the Rsnger, quoting permit and 
bcality when enquiry is made. 

(d).  For grass and minor forest produce, permits to work are 



granted as for petty converters or exporters of dry wood, 
and the latter procedure is similar. 

(e ) .  Grazing is of two kinds :- 
(i). From cattle stations inside the forests. 

These stations are allowed nnder the Conservator's sanction, and 
subject to the terms of special stamped agreements given by the  
headman. The dues from these stations are collected by the Hange 
Officers concerned, nnder special rules, and forwarded to the near- 
est revenue dep6ts for remittance to the treasury. 

(ii). Grazing by exporters. 
Passes for these cattle are issued a t  revenne depbts, and are  

honoured by Range Officers, whose duty in connection therewith 
consists in seeing that cattle are covered by passes, and that any  
areas reserved for exporters' cattle only are only grazed nnder these 
passes, and that areas closed to grazing are not infringed on. 

8. V.-Revenue collection.-This, as noted in paragraph 3, i s  
placed nnder a special Rt;nge Officer. The collections are made nt 
revenne depbts, established on main lines of road from the forestiq to 
the neighbouring towns. The main feature of the collections is 
that dues are levied on converted produce, cut logs, eawn karis, 
trimmed poles, fuel, grass, hides, gums, kc., &c. 

The rates leviable are noted in a sanctioned table of dues ; some 
of these dues-such as the rate for green timber from forests a t  
varying distances from the markets-are liable to annual revi- 
sion; but the majority are more or less constant. The rates for 
timber are fixed with reference to the market value of the con- 
verted produce : thus large sil  cart shafts for the Delhi and Meernt 
markets pay Re. 1 -40  a cubic foot ; other large dl timber, 12  
nnnas to Re. 1-2-0 ; while a bed-post or wall-peg pays 4 annas to 
6 annas. 

This system is believed to obtain the best price for the trees, as  
the merchants who convert and generally export the timber indent 
for trees suitable for their specialities, and arrangement3 are made 
for utilizing to the best advantage the felling of the season. I n  
former years, most of the green timber fellings were carried out 
departmentally, as being more profitable ; but experience has shown 
that, carefully supervised, as noted in paragraph 7, the yield per 
tree has been sensibly increased, and the net profit, after allowing 
for the enhanced value of timber, been raised. The system also 
considerably fosters trade, as it enables merchants (without risk to 
Government) to postpone payment of forest dues until just before 
they are ready to take their goods to market. Facts have proved 
that this advantage is appreciated and even partly discounted by 



the trade,-'.e., that, given this advantage, a slightly higher price 
b willingly given for timber. 

&. regards bamboos, i t  is eminently suited to the class of tradera 
who resort to these forests, and attempt8 to sell blocks of bamboo 
forest which had been closed for some years to cutting failed, 
though the merchants later on willingly paid enhanced rates for 
the bamboos cut therein. 

For minor products, including fuel, the system seems to work 
re& as compared with experiments made in selling outlying forest 
blocks (mch aa Rehar) by auction, where the receipts from dep6ts 
were higher, while the trouble of realizing was less. The attempts 
tolease Rehar and similar forests will, however, be persevered in, 
aa there is every reason to suppose that forests nearly surrounded 
by cultivation (and unembarracrsed by rights, as these forests are) 
should be saleable at remunerative prices. 

9. The Revenue System requires brief notice. The position of 
the forests in a long belt along the foot of the hills, with no pur- 
chiuers from the north and a zone of either gaz ing  lands, or right- 
holding or locally provided villages, below its southern boundary, 
renders a unique and effective plan of collecting revenne possible. 
The southern boundary lines of the three Divisions are approxi- 
mately as follows :- 

Miles. 
Knmaun Division, ,.. ... ... 89 ... ... Qarhwal ,, ... 28 ... ... ... a-gea ,, 73 

On these lines, at main points of exit, 13, 14, and 21, revenue 
d@ts of the three Divisions are located ; while from two to seven 
miles below the boundary, at convenient villages above the con- 
snming area, and situated on main export roads, 13, 17,  and 14 
menne check dep6ta are located. 

At the revenue dep6ta, the exporters pay the dues on produce 
converted under the permits previously referred to, obtain a receipt 
pas, and, within a given time, convey it to the appointed revenne 
aheck depilt, where, after examination, check, and correction of any 
errors, an export pass is issued. 

The establishment maintained in revenne dep6ts is one or, in the 
case of the four largest depbts, two Forest Guards or Foresters, 
drawing from Rs. 8 to 15  a month, and two (or in large dep6ts 
three) Forest Guards for the post and general duty. 

In a revenue check dep6t, a Forest Guard is maintained, with, 
in some cases, one junior Guard for post, &c. The line of revenue 

2 A 
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check dep6ts is divided into seven beats, each under a Forester 
(referred to in paragraph 31, who constantly moves up and down 
the check line, keeping the men up to their work and, among other 
duties, collecting the receipt passes from each depbt, and forward- 
ing them for compilation to the Divisional office. 

Along the dep6t line, a postal service for revenue and letters 
runs from the Sarda to the Ganges, which linked with off-shoots 
from main points, serves the entire forest area. 

The management of all the depbts, post, revenue payments, and 
primary accounts rests in the hands of the Ranger in charge of t h e  
Revenue Range, with this reservation that each Ranger in charge 
of a Forest Range has the power to visit any dep6t in his Range, 
examine the books, and, if necessary, stop produce he has just 
cause for supposing is being exported against rules. This system, 
while it maintains the touch of a Ranger in charge of a Forest 
Range with the receipts from his forests, freea him from the re- 
sponsibility for heavy money receipts and accounts, and directs the 
whole of his energies to his work inside the forests. 

10. The heavy nature of the revenue work is shown by the 
following figures for the past year :- 

Total. Per eqnrre mila 

Knmann Division, ... Ra. 2,04,902 RE. 385 
Garhnal ,, ... ,, 1,52,586 ,, 305 
Ganges ,1 . . ,, 1,29,764 ,, 372 

Of the above, only Rs. 71,634 in the Kumaun Division was 
realized from Departmental works, leaving Rs. 4,15,618 as t he  
amount collected by the revenue dep6ts from exporters. Of this 
sum, about Rs. 1,10,000 was collected during the month of March, 
the most important month as regards the timber works inside the 
forest, fire-conservancy, and, indeed, every description of forest 
work, and the time when a11 a Forest Range Officer's attention is 
demanded for his forests. 

The cost of the revenue dep6t establishment (i.e., permanent and 
temporary, and including the whole cost of the postal service, 
which is of general utility) for the year was approximately Rs. 
16,200 ; so the cost of collection may be taken a t  Rs. 3-3-0 per 
cent., or, allowing that the receipts in 1886-87 were unusually 
high, and that the same establishment would have been kept up for 
smaller receipts, we may say 4 per cent. 

11. The establishment maintained under this system and ex- 



fOXP9T DIVSBION8 O F  CENTRAL CIRCLE, N.-W. PROVIXCEB AND OUDH. 181 

penditure, i t  is believed, made the collections with a minimum of 
bs to Government, as the checks on illicit exports are as per- 
fect as could be devised, and with the greatest facilities to ex- 
porters. 

The questions demanding thought in connection with the Re- 
venue (apart from the Forest part of the system) seem to be :- 

(a). Is the cost of collection excessive ? 
( b ) .  Does Government by this system icsnre maximum ex- 

ports from its forests ? 
(c). Does Government obtain the highest price for its pro- 

duce ? 
As to (a), taking into consideration the fact that if we leased 

our forests, the lessees wonld have to maintain the establishment 
now entertained by us and would deduct the charges, plus their 
profits, from the gross value they would put on their leases, it i s  
not apparent that the collection charges are high. Further, under 
my revenne system, the forest post would have to be maintained, 
and this absorbs men drawing about Rs. 500 a month. L~s t ly ,  
any system wonld involve the detachment of a certain establish- 
ment to control the exports and money receipts ; and it is nearly 
certain that, deducting what I may style the lessee's ~roportion of 
our present revenue staff and the cost of the forest post, no percep 
tible residuum would be left, which we might draft into the farest 
for charge of beats, &c. As to the question of cost, I inay mention 
that every effort is made to keep the revenue establishment as low 
a is compatible with efficiency, and that improved roads below OUF 

forests have helped to close many cross-country tracks, asd so 
reduced the number of revenue check dep6ts ; while small improve- 
ments in the mode of selling, and in accounts, &c., have facilitw 

a reduction in the main revenue depGt establishments. 
With regard to (b), I think the revenue system, save in the 

e m t  of exporters being troubled by the rules enforced, and so de- 
terred from entering the forests, really cannot affect the exports 
for ill, inasmuch as the system favours small and great alike, and, 
above all, does away with the middleman monopolist and divides 
his profits, we hope, between Government and the exporter. 

It seems certain that the exports depend on the internal managh 
merit of the forest, on the facilities offered by good roads, a civil 
hard-working staff (regarding the interests of exporters as only 
Wnd to those of Government), and fairness in fixing the price 
asked for produce : these points include the whole round of our 
administration, and have little or nothing to do with the system of 
levying the forest revenue. 
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With reference to (c), while it is easy to express an opinion, it 
is exceedingly difficult to give figures to support it. The chief 
cause of this difficulty is that, in more or lese unknown degrees, 
the value of produce varies with the distance of the forest contain- 
ing it from the market.. A few examples may make my meaning 
clear. I n  1883-84, sain timber was selling in the Dehra Dun 
Forests for about 10 annas a cnbic foot, was only saleable in small 
quantities in the Patli Dun at  5 annas a cnbic foot, and was 
practically nnsaleable in Oudh at  1 anna 6 pies a cnbic foot. I n  
1884-85, i t  was important, on sylvicoltnral grounds, to fell a large 
quantity of sain in the Patli Ilun ; tendere were called for, 4 annas 
a cubic foot was the highest sum offered, and the offer was accept+ 
ed, with the result that the trees due for felling were felled and 
the exports multiplied eight-fold. The opening of a railway, the 
demand for sain raised by the fancy taken to the timber, and the 
profits made in 188685, have since raised the rates to a maximum 
of 6 annas 6 pies in these forests ; at  the same time the cost of 
carriage varying as follows :- 

Re. A. P. 

Kotri Dnn to Meerut per score of 12 feet karis, 9 0 0 
Patli Dan to Meernt ,, 9 ,  9 ,  1 ,  1 3 4 0  
gasi Forest to Meernt ,, ,, by rail, 18 0 0 

$1 *I 9 ,  
,, ,, by road, 16  0 0 

The rate obtained in different forests vary as much as 1 anna a 
cubic foot. 

Again, in 1884-85, fuel in the most southern forests of Garhwal 
was readily saleable at 8 annae per two bullock carts, and limited 
sales were effected at  12 annas. At the same time, fuel six miles 
north sold slowly at 6 annas per cart ; at  12 miles was barely 
saleable at  half rates ; and, when offered for charcoal free of 
charge 18 miles north, where the removal of fuel was urgent on 
other than revenue gronnds, was simply left untouched. 

Facts like the above show how difficult it is to compare the 
prices obtained in one place with those obtained in another. Gen- 
erally, it may be claimed that, by means of the plan of calling for 
tenders for produce of varying value, and by feeling the markets 
as indicated in the very complete produce and revenue accounts, 
the Forest Administration of the sub-montane tracts in Kumnnn 
and Rohilkhand does obtain a fair price for the prodnce exported, 
and does sell the prodnce on sound principles. 

11. I n  conclusion, I would summaripe the arguments of this 
Memorandum as follows ;- 



The method of collecting the revenue is only one part of the 
entire system of forest management. 
The more important portions of the system are the general and 

internal administration. 
Revenue and internal management, closely linked as they are 

and must be, should be separately considered and criticised. 
As elsewhere, minor changes in administrative detail are con- 
ht, but, on the whole, the present system is enitable and works 
well. 

Finally, it may be noted that the method of revenue collection 
possesses unique advantages peculiar to, and rendered possible by, 
the geographical position and circumstances of the forests, and 
that it is a method which could rarely be adopted elsewhere with 
advantage. 

C. B A ~ ~ w E ,  
O$ieiating Conservator, Central Circle. 

Dakd 3rd June, 1887. 

APPENDIX. 

8 '  copy of Notice kmd annually, p r h  to the open s m m ,  in  the 
SdaRontane Fwert Divisions of the Central Circle, North- Wmtarn 

Province8 and Oudh. 

(1). Under orders from the Conservator of Forests, Central Circle, 
North-Weatern Provinces and Oudh, Revenue Dep6te for the collection 
of dues on produce exported, in accordance with the terms of this 
notice, from the forests in the ........................ Division will be ......... opened, at  the places noted below, from the 188 to the ...... 
....188 :- 

List of &venue Dep6te where produce will be examined, dues col- 
lected, and receipts on export pa~ses be granted- 

Bate 1. At dep6ts marked thus,* only receipt peesee will be iseued ; 
rt other depdts, receipt or check paawe will, aa may be required, be 
imued :- 



Note 2. Should i t  seem needless to keep all of the above dep6ts 
open for the whole seaeon, any depBt will, after due notice, be cloeed. 
NO& 3. Expsrt save by the roads in the vicinity of which the above 

depbta are situate is hereby forbidden. 
(2). Exporters individually, or Agente in charge of gangs of work- 

men, wishing to prepare timber, or cut or collect other produce, will be 
furnished, free of charge, with season permits to work, on application, 
as follows:- 

(a). For green wood or bamboos : to officers in charge of Rangee. 
(b). For dry wood, grass, and other miscellaneous produce: t o  

Foresters or officers in charge of Revenue DepGta for petty 
demands, or to Range Officers for large allotments of dry 
wood. 

Permite are issued subject to the provisions of this notice and of tbe  
Forest Act and Rules. 

.............................. Any peraon, or gang of men, working in the 
forests without a permit will be liable to prosecution for trespass. 

(3). Subject to the reservations noted in pnragraphs 6 and 9 of this 
notice, a11 the forests of the ......................... Division will be open . to permit-holders from ............... 188 . to ...................... 188 
for the export of- 

(a ) .  Dry wood of all descriptions. 
(b). Bamboos. 
(a ) .  Minor forest produce. 

(4). Standing green trees will be available as follows:-881 near 
................... ................ to yield ................. c. ft. Sain near to 

yield ..................... c. ft. Haldu, Jaman, Dhaura, Khain, &c., a re  
............... ....................... available in small quantities at  and 

Applications for green trees should be made to the Divisional Officer 
in .................. when intending exporters will be supplied with copiea 
of the rulee to be observed, and allot~nents of trees will be made. Treee 
not allotted in ................ will be allotted, on application, later in the  
season. 

(6). Fallen green trees can be obtained on application to Range 
OEcera, and, prior to export, the timber will be marked, and free forest 
paasea given for delivery at  bhe Revenue DepBts. 

Any green wood presented for export unmarked, or without a foreet 
pass, will be liable to confiscation, and the exporter to punishment for 
illicit export. 

(6). Bambooa are open to cutting in all forests, subject to the rule 
that four entire growing stems sliall be left in each clump. Headmen 
of bamboo cutting gangs, or of cattle stations, wlll be responsible that  
this order iq observed, and infractions of the rule will be treated as 
cases of illicit cutting or export. 

(7). The list of durn charged on timber, kc., and tables for meneur- 
ing and pricing, can be examiued a t  any Revenue Depht, aud the Divi- 



uonal Officer can supply spare copies a t  the following rates :-List of 
ntcs or duea at 8 annas each ; tables for calculating cube contents and 
price of timber, a t  Re. 1 each. 

The rates chargeable are the same M were in force in 188 -8 , 
cave in the following instances :- 

........................................................................... 
The special rates for standing trees can be ascertained on application 

at the ............ Forest Office. 
(8). Any receipt pass not presented within the time noted below, 

rt the dep6t specified thereon ae the checking depbt, will be liable to 
the payment of the following extra due :- 

On pa- of Re. 1 or less-8 annm each. 
On passes above Re. 1-He. 1 each. 

Table of time allowed for the presentation of receipt pasaea, with 
produce, a t  depbt checking esme-- 

Ron .......................... ......... to .............................. ....................................... .................................-.. .......................................................................... ...............-.......................................................... 
A11 other depbts ......................1..................,.,........... honra 

F'aeses and produce delayed by accidents to carts, &c., will be exempt 
from thia due. 

(9). All timber bronght to depbts, but on which forest dues have 
not been paid by the .................. day of ........................ 168 , 
dl, at 6 P.M. on that day, be liable to confiscation. 

A11 timber, &c., under preparation in the forest will he assumed to 
bein the exporter's charge and a t  his risk from the time he begills 
preparation to date of exports or the closure of the Revenue Depbte. 

Any exporter failing to export produce paid by him before the dep6te ............... ............, close will, on the day of be held liable for the duee 
leriabie on same, eubject to the proviso that when he bee paid the duea 
be may export the produce between tbe ............ and the .................. 
f~ l loa in~  ; after the latter date, the produce, if nnexported will be con- 
beated. 

(10). Subject to further ordere, the foresta under fire-protection 
rill be cloeed on the datea noted below :- 

(a). Poreat for conversion from ........................... 
for export from .................... 

(11). The attention of exportere is directed to the provisions of the 
Indian Forest Act (VII. of 1878) and the rules framed thereunder. 

Any notice0 issued in continuation of this annual notice will be poet- 
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ed up at every Range Office and DepBt, and will, sa far as poseible, be 
otherwise generally made known. 

By order, 

(Sd.) 



XESSRS. CHURCHILL AND SIM'S CIRCULAR. 

Mixoa~n . -The  year has opened well, the auctions have been 
largely attended, competition has been brisk, prices hove advanced, 
md the tendency is still upwards. 

SATINWOOD.-East Indiu-The demand is dull and stocks rather 
heavy. 
EBONY.-Ceylon-is quiet ; there is a large stock of inferior 

wood, and the supply of good logs is sufficient for present limited 
demand. Mauritiw-Wood of good sizes is asked for, but there 
b ample stmk of other sorts. Madayascar and dfizcassar--are 
inactive. 

BOXWOOD.-Persian-There is a fair demand and stocks are 
moderate. African-Good wood is asked for and small lots would 
ell well. 
EAST INDIA T~m.-The deliveries for the month amount to 

1,817 loads, against 445 last year. 
This large increase is due chiefly to the better demand for ship- 

building, but it should be remembered that teak is still compar- 
atively cheap, and that there is nothing in the present level of 
prioe to check the very general demand which low prices have 
developed for this wood. 

LONDON, 6th F e h a y ,  1888. 

ANDAMAN PADOUK TIMBER. 

Taa barque ' Anne Main ' left Port Blair on the 11th February 
with a cargo of 530 loads of padouk timber for the London mar- 
ket. Should this timber be sold a t  remunerative rates regular 
shipments will be made. This timber is very strong (P = 827) and 
durable, its weight is 55 Ibs. to the cubic foot. It has been used 
for gun carriages both in India and in England ; furniture made 
of it was exhibited in Paris in 1878, and since in the exhibitions in 
Calcutta, Edinburgh and London, and was greatly admired. Its 
handsome appearance (equal if not superior to that of mahogany) 
makes it a suitable wood for furniture, fittings of railway carriages 
and ships' saloons, and for carriage building, while its great 
strength and durability recommend it for all constructive purposes, 
where first class timber is necessary. 

2 B 



A NEaLEcTED DUTY OF GOVERNMENT.-We apoke in a recent arti- 
cle of the Indian theory of Government as i t  has always been un- 
derstood by the rulers and the ruled in this country, as in all 
Oriental countries. Starting from the principle that the soil be- 
longs primarily to the State, this theory requirea that the people 
should use it in the interests of the State as we11 as their own, 
and assumes that State and people area like interested in its im- 
provement. As regards cnltivation we have before said that i t  
is the duty of Government to insist upon the people doing their 
share of the improvement of the land, towards which the Bovern- 
ment has done, and is doing, so much. Our present concern is 
with the waste, and especially with that portion of the waste 
which was once, and might be again, covered with valuable 
forest. 

To speak first of village common in the plains. On this common 
depend to a great extent the village cattle. Cultivated fodder is 
fed to plough-bullocks and to cows in milk ; but the breeding cat- 
tle depend for sustenance mainly on the wild pasture. Restriction 
of this and consequent decrease of cattle, means diminution of sup- 
ply of young stock, enhancement of the price of bullocks, decreaeed 
supply of manure, and consequent increased coat and diminished 
efficiency of agricultural operations. These are matters in which 
the Government is much concerned : its interests are affectad, and 
i t  becomes its duty to interfere. On ita own part Government is 
doing all it can, by promoting cattle fairs, by breeding bulls, by 
creating fodder reserves and experimenting in the cultivation and 
storage of fodder, to improve the cattle supply. In  the common 
interest, therefore, the people should be encouraged, assisted and 
directed in doing the same ; and, if necessary, compulsion should be 
put upon them to do their share towards advancement of agricul- 
ture by proteoting and improving the waste land for the support 
of cattle. 

To this end we should--strictly in acoordanae with the native 
theory of good administration and of the relations of the Govern- 
ment and the people respectively to the soil--debar any breaking 
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up of waste land without permission. We should prescribe the 
reservation and improvement of portions of the village area as fuel 
and fodder reserves, for village use under certain regulations, and 
we should exercise the necessary supervision to enforce these r e p -  
lations being carried out. 

But there are pa& of the country where the shortsighted folly 
of the people, and the neglect of the Government, have produced 
evils infinitely greater than merely restriction of pasture, decrease 
of supply of agricultural cattle, und consequent deterioration of 
agriculture. Hill-sides, intended by nature to be clothed with for- 
est or bush, have been not only cleared but stubbed-not only 
stubbed-bat indiscriminately grazed down, to the prevention of all 
possibility of reproduction. The results are far-reaching and lamenb 
able. Deprived of their natural protection the hill-sides have been 
scoured by rain, all soil being washed off, and nothing left bat bare 
and barren rock. Worse still, the detritue of this rock is carried 
down further and further yearly, to the destruction of fertile land 
in the plains below. Again, not only have these beneficent springs 
and streams dried up, which once were maintained by the retaining 
and filtering action of soil and herbage upon the rain falling on the 
hill-aides ; but, as these retarding agencies no longer exist, that rain 
rushes at  once off the hill-sidee into the ravines, and sweeps down 
them as raging torrents to work infinite mischief in the plains. 
What question can there possibly be, in snch cases as these, of 
claims to do what is mischievons, of rights not only to ruin the com- 
mon property of themselves and the Government, but, in so doing, 
ta injure the common property of others and the Government? 
Under any theory of administration, the Government can interfere 
to make people take such order with their own property as not to 
injure that of others. But under the Indian theory of the relation 
of the Government to the soil, which theory has never been aban- 
doned, i t  is the common property of the Government and the 
people-or rather, property of the Government in whiah the people 
have only a claim of "user "-which is being misused to the detri- 
ment of the Government, of the offenders themselves, and of their 
neighbonrs. 

I n  snch a case the Qovernment is not only entitIed but ia bound 
to step in, and to take over the management of the property thns 
misused. At any rate i t  can compel the offenders to take snch 
order with that property aa shall renew the fertility of the hill-sides, 
shall reproduce the growth of fuel and fodder once found thereon, 
shall revive the perished springs and brooks, shall restore the 
r*me of the streams, and reduce them from destructive torrents 
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to beneficent floods, and shall thus do away with the evil of sterilh- 
ing deposits spread over the plains by these torrents. And where 
the hill-sides were clothed with valuable forests this argument 
applies with redoubled force. That the forests belong to the G v -  
ernment, is a matter regarding which there has never been any 
question. In some places the Government has thought fit expressly 
to give away its property, but where this has not been done i t  
would occur to no one to advance any claim to the forest beyond 
that of certain privileges, to be allowed in so far as they are not 
detrimental to the forests. 

But unfortunately the encroachment of the people, and the neg- 
ligence of the authorities hss permitted a state of things to arise 
which is most prejudicial to the forests. Not only are the fallen 
leaves carried away for manure, but the trees, however immature, 
are lopped from bottom to top for the same purpose, and thus 
deprived of the means which nature gives them whereby to breathe 
and feed and grow. Again the forest is grazed without respite or  
discrimination, by herds not only of horned cattle, but of sheep and 
goats. The mischief dono by the close grazing of both these lat- 
ter is notorions, and the goat, moreover, gnaws everywhere and 
nothing comes amiss to it ; even the horned cattle do much harm 
in their search for herbage. As was said recently a t  a convention 
in Ontario :-" If we give the cattle permission to roam amongst 
the trees, eating and trampling under foot the rejuvenatora of the 
woods, breaking with horn and hoof the rising sapling, tramping 
the soil from the roots of the trees, and letting in the drying 
winds--sooner or later our forests becomes but the dried up re- 
mains of former greatness." I n  the same convention, compowd 
mainly of practical farmers, strong remarks were also made, which 
should be taken to heart by those who see no objection to allowing 
the zemindar in the plains to bring every inch of bush land under 
cultivation. I t  is found that where the bush in Canada has been 
too extensively cleared away, fi the soil has ceased to be so produc- 
tive, the little strerms and rivulets have dried up, greater extremes 
of heat and cold are experienced, and the climate becomes more 
variable. Again, we find it much more difficult to raise 
some of our principal crops. The pvture becomes bare and with- 
ered in early summer, owing largely to exposure, and to the hot 
dry winds which sweep along unchecked, asd lick up the moisture 
from the parched  oil." 
aS regards forest land is the hills, mnoh has been done, and is be. 

ing done, by the British Government, to proteot the State property 
in the interests of both the Government cmd of the people. But, 



mrfortanately a very large proportion of snch land in the Himalaya 
is in the territory of subordinate governments, where not only is 
the mmindar not restrained from doing mischief, but the Govern- 
ment itself is foremost in the destrnction of the property of the 
State. The notable case which has recently occurred in h r h w a l  is 
one of many ; indeed we may apply to most Hill Chiefs the remarks 
which the Commissioner of Agriculture in the United States made, 
in 1885, regarding the lumberman :-" The farmer, having a por- 
tion of his farm only covered with trees, will almost naturally be 
prudent in the consumption of them, and can easily be led to see 
that to sweep them off at  once would be to lessen the amount 
and injure the quality of all the crops of his cultivated field, and 
that in the end he would be a loser. But the lumberman is open 
to no snch considerations. He sees in the trees, or thinks he does, 
so mnch money, and he aims to secure it by the most rapid means. 
The same is true of the miner. The lumberman and the miner 
alike cut with reckless profusion, wasting often more than they 
directly consume, leaving upon the ground large portions of what 
they cut, and breaking down and destroying mnch of the young 
wood in getting what they seek. After this the waste and broken 
down wood, becoming dry, ie ignited by some accidental cause, and 
becomes the occasion of a raging uncontrollable fire, which sweeps 
through the forest, carrying destrnction over a wide space." 

Now these protected Chiefs exist by our favour, and they reign 
under condition of good government. To injure the State property 
and prejudice the interests of their own population in the way des- 
cribed is not good government, but actual misgovernment; more  
over, they do not injure merely themselves and their people, but 
also their neighbours. From the clearance of their hill-sides arise 
all the evil consequences to the plains below which have been des- 
cribed as arising from the clearance of hill-sides in the British 
terrihry. Therefore the British Government is bound to interfere 
and to induce or compel these Chiefs to take the same measure for 
the protection of their forests which the Government is taking 
for the preservation of forests within its own territories. I n  the 
Native States, as in British districts, in the mountain, as in the plain, 
the right of the British Government to interfere for the protection 
and improvement of property held by the State for the benefit of 
the community, ie founded on that law of the Twelve Tables, Scrl,ua 
populi mprema eat leg. Against this right no private claim or 
prescription can be set up. lYlere can be no prescriptive right to 
do mischief or to injure the common weal.-Civil and Mlitary 
Gazette. 



THE INSECT PESTS OF INDIA.-T~~ following ciroular, h u e d  by 
the Trustees of the Indian Museum, Calcutta, 1st February, 1888, 
is recommended ta the attention of our readers :- 

The Trustees of the Indian Museum have had under their consi- 
deration the means whereby a useful scientific examination of 
the insect-pests of India can be best efFected. Bearing in view the 
great economical importance of the investigation, they have direct- 
ed the first assistant, Mr. E. C. Cotee, to consider i t  an essential 
portion of his duties, and have instructed him to commmicate 
with those interested in the subject, and those likely to aid its 
object, in order to ascertain the facb and collect the materials 
which mnst form the basis ef all really scientific work of perma- 
nent value. 

Mr. Cotes will gradually record the entire life-histories and 
practical methods of dealing with the principal insect-pests, pnb- 
lishing from time to time, as materials accumnlate, the information 
colleclted, and distributing i t  to those interested. 

I t  is only by the active cooperation of those who live in the 
districts where the insects occur, and who have actual experience 
of the pests, that really useful results are to be expected in this 
undertaking ; but if all will contribute what is brought to their 
own knowledge of the subject, there will be no considerable diffi- 
culty in collecting complete and reliable accounts of the various 
pests, and hence of arriving at  the most suitable methods of deal- 
ing with them. 

With regard to the value of such enquiries, it is only necessary 
to point to the success that has attended similar work carried on 
by Miss Ormerod in England, and by the Entomological Commis- 
sion under Dr. Riley in America, where considerable advance has 
been made within the last few years in methods of combating 
insect-pests, and in diffusing reliable information about them. 

The following are the principal points upon which information 
is wanted :- 

I. The occurrence of a pest. 
2. Details of the crop attacked. 
3. The extent and nature of the damage done. 
4. Estimate, where easily procurable, of the pecuniary loes 

occasioned by the pest. 
5. General particillars of the pest and its method of attack. 
6. The egg of the pest :- 

a. Description of the egg. 
b. Where deposited. 
c. Time taken to hatch. 



d .  Period of the year during which eggs are found. 
e. Measures taken to destroy the egg. 
f. Ichneumonid= and other natural enemies to the egg. 

7. The laracr of the pest (grub or caterpillar) + 
a. Description of the larva. 
6. Habits and localities selected. 
c. Food plante other than the crop attacked. 
d. Number of moulta. 
e. Period of the year during which larva are found. 
f. Time taken to complete larval growth. 
9. Measures taken to destroy the larvae. 
h. Natural enemies, especially birds, ichneumonid and 

tachinid parasites, predacious insects, and fungoid 
diseases. 

8. The pupa of the peat (chrysalis or cocoon) :- 
a. Description of the p u p .  
b. Exact locality selected for pupating (whether on the 

food plant, underground, or elsewhere). 
e. Period of the year during which p u p  are found. 
d. Time passed in the pupal state. 
e. Measuros taken to destroy p u p .  
f. Natural enemies and parasites. 

9. The imago, or perfect insect :- 
a. Description of both the male and the female. 
b. General habits. 
c. Localities frequented. 
d. Food. 
e. Date when copulation takes place. 
f. Period of the year during which imagos are found. 
g. Date and method of oviposition. 
h. Measures taken to destroy the imago. 
i. Natural enemies, diseases, and parasites. 

10. Alternation of generation, dimorphism, parthenogenesis, 
and any other points connected with the natural history of the 
*a. 

11. Other measures actnally adopted for prevention, cure, their 
cost and dect. 

12. Insecticides, especially such as contain keroaine or com- 
pounds of arsenic. 

13. The history of damage done in former years, with suppos- 
ed causes of immunity from attack at one time and undue multi- 
pbcation of the pest at  another. 
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14. The introduction of the pest, the supposed date of its occur- 
rence, and the way it was introduced. 

15. The spread of the pest, its direction and pace. 
16. The effect of varying soil, moisture, temperature, and other 

natural conditions, on the pest. 
Special attention should be directed to the positions selected for 

oviposition, pupating, and hybernating, the s tah  (whether as egg, 
larva, pupa, or imago) in which the insect hybernates, the number 
of generations in the year, and the food plants other than the crop 
actually attacked, as on these preventive measures can frequently 
be based. 

Individual observation will of course often be confined to single 
points in the life-history of each pest, but if these are jotted down 
and forwarded as they present themselves, they will frequently be 
of value as filling up what would otherwise be gaps in the history 
of the pest. The complete history may take some time to record, 
but when once the main facts are known about each pest, it will 
be easy to speoify the exact information wanted to complete the 
record. 

Each pest should be dealt with entirely separately; and observa- 
tions should, in all cases, be accompanied with specimens illustra- 
ting, as far as possible, the pest and its method of attack. Speci- 
mens of the pest itself should be sent, where possible, in all stages 
of development and in considerabIe numbers ; eggs, caterpillars, 
and other softrbodied insects in strong alcohol or spirits of wine ; 
chrysalids or cocoons alive and packed lightly in leaves or grass ; 
other insects dried and pinned or wrapped in.soft paper. Live in- 
sects are always preferable to dead ones, and should, in all cases, 
be sent where there seems to be a reasonable probability of their 
surviving the journey. Specimens of leaves and green plants dam- 
aged by the pest may be sent wrapped in damp cloth, grain, wood 
and such like being packed as occasions suggest. 

Observations on economic insects should be written clearly on 
one side only of the paper, and sent with the specimens to Mr. E. 
C. Cotes, Indian Museum, Calcutta ; they will be gratefully re- 
ceived, in all cases, acknowledged, and, so far as possible, any 
information about them will be given, or sought for from experts 
in Europe and America. 
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CHANGES AT THE NANCY FOREST SCHOOL. 

MAXY of our readers will be interested to hear that by a Presiden- 
tial decree, dated January 9th, 1888, it has been settled thilt the 
etudents of the National Forest School a t  Nancy shall all in future 
be recruited from among the passed students of either the ' Ecole 
polytechnique' or the ' Institut national agronomique.' We hear 
that the measure has caused some dissatisfaction in the Forest 
wrvice in France, but it seems to us that the step is decidedly one 
in the right direction, and likely to be to the benefit of the service. 
It  is probable, however, that most of the dissatisfaction is due to 
the fact that the number of students has been decreased, that is, 
that instead of 18  to 20 in each 'promotion' as formerly, there will 
now only be 12. It may be presumed that the chief object in this 
change is to give more chances of promotion from the lower ranks 
than hitherto, thereby encouraging a better standard of knowledge 
and to improve the class of students at the " Ecole des Bnrres," 
whose numbers, by the way, are also reduced, by the same decree 
from 14  to 6. 

I t  has always been customary, since 1873, to admit, without 
competition, to the Forest School, any passed students of the 
'Ecole polytechnique' who have not been able to be provided for 
in the other services to which the education a t  that institution 
leads, i.e., the Mines, Public Works, Military Engineers, &a. 
And, since 1882, two students of the 'Institnt agronomique,' 
who have fulfilled certain conditions, have also been yearly admit- 
ted in a similar way. 

The result of the new rule will be, i t  seems to us, that the edu- 
cational qualifications of the forest students will, in future, be 
greatly improved, and that, instead of a number of men selected by 
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conipetition after a more or  less speedily crammed examination, 
they will be all men who have been previously thoroughly well 
grounded in the subjects upon which scielltific forestry is based. 
As the course of instruction a t  the ' Insti tut  agronomique' is a 
2-year3' one, and that  a t  t he  Forest School of a similar length, 
the whole course in future will really be a 4-years' one, and the  
students should, on its expiry, enter on their duties with much the  
same thorough training as do the Forest officers in the chief ser- 
vices in Germauy. I f  we mistake not, the course of study in 
Bavaria coniprises two years a t  Aschaffenburg and then two years 
:it the University a t  Munich. 

To show what tlie training a t  t h e  ' Insti tut  agronomique' con- 
sists of, we cannot do better than quota the following extract from 
the " St. James' Gazette " for February 6th :- 

a The Institute was founded in 1841 at Versailles, with 3,500 acres of 
land attached to it, and snch professors of agricultnre aa the Comte de 
Gasparin, Af. LQonce de Larergne, M. Becqlierel, &c., to teach in it. 
But oue of the first acts of Napoleon III., after he had been proclaimed 
Emperor, was to suppress the illstitute ; the reason assigned being that 
it was a nest of Republicans and Orleanista. thougl~ the real reason 
seems to have been that he wnnted the laud for shooting purposes. No 
Inore was heard of the Agronoinical Institute until about ten years ago, 
when M. Teisserenc de Bort, a Minister of Agriculture who had a prac- 
tical knowledge of farming, induced his colleagues to sanction its revival. 
I t  waa resolved that the Institute should tllia time be in Paris itself, 
where all the best laboratories, librariee, and zoological collections are to 
be foulid ; bnt, at the same time, arral~gemente were made for the forma- 
tion of an experinrental tarm a t  Joinville-le-Pont, close to Vincenues ; so 
that students miglit be able to gather something of the practice as well 
as of the theory of agriculture. Owing to the embarrassed condition of 
the Treasury, the Ministry of Agricnlture hse not yet been able to obtain 
the large sum of money (about £40,000) necessary for the erection of a 
building suitable for this establishment, whicli is temporarily lodged a t  
tho Conservatoire des Arts et MBtiers. The In~t i tu te  does not toke 
any resident students, the arrangoment being that they sl~ould attend lec- 
turea daily for the period of two years over which the edncation extends. 
Tlie collrse takes a very wide range : emhracing miueralogy, meteorology, 
general chemistry, geology, anatomy, botany in every form, land-survey- 
ing, construction of machinery, and other subjecta which are likely to be 
useful to men who are destined to become professora of agricultnre, agri- 
cultural chemists, land-surveyors, and so forth. More than all, during 
the vacation-which lasts from the 15th of July to the 3 1 s t  of October 
-tllove students whose parents are not agriculturists are sent at the 
expense of the Institute to reside upon some farm either in France o r  



abroad, and are expected to bring back with them a fu l l  accoul~t of what . 
they hare seen. This paper is taken into the reckoning when their work 
is  examined a t  the end of their two years' term wit11 a view to ascertain- 
ing whetber they are entitled to the degroe of " ingknienr-ngronorne." 
The conferring of this degree, equivalent to that of Bachelor of Sciences, 
urries certain advantages with it, snch as admiusion upon easy terms to 
ha School of Forestry, while the holder of such a degree will he pretty 
certain of employment upon liberal terms. Another good thing a b o ~ ~ t  
the Agrononlical Institute is the excursion which the students make ' 

every year, nnder the guidance of two or three professors, to some in-  
teresting district of France or to some iniportant agricultural school or 
establishment abroad. Here, aa in the farm-schools and the three 
national schools, the cost of education is very ~mn11, while there are iour 
tcbolarships of $40 each and two of $20 each for the benefit of students 
whose parcuts cannot afford to pay for the lect~~res aud excursions. At 
present there are sbont 60 stndents, whose average age I should take to 
be about two-and-twenty. It is hoped, however, t l ~ a t  in three or four 
years' time the maximum (100) will be reached, and perhnps by then t l ~ c  
It~etitute will havo a home of its own. But, despite the difficulties 
which have beset its creation, it is already doing good work for French 
agriculture." 

We m a y  hope before long to hear whether i t  is intended to make 
any large alteration in the  studies a t  the Forost School a t  Nancy, 
in consequence of the new departure. Much niight yet, we think, 
be done, in order to bring the teaching in  France to the sanie high 
standard a s  is achieved by the principal German schools, and n o b  
ably by the  University of Munich. The facilities for scientific 
study a t  Nancy have, of late years, been greatly improved by the 
intrduction of more practical work in  such subjects as Forest 
botany, t h e  enlargement of tho museums, the  provision of admir- 
able models of works, &c., and we shall be surprised if the final 
effect of the  new departure is not, in spite of the conservative 
head-shakings of tbe old school, a very important advance in 
scientific forest teaching in France. 

M I N E R A L  D E P O S I T S  I N  WOOD. 

AT a recent meeting of the Linnean Society of London, Mr. D. 
Morris, of Kew, exhibited a piece of the  wood of a tree, ITieronyma 
&horneoidee, in clefts of which was a hard mineral deposit, said to 
be carbonate of lime and alumina. B e  also referred to a note hy 
Sir F. Abel, which was published in the  Journal  of the Chemical 
Society for March 1862, on the occurrence of such deposits in 
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teak wood. I n  that case the substance which Sir F. Abel had care- 
fully analysed had been found to consist of phosphate of lime with 
a small quantity of ammonio-phosphate of magnesia. The analysis 
gave the following percentage results :- 

... Lime, ... ... ... ... 34.04 

... Nagnesia, ... ... ... ... 1-86 
... ... ... Ammonia, ... ... 1.12 ... ... Pl~osphoric acid, ... ... 48-35 

Water and a emall proportion of organic matter, .. 19.54 ... Carbonic acid, ... ... ... .09 

I n  some analyses of wood ashes which was made in India in 
1884, by Dr. H. Warth, the Professor of Chemistry to the Forest 
School at Dehra Dun, the proportion of phosphates in teak wood 
was found to be very small. 

Dr. Warth had ascertained that in 100 lbs. of steam dry teak 
wood there was 0.77 lbs. of ash, of which the following was the 
composition :- 

or 
per cent. 

$oluble potaaeium and sodium compounds, ... 0.13 -8 
Calcium carbonate, phoephatas of iron, cal- 

... ... cium, &c., ... ... 0.31 40.26 
Magnesium carbonate, ... ... ... 0.21 27-28 

... Silica, &c., ... ... ... 0.12 15.58 -- 
0.77 100 -- 

We may compare with these figures, those obtained by Mr. 
R. Romanis, D. Sc., Chemical Examiner to Government at Ran- 
goon, and published in a paper in the ' Indian Forester' for 
February 1886. Mr. Romania' analyses gave for teak heart-wood 
the following :- 

Potseh, ... ... ... ... ... 1-51 
Soda, ... ... ... ... ... 2-82 
Lime, ... ... ... ... ... 11.80 

... Magnesia, ... ... ... ... 21.97 
Oxide of iron, ... ... ... ... 1.79 
Phosphorio mid, ... ... ... ... 37.43 
Silicio acid, ... ... ... ... ... 82-69 -- 

100 -- 
a result which it ie not easy to compare with that given by Dr. 
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Warth. Both, however, seem to agree in showing that magnesia is 
the principal component, and their results do not seem to clash 
with those of Prof. Abel for the composition of the deposit. 

In 1878 some white .deposit found in clefts of blackwood ( D a b  
bmp latifolk) by the writer was analysed, and the result showed 
that it consisted chiefly of carbonates of lime and magnesia. I t  is 
to be regretted that the details of the analysis were lost. We have 
no information regarding the composition of blackwood either 
from Mr. Romanis or from Dr. Warth, but the latter's analysis 
of the very similar wood of the sissu (Dalbergia aiaeoo) gave 1-11 
per cent. of mineral ash, of which nearly one-half, or 0.57, waa 
'carbonate of lime or magnesia. 

Mr. Christy, who was present at  the meeting referred to, stated 
that snch deposits were rare in Burma wood, though common 
enough i n  teak grown in the Peninsula. I t  is possible that in this 
he is right, and that the wood grown ic the more regular climate 
of Bnrma is less liable to get split or develop hollows than that 
grown i n  parts of India where the seasons show a more marked 
difference, still i t  would be interesting, if any of the readers of this 
Journal could supply some information on the subject. He  further 
said, as did Prof. Abel in the paper referred to, that the deposits 
were often RO largo and so hard that the axe-men and sawyers 
refused to work on the logs which contained them, as the deposit 
damaged their tools. The writer does not remember that he has 
ever heard of any snch case in his experience. 

Deposits of mineral matter occur frequently enough in some 
woods besides teak. They may often be seen in that of Dalbergia 
latifolia usually in radial clefts like star-shakes, and often of con- 
siderable amount. They may be seen in sissu, in Tminal ia  town- 
t m ,  in most of the ebonies, in Dillenia pentagyna, and possibly in 
other trees. Could some of the readers of this Journal, who may 
come across such things, get them analysed, so that we may know 
definitely what is the usual composition of the deposits in the differ- 
entspecies, and at  the same time ascertain something of their origin. 
Besides these comparatively large masses of mineral matter which 
occur in the clefts of a log, there are also somewhat similar deposits 
in the vessels of different species. Every one knows the curious 
white deposit which fills the pores of the wood of the Stychnoe 
Nus-Vmica and Stychnoe potatorum; the yellow ones in that of 
the species of Ste*eosperncum and Pajanelia, and doubtless others 
wi l l  suggest themselves. Then there is the peculiar deposit found in 
bamboos, and called ' Tabasheer.' I t  is most common in the thorny 
bamboo or ' kattang ' (Bambusa amndinacea) and the ' Moolee ' of 
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Chittagong (Melaanma bambueoidee), and consists of silicates of 
lime and potash. The whole question of Tabasheer was lately 
discussed by Mr. Thiselton Dyer in the pages of ' Nature,' and by 
Sir D. Brandis in the Indian Forester' for March 1887, but 
there is still some doubt of its real cause. 

Mr. Morris also showed a ' cocoanut pearl,' a very curious and 
heavy pearl-like substance of about the size and shape of a hedge- 
sparrow's egg. This is a very rare product, and is, it is understood, 
much prized as a talisman by natives in the Islands of the Eastern 
Archipelago who find it. That belonging to the Kew Museum, 
presented by Dr. Hickson, is said to be one of the first that has 
reached England. I t  is found in the interior of old nuts, and con- 
sists of carbonate of lime almost pure, a section of the pearl show- 
ing hardly any structure at  all. 

How i t  is produced, and how it is valued, and for what, is a pro- 
blem for those o5cers who in Malabar or Burma or elsewhere, have 
i t  in their power to make enquiries from the growers of cocoanut 
trees. 

Km, J. S. GAMBLE. 
18th Februa y, 1888. 

TREATMENT O F  BAMBOOS. 

IT was an evil hour when I undertook to write on the reprodnc- 
tion and management of barnboos, little thinking at the time that 
I would be taken to task so severely by one of our highest au thor  
ities, in the person of Mr. Gamble. I had only hoped by my 
proposals to be favoured with a definite set of rules on the subject, 
aa I said before that I was only a beginner. However, to the best 
of my recollection and abilities I submit the following answers, 
though i t  must not be forgotten that every rule has an exception. 

Anme* 1. ' L  25 *' is the number stated by Mr. a m b l e  as arbi- 
trarily assamed by me ; which is quite correct, as I have no record 
to produce on this head, nor of the age 7 years. As I was not in 
the Forest Department my observations were not noted in any book. 
There may be 30 or 40 culms per clump at this stage of the age of 
planted bamboos, but it must be taken into consideration that the 
ones planted have many advantages over those growing wild in a 
forest. Mr. Gamble says some bamboos were planted at  Bamun- 
pokri, and in 5 years they were of workable size. What was the 
average number per clu~llp then, should be known ? I do not think 
there can be at the present day more than 50 to 60 bamboos per 
average clump. So to be on the safe side, and aa the cuttings are 
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in the forest and not in a plantation, I said 25, when the clumps 
are about 7 years old. 

With regard to species, I beg to say that I do not know the 
scientific name; we call it Bhalka or Bara Bans of the Lower 
Bengal (Jessore and Hazhribirgh). I have not taken any particular 
note, as I said before I was not in the Forest Department, and did 
not at the time think it necessary to note tbe annual shoots, but 
this much I must say, that when new stems are thrown up from 
the rhizome of a planted bamboo off-shoot, for the first year only one 
appears, or a t  the utmost two, and in no case more than this number, 
with no greater size than 2 to 24 inches in girth at 3 or 4 feet 
from the ground : the parent of this shoot may have been 8 to 10  
inches in circumference. The second year, three or four more of 
about 5 or 6 inches ; the third year, the culms are six or seven in 
number, with a girth of 7 or 8 inches, or even the size of the 
planted mother stool. Then on the 5th year how many would 
be fit for cutting ? Hence, I said 7 years would be about the best 
time, considering we have to deal with forest growth. 

A m e r  2.-Eight bamboos being the average growth per clump 
per year, not of planted but of wild forest bamboos, (those planted 
would give much more, as I have said in my 7th proposition in 
December Number,) of an average clump containing 25 culms. 
Here again to he on the safe side, I said to cut eight bamboos 
yearly, though it would scarcely be concluded that all the clumps 
in the forest were comprised of 25 culms, and that they only 
throw up eight shoots yearly. To argue a thing for the sake of 
argument is one thing, but if one had to examine the forests in 
Palamow, it would be found that the average growth per clump 
would come to about eight culms annually, and instead of closing 
the block for a time, one may go on cutting indefinitely eight 
every gear, so long as a clump of 25 bamboos produces an ayerage 
annual growth of eight culms, as I have already said in my 
proposition 3, which I here give for ready reference. "Thus, 
clumps forming 25 to 30 culms can bear removal of eight to ten 
bamboos annually with advantage, and above this number, average 
powth per clutnp per year must first be estimated." Now the 
object of my saying 7 inches in girth is to safe-guard a younger 
clump which may have got 25 bamboos, but has not attained the 
fall size, such as are found in Chuttra and Kunda in the Hazllri- 
Mgh district, in the Eastern Siwaliks between Hardwar and 
Dholkand in the Sahhranpur Forest Division, N.-W. Provinces, 
and Bettah, Saidoye and Ramandag ranges in the Palanlow Forest 
Sub-Division, Chota Nagpnr. 
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Answer 3.-The clumps of Bettah, Ramandag and Saidope 
ranges in the Palamow Forest Sub-Division yield at  an average 
per clump per year eight culms as stated above. 

Anmer 4.-My object was to leave 24 feet, and ae the cooliee 
in Palamow did not understand this well, I mentioned three 
nodes, which is as close as one could expect for 24 feet, and 
my reason was chiefly "reproduction." Every one knows that 
cutting flush to the ground means weakening the rhizome, which, 
if continued, means death a t  last ; on the contrary, high cutting 
does not dry up the stool for a long time, but low cutting does, 
and very soon too. I may here as well add by way of proof, that 
when one plants out bamboos the off-shoots are 4 to 5, or even 6 
feet long-why ? To ensure living of course, and on this I hold 
that high cutting is beneficial to reproduction, and I believe for 
this very reason too those planted in Bamunpokri during 1877-78, 
if I mistake not, were about 4 or 5 feet long. 

Anmer 5.-My reason is as I hare stated, with this addition, 
that when I said cutting immature shoots kills the clump, I 
did not mean to say in one generation, certainly not, but in two 
or three, or more ; though death is eventually certain. Sir D. 
Brandis says that it weakens the rhizome ; it then throws out for 
8 series of years only thin stems. NOW if these thin stems are 
cut, down as they come up, what follows ? Weakness and death 
a t  last, So my object in saying nothing under 7 ioches in girth 
should be cut, is to be on the safe side. 

A m e r  6.-The reason for the removal of dry culms is, as Mr. 
Gamble has already eaid, merely to help regeneration. Should the 
dry stools be left, insects appear which not only devour the rotten 
bamboo, but very often eats up the germ of the rhizome, for which 
1 have seen natives of Lower Bengal fire their bamboo clumps 
annually, in the belief that i t  not only kills all destroying agents, 

. but helps to hasten plentiful reproduction. This idea may be 
wrong, but burnt earth with leaves and dry bamboo ashes makes 
capital manure, and should assist reproduction. 

A-er 7.-I must repeat that what I have said, I have seen 
without taking any particular notice, or recording the result of any  
experiment. I saw the treatment of bamboos as practised by 
natives in Jessore and HazBribtigh, and hence suggested those 
seven propositions, hoping to be put right, where I may have 
been wrong. 

One point more I wish to bring forward with regard to cutting 
of young shoots for basket making, &c. I should think i t  was the 
Tulda bamboo which is used for this purpose, and not Bhalks, and 
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the cutting of these young shoots may be avoided if the bamboos 
are cut and dried for eight or ten days in the sun ; then kept 
under water, or, better still, in clay, for about a fortnight or eo, 
when they become as pliable as shoots five or six months old. 

MEMORANDUM ON DATE CULTURE, 

S D B W F ~ E D  TO THE MEETING HELD AT JEYPUR IN CONNECTION 

WrrH FLOWER SHOW HELD ON ~ O T H  MARCH, 1888. 

OY the suggestions of Government that dates are useful trees in 
times of famine for the poor people to live upon their fruits, the 
State Council of Jeypur desired to have some experiments in this 
locality. Brigade Surgeon E. Bonavia, who has studied its cul- 
tnre, and who reared several date trees at Lucknow for Govern- 
ment, was addressed on the subject. He  replied that its culture in 
Jeypnr was not only desirable, but useful and possible, as the dry 
and sandy soils of R4jputAna were suitable for its introduction. 
His letter was considered interesting and instructive. I t  was 
therefore published and distributed to Some of the nobles and 05- 
cials of the State for general information. 

The Forest oficer was deputed to Lucknow and Sahtiranpnr, to 
inspect dates cultivated in those places. On his return he drew out 
certain instructions, which were pnblished in vernacular, and dis- 
tributed for general information. Mr. J. F. Duthie, B.A., Director 
of Botanical Department of Upper India, supplied some 24 maunds 
of Tunisian date stones in the last year. They were tried hy several 
gentlemen and officials :- 

About three maunds of date stones were sown in Ram Newas' 
garden, and some 7,000 seedlings were, as an experiment, trans- 
planted at  Amanishah, Bl~akhri and Kalegh Sagar Bunds after three 
months. Unfortunately there was unusnally heavy rain last year, 
hence a considerable number of seedlings died, but some of them 
however, survived, and are doing well. Some of the gentlemen 
who tried date stones write as follows :- 

Thakhr Sawant Singh of Bagru writes-that he sowed about two 
maunds of date stones. Some 4,000 seedlings germinated, but on 
account of the heavy rains, most of them died. He bas still some 
1,700 seedlings in his estates. Each of these seedlings bad in last 
October three or four leaves. 

2 D 
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Thakhr Hari Singh of Shekhawat writes-that he cultivated 
dates in Haripur, Kheri, and Taradu of Shekhawati in the month 
of July. The soil a t  Kheri is saline, and the water in wells i n  
Taradu is deep, being abont 60 feet below the surface. He has 
in these three villages some 1,400 plants, which are doing well, 
specially at  Taradu, which is otherwise destitute of all kinds of 
trees. The plants, he adds, are abont a foot high, and have five o r  
six leaves on them, except in hilly places, where they have only 
abont two, and the height of plants ie also less. They are watered 
twice a week. 

The Rev. G. Maclister, Y.A., eays-" I have much pleasure 
in saying that I sowed the date seeds and that most of them ger- 
minated. I sowed them in two beds, there are nearly 200 alto- 
gether. I transplanted abont half a dozen of them, putting them 
abont 4 yards apart;  three of these are alive and vigorous. I 
also planted one in a large box, and i t  is now the largest and 
finest plant I have. I also planted five in flower pots, and these 
are all alive and doing well. I hope to transplant all those that  
are still in the beds, at the proper time, and I am glad to be able 
to express the hope that so far as I can see there is every likeli- 
hood of their doing well." 

RBm Nath Singh, Head Master of Noble School, Jeypur, says- 
that he has about 500 seedlings in his village in Shekhawati ; 
they are doing well, and have each of them some five or six leaves. 
The soil is sandy and contains some manure, and the plants a re  
watered twice a week. 

The Superintendent of Baghat writes-that the date stones sown 
by him germinated fairly and are doing well. They have got some 
two or three leaves on each plant. 

Babu Sukh U 1  and Munni LA1 of the Engineering D e p a r t  
ment state-that they have got some 3,635 plants on different 
bunds under their charge. 

The date stones sown at Bhat ka Bagh, Amanishah and Madho- 
pur, as well as in the Forest office compounds by the Forest De- 
partment, germinated freely, and are doing well. They were sown 
in July in small beds, and irrigated twice a week. They had s 
good start a t  the outset and are abont a foot in height. The soil 
is sandy, free, but poor. They have now abont their fourth leaf 
out, though some vigorous ones have got thbir sixth. They are  
altogether in number 3,5CO. 

To encourage date culture in this [Jtate, the Council, on the re- 
oommendations of Lt.-Col. 8. S. Jacob, Executive Engineer, sanc- 
tioned the award of prizes at the rate of 6 pies per plant per annnm 
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to those cultivators who would try them in Crown lands. The 
lmgation Yuhafizan (i.e., Sepoys) are also eligible for such prizes. 
The officers of the State, who wonld take special interest in the 
encouragement of its cultivation, will be given certificates by the 
Durbnr. 

SADHU SINQH, 
Forest Ranger. 

RHYNCHOTA O F  INDIA. 

I HAVE undertaken for the Asiatic Society's Journal, a catalogue 
with descriptions of the Rhpchota of India, and would ask your 
cooperation in procuring specimens, of which duplicates will even- 
tually be deposited in the Indian Museum. I shall be ready either 
to make exchanges of this or other orders, or name collections, so 
far as the materials at  my disposal will allow. The order fip. 
c h  is of considerable economical and physiological importance, 
and to render the catalogue of permanent value, I wonld ask the 
mpera t ion  of workers in otber branches of Natural History to 
collect and furnish specimens that will enable me to adequately set 
forth our Indian fauna which is particularly rich in this order. 
The species will be readily recognized by the presence of a pro- 
boscis or beak either porrect between the antannm, or curved, or 
resting quiescent on the sternum beneath. Some resemble but- 
terflies and moths, others are like beetles, and many emit a strong 
aroma when alarmed. I would ask that where possible the month 
of capture be added to the locality, as it is desirous to accumulate 
data as to appearance. 

Mr. W. L. Distant is preparing for the Trustees of the Museum 
a monograph of the Cicadida, belonging to this group, and so well 
known for the shrill cry of the male on trees in the rains. This 
will be illustrated by figures of each species, and i t  is desirable 
that a~ many species aa possible should be procured so us to make 
i t  tolerably complete ; any sent to me to the undermentioned address, 
or direct to Mr. Distant, a t  1, Russell Hill Road, Purley, Surrey, 
will be thankfully acknowledged. For catching these insects, the 
ordinary net may be used, and for Billing them the poison-bottle. A 
K-ting's lozenge bottle is found useful, in which place a mixture 
of one part of cyanide of potassium and eight parta or thereabouts 
of plaster of Paris, gumming a piece of paper over the mixture to 
retain it a t  the bottom. About half an inch of this mixture will 
remain efficient for a long period. Another way is to place the 
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captures simply in spirits of wine, but the first plan is more effec- 
tual for the larger species. The insects can then be pinned in 
boxes or simply kept in spirits of wine, and can be sent by parcel 
post in thin wooden boxes or old biscuit tins packed in paper, 
leaves, or moss, in layers. These boxes may be sent bearing to 
the undermentioned address. Any further information required I 
shall be happy to furnish so far as I can. 

P.S.-Mr. de Nidville would be glad to correspond with collec- 
tors of Butterflies. 

Vol. 111. of " the ~utterfiies of India " is in active preparation. 

MEMORIAL O F  THE CORPORATION O F  SOUTH- 
AMPTON. 

THE Memorial of the Corporation of Southampton, which i t  is 
hoped will have the cooperation of most of the other local bodies 
in Hampshire, has recently been sent to the Lord President of 
Her Majesty's Privy Council. This sets forth- 

1st. That your Memorialists are mnch interested in the general 
oubject of Practical and Scientific Forestry, in the preservation 
and greater utilization of the Crown forests, in general improve- 
ments in the methods of growth of timber and underwood, and in 
the acclimatisation in England of foreign trees of economic value. 

2 d .  That your Memorialists have heard with mnch interest of 
the proposed esGblishment of a National School of Forestry for 
England, at which Indian and Colonial pupils in Forestry could 
also receive instruction. 

3rd. That the following Crown forests are situated in H a m p  
shire and the Isle of Wight :- 

(a). The New Forest, comprising about 68,000 acres, by far 
the most extensive forest in the Unitad Kingdom, of 
which by Act of Parliament 16,000 acres can at  any 
one time be closed for planting, while the remaining 
47,000 acres, on which trees may be growing, are a t  
any one time to be left unclosed. 
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(b) .  Woolmer Forest, now enclosed and free from Common 
rights. 

(c). Alice Holt Forest, now endosed and free from Common 
rights. 

(d). Beer Forest 7 9  9 ,  ,, 93 

(e). Parkhurst Forest ,, 9 9  99 9 )  

There are also Harewood, Pamber, Stanstead and other exten- 
sive foreat lands in private hands. 

4th. That these Crown Forests are situated on the following 
geological formations :-Lower greensand, gault, Upper greensand, 
chalk, W i n g  beds, London clay, Lower Bagshot, Bracklesham 
and Upper Bagshot beds, Barton clay, Headon beds, Hempstead 
beds, drift, gravel, alluvium and bog, and that consequently they 
contain almost every variety of soil for timber growth, and npon 
selectad areas of which experimental plantations with a view to the 
acclimatisation of suitable foreign trees of economic value and 
adapted for special soils might be easily carried out. 

5th. That large areas of the New Forest are especially in want 
of scientific Forestry, the trees in many parte of the forest being 
rapidly decaying, owing to the restrictions applied by existing Acts 
of Parliament. 

6th. That the climatic advantages of the forest parts of this 
country make i t  admirably adapted for the growth of timber and 
for a great variety of work in practical Forestry. 

The pra'yer of the Memorial is therefore that the proposed Na- 
tiond School of Forestry may be located in Hampshire. 

' St. And~ms, &otlrmd. GEORGE CADELL. 

BOARD O F  FORESTRY. 

IN view of the Board of Forestry which the Committee of the 
H o w  of Commons recommended should be established in Great 
Britain, and the probable functions which it will be called npon to 
fulfil, i t  is interesting to notice the various views expressed regard- 
ing ib probable usefulness by the writers of the annual reports of 
the position and prospecte of the landed interest in the various 
counties of England. 

Thus the report on Gloucestershire states- 
lLThere has been no planting of forests or trees to any extent about 

here for the last 17 or 18 years, and there is aosrcely my part of an 
estate in this neighbourhood and othere where the woods are not neglect- 
ed. The subject does not appear tc be understood. There are doubtless 
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hundreds of scree of inferior land at the preeent time totally unfit for 
any other purpose except planting, and which wonld by judicious manage+ 
ment amply repay the owner in yeam to come. The propoeed Bchool of 
Foreetry, if properly conducted in a practical manner, wonld undoubtedly 
be of much benefit, and it would be the merrns of aroueing the attention 
of owners to this important subject" 

I n  South Devon i t  is considered that the School of Forestry 
will meet a want which has long been felt, and that not only wood- 
lands may be made more remunerative, but that paying aropa of 
timber may be raised on lands which are not now cultivated. 

The writer on East Snssex finds the rates and taxes an insur- 
mountable burden on the profitable growing of wood. The copae 
wood in that district is cut every 10 or 12 years, and in the present 
state of depression realizes not more than $5 an acre, while the 
rent, rates and taxes are placed at  not less than 12  shillings an  
acre. 

I n  Herefordehire the "woods are as a rule left to manage them- 
selves," a species of " home rule" which does not appear to be 
very satisfactory. While in counties bordering the sea, Baltio and 
other timbers are offered at  a price far too low to encourage the 
cultivation of home grown plantations. 

St. Andrms, ~ e o t h d .  GEORGE C u m .  

IMPERIAL FOREST SCHOOL, DEHRA DUN. 

THE results of the Final Examinations of the Senior Ranger's 
Class, which were read out by the Director on the 2lst March, 
were aa follows. The names are given in alphabetical order- 

Obtuined Ranger's C e r t t w  from 19th M a d .  

Hannmantha Rao, 
Madho Pershad, 
Malaya Pillai, 
I. a. F. Marshall, 
Nagrajn, 
Pandn rang Narain, 
Saldanha, 
Shoradindo Gosami, 
G. H. Wittenbaker, 

Northern Circle, Madras. 
School Circle, N.-W. Prorinoee. 
Southern Circle, Madras. 

9 ,  99  9 ,  

9 9  9 ,  Y Y  

Berar. 
Southern Circle, Madras. 
Assam. 
Bedr. 

Obtained Fmester's Certificde. 
Riknnja Behari Nandi, Bengal. 
Eggya N. Shastri, Southern Circle, Madras. 
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I Badri Datt, Central Circle, N.-W. Provinces. 
Gaja DMr, ~9 ~9 9 ,  ,I 

Hans RAj, Private Student. 
Jagbandhan Singh, Rewah State. 
Madho Rbm, School Circle, N.-W. Provinces. 
Manwar Singh, Central Circle, ,, 9, 

Natha Singh, Pmjab. 
Randaman Singh, Rewah State. 
Sheikh Chand, Central Provinces. 
Jot RBm, Central Circle, N.-W. Provinces. 

These Certificates date from 15th December, 1887. 
Rastamj i, Perthbgarh State, on 23rd March, 

1887. 

EDIBLE LICHENS. 

IN August 1886, Mr. Brougham, Assistant Conservator of Forests 
at Bellary, drew attention to a lichen called in Telngn ' Ratha pu ' 
or ' rock flower,' which is med as food by the inhabitants of that hot 
district and considered to be a delicacy. I t  has been submitted 
for identification to the authorities at Kew, who pronounce it to be 
a species of Parmelia near perforata, Ach. Lichens are often used 
as food in time of scaroity in North Europe, but it is interesting 
to find a case of the kind in India. Can your readers call to mind 
any other cases ? 

J. 5. G. 

ORGANIC CHEMISTRY AT COOPER'S HILL. 

WE hear that Viscount Cross haa sanctioned the annual expenditure 
of f 105 in order to afford the Forest studenta suitable instmc- 
tion in Organic Chemistry, and in a Note by the Under-Secretary 
of State on the subject of Forest education at  Cooper's Hill, we 
read with pleasure that in every other respect the course of studies 
seems to have been of a nature to fit the young men who pass out 
from the College for the anties they will have to perform when 
appointed to the service in India. This gratifying' result is due in 
large measure to the care which Sir A. Taylor has devoted in the 
snpervision of the new arrangements, and to the intelligent industry 
with which Dr. Schlich bas performed the functions entrusted to 
him. 
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WE have before us the report of Mr. B. E. Fernow, the Chief of 
the Forestry Division, Department of Agriculture, in the United 
Statea, for the year 1886, and from its perusal we cannot find that 
any practical steps have yet been taken to conserve the proportion 
of forest area necessary for the future existence of that great 
country. 

The Statesmen of America have yet to learn that the laisem 
faire forest policy, which may not have disastrous effecta in is- 
lands like those of the United Kingdom, where there is an assured 
and equably distributed rainfall, a mild climate, and certain supplies 
of sea-borne timber, cannot be long followed with impunity in a 
continent. 

The lesson is anticipated by Mr. Fernow in the following sen- 
tences :- 

" While-thanks to our more favorable conditions of configuration and 
our less closely worked soil-we are by no means anywhere near ouch 
conditions of devastation as those experienced by Southern France, 
Switzerland, and the Tyrol, where, to preserve the agricnlturel lands 
below from devastation by water, many million dollars have been ex- 
pended and are still expended yearly, for the costly building of dams and 
for difficult reforestation, yet such conditions are merely dependent upon 
time and continued negligence; and we had better decide now whether 
the policy of unconcern shall be abandoned, and whether by simple pro- 
tection and prenervatiou of the existing forest cover great loss and the 
expenditure of millions in the future shall be saved to the nation. That 
such important interests may safely be intruded to the care of the private 
-- - 

*Anneal Beport of the Divieiona of Forestry for 1886. By B. E. Farnow, Chief 
of Division : Washington-Qovernmel~t Printing Omce, 1887. 
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mdiridaal, whose life is short and whose concern is for to-day, nobody 
cm reaeonably assert. That  such use of the forest can be secured only 
if kept in the hands of the whole nation (i. e., the aenera l  Qovernment 
or the individual Btate Governments) lies in the natnre of things, as  
the State  alone will be found capable of managing a l ~ r g e  property for 
other purposes than to realize its direct money value. The objection of 
expense raised against such measures as have been proposed for the pre- 
senation and protection of Government timber lands is frivolous in view 
of the magnitude of the interests a t  ntake, and tlie practicability of 
organizing a service to prevent spoliation of these forests and to mauage 
&am a s  shelter foreste in the interest of the  regions in wl~icli they are 
sitanted, may be made apparent by a sketch of such an o r g b a t i o u  in 
detail. 

Plan for a Forest Department. 

"I may be allowed to quote here from a letter recently written by me 
on this subject a t  the request of a special agent of the Department of 
the Interior : 

" A s  preliminary to the discussion of what should be the 
policy of the General Government, allow me to state a few points of 
forestry which mnst be nnderstood : 

" (1). Not more than what grows yearly or during certain periods 
rhould be cut in a forest which is to be kept in perpetnity. 

" (2). No clearing, nnless followed by immediate planting, is  admisd- 
ble in mountain forests ; nor is i t  advisable in the plain. 

(3). The cutting of timber mnst be done with 8 view of renewal above 
dl other considerations. The method, time, and duration of cntting 
over a given tract depend upon tlie kind of timber and tlie locality. To 
be continnally successful in keeping a desirable foresl cover requires more 
care than the simple method of selection practised by the lumbermen. 

" (4). W h a t  the average yearly accretion in the forests of the poblia 
domain amounta to is still more uncertain than ttieir extent. Assuming 
that t h e  70,000,000 acres brobably owned by tlie Government produce 
yearly, a t  an avernge, only 10 cubic feet per acre, which by correct 
management could in a short time be doubled, and reckoning I cent per 
cubic foot on the stump as a low estimate, the  domain a t  present repre- 
senta a capital of a t  least $280,000,000. The annual expenditure for the 
preservation and improvement of such property of a sum equal to the 
value represented by the nnntial growth may not be considered extrava- 
gmt. To this add the larger part of $8,000,000, the value of timber 
d a t r o y d  by fires, which would probably be prevented by proper or- 

2 B 
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gsnization.* If, therefore, the importance of these mountain forests 
did no t  justify a larger expenditure annually upon their preservation, the 
application of the value of their annual product for their protection aud 
management would be admiseible simply from a business point of view. 
" The following features in  the organization of the public timber do- 

main appear desirable and practicable :- 
' ( 1 .  To withdraw from sale or other d i~posa l  all timber lands. 

" (2). If the expense of a survey-a simple running of outside boun- 
dariee-appears too great to  warrant such survey, the withdrawal may 
be gradually effected by a process of exclusion whenever entries for 
land are made. The exact location, too, may be established gradually 
from the notes of local land officers and the observations of t h e  for- 
est guards, aa hereinafter mggested. But  in  t h e  more settled districts 
a boundary eurvey a t  leaet will soon become necessary. 

lL (3). The organization of the service slionld include a central bureau, 
travelling and local inspectors, and forest guards. 

" (4). The organization of the forest area should proceed gradually, 
as required, by dividing i t  into reserves of 1 0  to 20,000 acres each, 20 t o  
3 0  of such reserves to be formed into a district, the  size and number of 
reserves and districts to be dependent on local needs and the  grebter o r  
less difficulty of inspection. Unorganized territory t o  be divided in to  
districts only. 
" (5). Fnnctione of officers : 
"The rangers, or forest guards, act as local police, under general in- 

structions and regulations from the central bureau, and under direct 
supervision of local inspectors, to  whom they are responsible for their 
reserves, and upon whose recommendations they should be appointed. 
Assistants may be required during the  dangerous season, and sheriff's 
power to call upon the aid of any citizen should be conferred upon these. 

The acres burned over and values destroyed during the censae year 1880 were 
reported as follows :- - 

SWm mdTenftorlea. 

California, .. 
Washington, . . 
Oregon, . . 

Total Pacific slope, 

Acrss 

-- 
366.896 
37,910 

133,320 

- 
627,046 

-- 
l,l28,000 

202,000 
3,266,000 

19,000 
1,012,800 

936,600 
66,000 

142,075 -- 
6,780,371 

140,760 
713,200 
693,860 

- 
1,74i,000 

8 t . h  and Teritorfea. ' 

Montana, .. 
Idaho, .. 
Wyoming, .. 
Nevada, .. 
Utah, . . 
Colorado, . . 
Arizona, . . 
New Mexico, . . 

T o t a l  R o c k y  
Mountains, . . 

A- 

88,020 
21,000 
83,780 
8,710 

42,866 
115,820 
10.240 
64,034 -- 

48?,464 
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"The district inspectors, who must live within their district, appointed 
upon recommendatiou of the chief of division, and placed under bonds, 
rre responsible for their districts and the acts of their rangers, and 
report to and advise with the central bnreau ; they superintend and re- 
p l a t e  i n  detail the cutting of timber and other necessary or prescribed 
work, see to the execution and observance of laws and regulations, and 
act a s  intermediaries between the public and the central bureau. 
'' The central bureau, under a commissioner, with three division in- 

spectore or chiefs of division, as  a council, makes the  regulatiope for 
district inspectors and rangers, has  disposition of the funds, according to 
the yearly budget, fixes price and conditions for the sale of timber, and 
grante privilegea from year to year, determines manner, method, and 
time of cutting, &c., and, in connection with the Land Office, prepares 
the mapping of districts and the legal work. 

The chiefs of division ought at least once a year to  make an inspec- 
tion tour over their division, composed of a number of districts, and so 
laid together as to facilitate their inspection. One for the Pacific slope, 
one for the  Rocky Mountain region, and one for a11 other timber lands 
might suffice in t h e  beginning. 

"(6). The disposal of timber t o  be cut  nnder the regulations of the  
central bureau, with a view to natural reforestation, should be made on 
the stump, and in t h e  first place for the requirements of local demand 
only. 

"The localitiee and areas to be cut over, also the lowest selling price 
for timber, if even only nominal, must be established yearly upon the  
repc~rt of the district inspectors as to applications and local requirements, 
revised by the  chief of division; so  that in proper season the places 
where cutting will be allowed, the conditions of sale and other regnla- 
tions, the Government rate, &c., can be advertised, and a t  stated days in 
each district, the  timber may be disposed of a t  public auction to the  
highest bidder, who must deposit the amount of his bid with the central 
bureau before cutting. Where local supply is the main object of such 
d e a ,  they should be in small parcels to suit. Where lumbering is to be 
considered above local need, larger parcels may be disposed of. 

"Permission to erect saw-mills, &c., should in  every case emanate 
from the ceutral bureau, which acts as  t h e  ad~ninistrator of a valuable 
property, and should be given the greatest latitude in the division of the 
temtory, the nee of its forces, and i n  arranging for the co-operation of 
l o u l  and S ta te  authorities. Such an organization would require, besides 
t h e  head of the bureau, only three thoroughly trained foresters a s  chiefs 
of divisions. The district inspectors are best chosen from men conversant 
with lumbering operations and woodcraft and with some knowledge of 
and interest in foreetry. The guards may be eimply reliable men of 
discretion. 
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(7). The  COB^ of the total service depends of course on the number 
of districts to be formed. Take Colorado alone, which we will asslime 
contnins about 5,000,000 acres of public domain ; for this we may re- 
quire 300 rangers and 10 inspectors, and the expense may be placed in 
r o u ~ ~ d  fignres at $300,000. This amount could be saved by preventing 
only one-third of the forest fires, which seem to destroy over $900,000 
wort11 of public property in that State yearly, and the 50,000,000 cubic 
feet or so of tin~ber, wliich may he cut to satisfy the needs of the country 
for its development, wonld certainly, without hardship to any one, yield 
enoligh to help pay the expenne of less favorable localities and of the 
central bureau. The expense of the latter, with the necessary staff of 
clerks, kc., cot~ld certainly be kept within the sum of $50,000. Even 
if the whole forest area were as thoroughly organized ae proposed for 
Colorado, the expense of the service would not be more than 80 per 
cent of the income which might be derived from this domain, or, which 
co~~lil  be saved, by preventing one-half of the fires that yearly destroy 
abont an equal amou~lt. 

"Thus the matter of cost appears as nothing. But I repeat that if 
the total ir~come from the domain were spent npon its preservation and 
improvement it wonld not be an extravagance, and future generations 
of farmers, miners, builders, nay, of lumbermen, wonld extol the wisdom 
of the legislature which thus preserved the needful forest cover of the 
mountains.-B.E.F." 

The question of expense cannot certainly be considered in the 
United States, where the vast surplus of annual revenue, which 
their protective duties entail, might be well disposed of by re- 
acquiring full possession of a sufficient area of State forests for 
the national requirements. 

Mr. Fernow anticipates that the end of this century will see the 
appropriation in private hands of all the readily available farm 
lands, and then the need and true value of scientific forestry will 
make itself widely felt. The lesson will in our opinion be a sharp 
and severe one, and it is a slur on the Anglo-Saxon race that its 
principal branch is allowing the future of a Great Continent to be 
compromised, when all the nations of Europe and the Indian Em- 
pire afford examples of properly organized forest management. 

Apart from the assurance of the permanency of State forests, 
which must be created a t  the expense of private rights if the 
physical and climatic features of the country are to be preserved, 
and its timber and fuel requirements met, Mr. Fernow's report 
contains many points of interest. 

The Government, instead of facing the difficult question of de- 
marcating and preserving State Reserves, is collecting biological 
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data of forest trees with the view of publishing a life history of 
the chief American species. This is a n  excellent work, but i n  
India we have wisely first secured our State forests, and then set 
to work to learn how to manage them. 

The Forestry Division has not found it a n  easy matter to distri- 
bute seedlings for private planting, but its work of furnishing data 
regarding the  condition and importance of the forests and supplies 
of forest produce in the United States, and of presenting the methods 
of forest management of other countries as a n  aid to their own 
legislators in formulating a forest policy, may be deemed concluded. 

Mr. Woodrow briefly summarizes the  results of this  enquiry, 
and as parts of this summary are of general significance, we quote 
them for the  benefit of our readers- 

" Owing to the short time since methodical observations have been 
inaugurated (mainly in Germany), and tlie complicated nature of the 
inveetigation, the numerical data relating to forest influences are etill 
exceedingly incomplete. 
'' The most notable figures, so far more or lee8 definitely established as 

general averages, are given as follows :- 
"The temperature of the soil in the forest (alwaye meaning a well- 

stocked dense growth) is lower than that of the open field ; in spring, 
by 28 per ceut. ; in summer, by 24 per cent. ; in autumn, by 16 per cent. ; 
in winter, by 10 per cent. ; in the average during the year, 21 per eent. 

“The temperature of forest air (interior) is lower than that of the 
fields, the difference being greater in proportion to elevation, and lese 
in the region of the crown than nearer the ground. The difference in 
abeolnte temperatnre degreee is greatest in spring and summer, from 15 
to 20 per cent. ; in fall and winter the difference is small, the tenipera- 
tore in the forest being somewhat cooler during the day, buL warmer dur- 
ing the night. On an average a reduction in temperature of 10 per 
cent. from that of the open field prevails during the year. 

I n  the case of Kansse, for instance, this would mean a reduction in 
summer temperature of 10 to 15 degrees in a supposed forest, with all the 
consequences of reduced evaporation, cooler winds, and increased precipita- 
tion. The thermometrical range is from 5 to 20 degrees less in the for- 
at than in the open, the greatest difference occurring in the hot months. 

"The relative humidity of the forest air has been found to be from 3 to 
10 per cent., and in pine forests in summer as high as 13 per cent. 
greater than in the open. Observations in France place the difference 
a t  1 to 3 per cent. in favor of deciduoue, 7 to 13 per cent. in favor of 
pine forest, the greatest difference occurring in the summer months. 

" Evaporation in the field is greater by 57 per cent. in spring, 64 per 
cent. in summer and winter, and 66 per cent. in autumn. 
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" Transpiration through the leaves during five months of vegetation, for 
a field with vegetable cover, has been estimated a t  500,000 to 1,500,000 
pounds of water per acre. Forest vegetation requirea several times (pro- 
bably three times) this amount. 

Amount of precipitation over forest was found to be from f to 1f 
inches (1.4 per cent.) greater in decidnous, and from I f  to 2f inches (8 
por cent.) in evergreen forest. (These figures are probably too low). 

"The amount of precipitation reaching the soil is dependent on the great- 
er or less force of the rain, fine rain often being entirely intercepted by 
the crowns, while 80 to 90 per cent. of very heavy rain may reach the 
ground. When falling a t  the rate of f inch in 24 hours, eprnce forest 
intercepted 78 per cent., beech 27 per cent. ; when a t  the rate of 4 inch 
in 24 hours, spruce intercepted 95 per cent., beech 62 per cent. Yet 
observation8 in France through 11 years in a 40 to 57-year old beech 
forest show that only from 8.5 to 17 per cent. of the precipitation was 
intercepted. Last year's observation a t  the Prussian stations show the 
precipitation decreased under forest cover by 23 per cent." 

Regarding the condition of forest supplies in the Unitad States, 
we read ar, follows :- 

" The forest area of the whole United States, excepting Alaska, a t  the 
present time haa been reported by the Forestry Division ss leas than 
500,000,000 acres (489,280,000). 
" There is  reason to believe that much of this area is waste brush-land, 

and that even the timber forest often hardly deserves the name, being 
only thinly stocked with trees. 

Leaving out of consideration the forests of the Pacific slope, estimated 
a t  60,000,000 acres, and said, though little known, to cut large amoanta 
per acre, the balance of forest land in the United States, it ia believed, 
cannot long meet the enormous demands on ita resources. 

" No reliable statistics exist from which the stock on hnnd could be 
even approximately computed for the whole extent; hut we do know 
tolerably well the quantity of lumber and wood annually used or required 
by our present population. I n  round numbers this amounte to some- 
thing like 20,000,000,000 cubic feet, made up of the follofig items :- 

OIlblc test. ... Lumber msrket and manllEectnres, ... + a , ~ , O O O , ~  ... Railroad co~truction, ... ... ~3UO.000,OOO 
Charcoal, ... ... ... 
Fences, ... ... ... ... 500 ,~~ ,0oO 
Fuel, ... ... ... ... 

&mpnted from flgnree of the Darean of St&ti= 
t Latest estimates of the Forestry Division. 
1 Computed on the bmis of 8 careful investigation by the Department in 1871. 
5 Computed on tbe basis of census statistics of 1880. 
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'"l'here is also to be added an item requiring yearly a considerable 
mount of wood for a use to which no other civilized nation -puts its 
forests. I refer to the 10,000,000 acres or so of woodland burnt over 
every year, intentionally and unintentionally, by which a large amount 
of timber ia killed or made neeless; and, what is  worse, not only is the 
young growth destroyed by these fires, but the capacity of the  soil for 
tree-growth is  diminished, as  they destroy the beneficial physical qual- 
itiea of the  leaf-mould; and if occurring on recent clearings, inferior 
kinds of timber, capable of thriving under the altered conditions, occupy 
the ground and diminish the value of the area. 

The present reckless method of turpentine-orcharding also deterio- 
rites large quantities of timber unnecessarily. 

'&The wasteful methods which are employed in lumbering, especially 
by the tie-cutter,. often avoidable without financial loss to the  lumberer, 
lusten t h e  reduction of visible supplia. 

l1 W h a t  amount of forest products will be required by the country by 
the next centennial i t  is idle t o  attempt to compute; tha t  i t  must in- 
crease with the growing population and development is self-evident, and 
that, too, in spite of substitutes for wood i n  many branches of industrg.t 

Area required. 

&' s0 far we have lived upon our forest resources without considering 
whether we were using up the interest or the  capital. 

'lAssuming tha t  we shall need a continuous supply of only the  
20,000,000,000 cubic feet computed above, i t  would be of interest to ask 
what area in forest will be required t o  furnish the amount continuously. 

l6 W i t h  our present knowledge there is no possibility of calculating 
the average yearly growth that  can be expected upon the entire present 
forest area of the United Gtatea. While I am inclined to think tha t  
tbe capacities of t h e  soil, climate, and indigenous species of our country 
are  greater than those of Europe, yet in  their present condition our 
forests do not compare favorably in regard to annual yield with the well- 
cared-for and well-stocked continental forest areas. 

"The average yearly accretion per acre in German foreeta has been 
computed a t  5 0  cubic feet, or on every 100 cubic feet of standing tim- 

It is computed that in tho California redwood forests to produce a railroad-tie 
worth 96 cents, timber to the value of $1.87 is wasted. 

t It is significant to note that other nations are aware of oar deplorable condition 
in regard to fntnre forest supplies. The Government of Bavaria last year sent an 

expert forester (Dr. Mayr) to study the timbers of the United States, who explained 
the purpose of his mission in these words :-'I In Afty years yon will have to import 
your timber, and cu, you will probably have a preference for American kinds, we 
shall now begin to grow them, in order to be ready to send them to you at the 
proper time." 
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ber 2.3 cnbic feet of new wood yearly. Applying these figures to o u r  
present requirements, and assuming as close a use of material as i s  
the European practice, i t  wonld appear that an area of not less than 
400,000,000 acres must be kept in well-stocked forest to give us  a con- 
tinual supply for our present needs. 
'' W e  are nearing therefore (if we have not yet reached) the time when 

increased drain means a squandering of capital, and a time when regard 
t o  the husbanding and the careful management of our foresta is requir- 
ed for the purpose merely of furnishing raw matorial." 

Mr. G. W. Hotchkins,  Secre ta ry  of t h e  Lumberman's E x c h a n g e  
at Chicago, is quoted a s  follows :- 

" S o  far as  White Pine (Pinua Strobus) ia concerned, it oocupiea to-day 
a position in forestry analogous t o  the Indian in the body politic, prac- 
tically a thing of the past. Of course there are  sections which wi!l last 
for many years (not so very many either), but the great bulk is gone, 
and, like the straggling tribes, but  a remnant of former strength and  
power remains, arid but a few decades more and they will be known 
only In Iliatory as  a thing of the past. One hundred years ago Maine, 
Vermont, New Hampshire, New York, and Pennsylvania could boast 
vast foresta of White Pine. West of the lakes, Michigan, Wisconsin, 
and Minnesota, so late aa fifty yeara ago, were nnbroken in forest re- 
sources, and the White Pine predominated. To-day Maine gives us 
aonie spruce and a little small sapling pine, such as  would hardly have 
been sent for firewood in her palmy days of lumbering. Vermont, New 
Hampshire, nnd New T o r k  may still boast an occasional clump of trees, 
but have lost all pretenzions 88 lumber-prodwing regions. Pennsylvania 
has a few l~undretl million feet on the sides of the Alleghanies, but h a s  
dropped out of the list as a lumber producer. Eas t  of the great  Inkw 
nonght remains (excepting the spruce forests of Northern and Eastern 
Maine) save hemlock nnd hard wood, and these in very limited quanti~iee, 
insufficient to snpply the home demand in a majority of localities. Michi- 
gan, Wisconsin, and Minnesota are the last remaining resorts for lum- 
bermen east of the Rocky Mountains. Originally there was probably 
150,000,000,000 feet B. M. in Michigan, but 50  years' work has reduced 
the sllpply to probably not over 12 to 20,000,000,(~00 feet, with an an- 
nual average cut for the past five years of not far from four-and-a-half 
billiuns; and the cutting is so close as to exterminate all the pine timber 
on the  tract operated upon. Wisconsin can hardly be estimated a t  over 
3 0  to 35,000,000,000, little more than would suffice to slipply the con- 
snmption of the United Gtates as  a whole for one yenr. Miuneuota, 
set  down in the  census of 1880 aa having 11,000,~00,000 feet B. M., 
a n  amount disputed by some as too high, by others as too low, if allowed 
to-day a t  10,000,000,000, could furnish but one year's supply for the  



I mills of the North-western pine-producing States. In  fact, if the mills of 

/ these three States were run to their cnpncity for six years there would 
be but little pine left for the seventh year's production. And these 
estimates of timber include the  red or Norway pine, which fornls a 
noticeable percentage of the whole. I n  Michigan and Wisconeili there 
a r e  still large q ~ ~ a ~ ~ t i t i e s  of hnrll wood, but i t  is not bring cared for w i ~ h  
thnt  appreciation of its va111e which is desirable. It I~as, however, this 
advantage, it  can be reproduced. Pine cnr~~lot.* The future timber 
snpplg of the Enst mnst be lnrgely from the hard woods. Tile vest for- 
a t e  of the Pncific slope will bnpplement this nit11 sr~ch soft l i i~ l~ber  ae 

may be needed. Before many years the forests of A h - k a  will swarm 
with et~terprising timber seekers. Already those of Cnlifornia, Orc.gon, 
and Washington Territory hove been the subject of research, and vnst 
m o o n t e  of Eastern capital are nlready invested there. B ~ i ~ i b ; l ~  Culunlbia, 
west of tlie mountains, will suppleme~lt tlre snpply, but onr cl~ildren will 
bring thrir pine and fir fro111 Alaska. Meantime tlle supply enst  of the 
Rockies once denuded will be known no more, except throrrgll wiso Gov- 
ernrnent action in p ro tec t i~~g  and encournging timber culture. Our 
present laws in this respect, so fur as  they relate to taking a p  land, are 
a farce, falli~lg little short of tragedy, as  tlte Government pnrts with the 
land without accomplislling the purpose of the g r m t  in one case in a 
hundred, nntil i t  has lost c o ~ ~ t r o l  of all sufficient areas, which might be 
made a blessing to our successors in life's race. 

I hnve not for some years given the subject of Southern production 
w much thought, so far as  statistics are concerned, and call speak only 
generally. There l ~ a s  been n great impetus to trnde in the Sur~ th  during 
the past five years. You mill be safe in co~nputiog the consumption of 
all kinds of  wood a t  500 feet per capita of the popalation, and a t  8,000 
feet per acre, i t  would take al~oot  4,000,000 acres per yenr for its supply. 
In So~ithern timber both the Long-leaved and Loblolly Pine grow and 
can be reprod~lced in their native eoil, so tha t  the etatement above that  
"pine does not repraJuce itself" applies ollly to the White Pine of the 
North. I kuow of no good reason why Govornrnent endeavor* to foster 
and perpetuate large areas in the South wonld not be eminently success- 
ful. Unt it  sl~ould not I)e delayed, as the wastefulness which has bro~ight  
the W l ~ i t e  Pine resources of the N o ~ t h  so near to tlleir extinction ie 
rapidly doing the sanle for the Long-leaved and Loblolly of the South. 
It is  to me a source of surprise that some of the lnmhermen of the  
roniitry, men who are or have been for scores of years t r n r n ~ i ~ ~ g  through 
tbe forests, are  but now awakening to a perception of the true condition 
of our forests. That they have opened their eyes to the t ruth is made 

-- 

This can mean only reproduction from thc stock. Reproduction of Whito Pine 
from wed L as essily effected as that of any other conifer, but of course r e q ~ ~ h  
8yeci.l management, M will be outlined farther on in this report -B.IE.F. 

2 8 
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evident to those who, like myself, are in position to  know of the search  
which is being made for desirable bodies of timber, by men who six y e a m  
ago set down the Government estimates and statements cis veriest bosh, 
and loudly asserted that  no diminution in present annual snpplies wonld 
be seen for a generation to come.'' 

W e  also read fur ther  o n  t h a t  t h e  second g r o w t h  of White Pine 
is c u t  when  only fit fo r  box boards, a n d  will n o t  f igure i n  t h e  
marke t  for bui lding material,  a s  it requires  90 years  for  it t o  a t -  
t a in  t h e  requisite qualities f o r  bui lding purposes, a n d  t h e  l o n g  
leaved p ine  (Pinus palwtris) is said ' to  requ i re  200 years  to f u r n i s h  
t imber  of good quality. 

T h e  hard-wooded forests a r e  more  easily reproduced t h a n  t h o s e  
of conifers, b u t  complants  of t h e  deficiency of hard-wood for  mann- 
factures  a r e  already plentiful. 

T h e  enormous yield of t h e  Pacific slope forests will furnish tim- 
ber  fo r  m a n y  decades, b u t  mus t  eventual ly succumb to t h e  demand,  
whilst t h e  forest j  of t h e  R o c k y  Mountains  c a n  only yield t i m b e r  
f o r  local requirements, t h o u g h  a s  holding snow a n d  water  for  t he  
use of agricul tural  lands, a n d  i n  lessening torrenl ial  action t h e i r  
lnaintenance is  essential for  t h e  nat ional  prosperity. 

R e g a r d i n g  imports  a n d  exports  w e  read as follows :- 
" The imports of forest products from Canada form naturally the bulk 

of our importation, amounting to $9,355,736 for the year ending J u n e  
30, 1885, equal, perhaps, to round 75,000,000 cubic feet. Almost t h e  
entire cut of the Province of Ontario, amounting in value to $7,371,028 
for the year 1884, cornea to the United States. This shows that  t h e  
duty of $2 a thouuaiid feet does not prevent competition, and also t h a t  
from its abolition little hope is to be drawn for the preservation of our  
resources. I n  Canada there can be little doubt that  all the possibilities 
of production are even now straiued to the ntmotlt.' The exportation of  
foreet products from Canada used to g o  entirely to Great Britain aud 
the West Iudies; but since the pine lands of the North-Wester11 States 
have become gradually depleted, Canadians have successfully competed 
with the lumber~nen of Miclrigan and Wisconsin, till to-day their exports 
to Great Britain and the Uuitcd States are almost equal in amount. 
The erprestlions of the Hon. H. U. Joly, member of the Dominion 
Council of Agriculture, show that  the visible snpplies of white pine i n  
Canada @re almost in the same deplorable condition as those in the United 

For the year ending June 30, 1886, the trade and navigation returns of the Do- 
minion show the total exportation of forest products from Canada to the United 
States as amounting to $8,600,000, or 40 per cent. of the total lumber export. On- 
tario exporting to this country to tLe value of $6,600,000; Quebec, $1,300,000; 
Nova Scotia, $270,000 ; New Uruuswilk, $438,000. 
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Sbtee, and that the prospect of supplying our needs by importations 
from C snada is a1 together not very encouraging." 

Here follow tables from which we extract the total figures- 
Impwts for consumption of wood and wood products, 1883-86. 

188a-84. 1864-86. 1BtW-86. 
c f e d  Vdue in dollu& c. feet. Value. c feet. Value. 

86,710,000 15,427,000 76,496,000 12,893,000 79,767,000 12,471,000 

E q o r t s  from LTnited States. 
1WS-84. 1864-86. 1886-86. 

o fa t .  Valua c. feet. Value. c. feet. Valoa 
15,609,000 38,764,000 127,616,000 33,267,000 !28,401,000 31,766,000 

The value includes among imports besides wood, bark extracts, 
chiefly hemlock, sumac and cork, and under exports resin, turpen- 
tine and pitch, bark and tanning extracts and sumac. 

Here follows proposals for Government plantations in the arid 
and semi-arid regions of the Western States. 

I t  is said further on, that the bulk of the once endless forest area 
is held by railway companies, mine owners, charcoal iron works 
(3,500,000 acres), tanneries and other industrial establishments. 
The largest amount is in the hands of lumbermen, speculators and 
farmers. 

The last class may be expected to devote most care and atten- 
tion to their forests, and they own 39 per cent. of the area, or 
190,255,700 acres. 

The difficulties in the way of introducing sound principles into 
the management of the private forests are very great. 

The Government has sold the timber domain at nominal prices, 
and such quantities of lumber come into the market, that mills can 
only be profitable when driven to their utmost capacity of produc- 
tion, and lumbermen mill not, therefore, assume the additional ex- 
pense of proper forest management. 

There are still millions of acres of unoccupied agricultural land, 
but this is being settled a t  the rate of 17,000,000 acres per annum, 
and by the end of the present century, probably all readily avail- 
able farm lands will have been disposed of. 

Mr. Fernow gives the conditions of Foreatry as follows :- 
(1). Large contiguous areas stocked with forest growth. 
(2). A capital, represented by such area, tied up for a consider- 

able time before paying accumulated interest. 
(3). Careful management, yielding full results only after a 

term of many years. 

(4). Considerable risks in sparsely settled countries from fires, 
which are liable to destroy capital and interest alike. 
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(5). A business in which the inailgurators have less interest 
than their successors, and which will, therefore, be neg- 
lected, unless Government, or continuous corporations, 
engage in it, or foster it. 

I n  spite of these difficulties, Mr. Fernow hopes that the farmers 
may be induced to manage their forests on proper principles, a 
hope which experience in Europe does not warrant. He  admits 
that the greatest danger is in mountain regions, and especially on  
the Pacific slope, where, unless the State or national Governments 
demarcate State forests, little hope for the maintenance of the 
forests can exist, though this is a question of life for the agricul- 
ture below. 

The only protection hitherto afforded to the State forests is by 
21 agents over areas of 70,000,000 acres. These men reported 
1,219 cases of depredation, involving $9,340,000, and recovered 
in various ways about $200,000. These agents are really inform- 
ers and legal attorneys with no police powers, and naturally acting 
without the co-operation or respect of the population. 

Some of the States have &ken action to protect the small area 
of forests at their disposal, chiefly school lands granted by the 
Central Government. 

The State of New York which owns 715,267 acres of forests 
in  the Adirondacks, is attempting to protect it from thoft and 
from fire. 

The State of California is also endeavouring to prevent forest 
fires. 

I n  Ohia the forest area has been reduced since 1853 from 54.2 
to 17.4 per cent., and the borrors of the late flood are ascribed to 
the rapid denudation of the hill-sides, the value of the property 
destroyed being $60,000,000. 

The work of the Forestry Division as has been already stated, 
is chiefly that of collecting statistics, and studying the biology of 
forest trees. 

I n  the latter respect, the following schedule will be usefal to 
our readers :- 

l1 (a). Introduction. 

" Significance of the tree in the forestry of the country; short state- 
ment justifying the investigation; llistoricnl remarks; sources of in- 
formation and acknowledgments of aid ; statement of methods of inquiry. 

" ( b ) .  Statielical. 

11 1. Geographical dietribation and habitat ; (in general by regions, 
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where best developed, most abnndant, covering large or small areaa, 
eontinuonsly or only niixed in, associated with what other species, &c.). 

2. Economical importance, ntilization, trade, former and present 
wpply, acreage, amounts used, available, &o. 

"3. Value and uses of the wood. 
" ( c ) .  Biological. 

1. Short botanical expos6; namr, size, form, root, crown, habit. 
2. Life history ; development from seedling; leaves, flowers, seeds, 

seed crops. 
"3. Influences, on form and development, of climate, soil, site, s u p  

ronndings, and light and shade as  compared with other species. 
114. Measureruents : rate of growth in height and in diameter, in 

nrtural forest or nnder cultivation ; at  different periods of life; on differ- 
ent rites ; time necessary to produce merchantable timber ; yield of wood 
per acre. 

5. Gtmctnre of the wood and mode of its development; influences 
apon quality ; illustrations. 

6. Dangers and diseases : 

(a). Prom mechanical forces, hnman agenciee, cattle, wounds, 
winds, snow, frost., drought, floods. 

( b ) .  Occa~ioned by influences of the soil. 
( c ) .  Occasioned by pl~anerogamic parasites. 
(d ) .  Occasioned hy cryptogtrmic parasites. 
(e). Occasiolled by insects. 

" ( d ) .  Forestal. 
"1. Essential demands on climate, soil, and growing conditions. 
" 2. Associates found naturally with t h e  species and their relative 

behnviour. 
3. Opportunities m d  requirements for natural renewal (eupecially 

considering seed crops, seed years, germination, and the need of light or 
shade for young plant) ; difficulties for practical and economic reasons ; 
for natural reasons. 

"4. Yet l~ods  of management suggested. 
5. Artificial renewal. 
6. After treatment : thinning ; when md how mnch. 

"7. Rotations. 
8. Profits nnder different treatment. 

" (e). Conclusionr. 
Stating in the briefest manner, in a few precise sentences, results of 

investigation in regard to economic and forestal questions!' 

Ragarding legislative attempts to encourage the growth of trees 
in America, we find bounties .of $2 to $10 per acre for planted forest, 
rrnd exemption from taxation granted by certain States, and State 
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lands granted on condition that onequarter of the area should be 
planted up within four years, and should show 675 living trees per 
acre. 

Under this law 30,998,855 acres have been occupied, and 652,000 
acres passed into the hands of settlers. 

I t  is said that 90 per cent. of lands thns acquired have not con- 
formed to the conditions as regards planting. 

Arbor day, or a certain day every year set apart for tree-planting, 
has been established in all the States following the example of 
Nebraska in 1874, when more than 18,000,000 trees were planted 
on the second Wednesday in April, and 100,000 acres of planted 
forest now exist. 

The pupils of public schools are chiefly engaged in the observ- 
ance of Arbor day, and thns a sentiment which promises good for 
the canse of Forestry, is fostered. 

Mr. Fernow's interesting report closes with an exposition of 
the general principles of Forestry, and with a list of the 90 most 
important timber trees of the United States. 

REPORT ON THE CANAL PLANTATIONS, NORTH- 
WESTERN PROVIXCES AND OUDH, FOR THE 

YEAR ENDING 31s~ MARCH, 1887. 

THIS Report contains, as usual, besides the reports of the three 
Superintending Engineers, a Review by the Chief Engineer and 
the Local Government Resolution. 

The revenue which is realized on these Plantations is sufficient 
to make a Forest officer's mouth water, for with an area equal only 
u, an ordinary range at the most, viz., 36,037 acres, or slightly 
over 56 square miles, the gross revenue has during this last year 
reached the goodly figure of Rs. 1,72,764, and a net revenne of 
Rs. 94,020, which is that of a very flourishing Forest Division. 

The average net revenue per acre is Re. 3.2 of the different 
Circles, the Eastern Jumna Canal heads the list with a net revenne 
per acre of Rs. 20, while the lowest is the Lower Ganges Canal, 
only yields Re. 0.68 per acre. The Upper Ganges Canal, which 
has the most extensive plantations, vit., 15,653 acres, is nearest 
the average, yielding Rs. 3.68 per acre. 

With all this success, the revenne obtained from canal planta- 
tions is so small as compared with thak obtained from irrigation, 
that Canal officers can ill afford the time which successful planta- 
tions like these can well claim. The result is that the plantations 
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are everywhere not as well looked after as they might be, and that 
the produce does not command the prices it might if the planta- 
tions had somebody to look specially after them. W e  believe that 
the Canal authorities are quite willing to employ a Forest officer, 
but as the Forest Department itself is short of men, i t  is impossible 
to supply them. I n  the meanwhile, the plantations of the Upper 
Ganges Canal have been specially favored by receiving the ser- 
vices of an officer of the Irrigation Department. The Traffio 
Manager of the Canal, an able young officer, has been set apart 
to draw up rough Working Plans for all the Sub-divisions. One 
of the officers of the Central Circle was deputed for a short time to 
draw up, in conjunction with the Plantation officer, a short Work- 
ing Plan for one of the Sub-divisions of the Meerut Division, 
which is to serve as a rough model for other Working Plans. 

The administrative and executive charge of the plantations, 
however, still remains with Divisional and Sub-Divisional officers, 
who are unable to give the supervision required, and to prevent 
the numerous petty thefts and larcenie~ and the encroachment of 
cattle. 

First of all the establishment wants re-organizing. The so-called 
Rangers are usually youths who have passed the Middle Class 
examination, whose ambition it is to be admitted ultimately into the 
regular staff of the Irrigation Department, and who have as much 
idea of inspecting their ranges properly, as of flying. The guards 
(Muhafiz-puthri) nnder them lire badly paid and lazy ; they often 
allow cattle to come into the plantations up to the very doors of 
their chaukis, and do not look properly after the timber-cutting 
contractors. The results of this is deplorable. Many Canal 
o0icers after having vainly endeavoured to keep out cattle by giv- 
ing instructions to their subordinates, finally look a t  grazing herds 
with the indifference of despair. Surely it is time that Govern- 
ment should give them powers of taking compensation as laid down 
in Section 67 of the Forest Act. Some officers are also nnder the 
erroneous impression that grazing is hurtful only until the plants 
are two or three years old, and do not attempt to interfere when 
they see cattle in more advanced plantations. 

The great ambition of Sub-Divisional officers is to have the 
trees of the shade line nicely pruned, so that the Chief and Superin- 
tending Engineers may be satisfied during their inspections. The 
plantations on the left bank, near the towing path, are often fairly 
looked after,b n t  those on the right bank are left to the tender 
mercies of the Ranger, Mnhafiz-pathri, contractors, villagers and 
others. 
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I n  our opinion the greatest waste of money in these plnntations 
has been on fencing. Most of the fencing is done with the agave, 
but there is hardly one mile in which several gaps have not been 
made by villagers to let in their cattle. Indeed, at present, they 
have every inducement to destroy these hedges. They run little 
risk, and obtain gratis for their beasts, grazing, shade and water. 
I t  is only where the grass is leased out to regiments that there is 
a proper watch against the villagers, and there the grass-cutters' 
ponies mercilessly tread down many a patch with kikar or sissn 
seedlings. 

What is wanted is to improve the establishment, do away with 
young Middle Class candidates, and get men fit and willing to walk 
about and a t  the same time iulprove their prospects. The capital 
laid out on this would very shortly be paid over and over again. 

There is also nothing to prevent the Irrigation Department from 
having a special officer trained for their work. 

W e  believe that with a special officer the Department would be 
able to obtain better prices for their timber. I n  some Divisions 
billets over 4 feet in girth, which are quite fit for timber, a re  
simply put into stacks of fuel, and sold at Hs. 25 per 100 cubic feet 
stacked ; and in the Upper Divisions of the Ganges Canal they 
find difficulty in selling their timber, while timber merchants from 
Bfesrut go much further, that is, into the Lower Himalayan foresta 
and buy sain a t  ii annas per cubic foot. Surely with their facilitiee 
of export, and with the large towns situated near the Canal, better 
rates should be obtainable. A trial or two of auctioning the year's 
fellings might in the end turn out profitable. At present, very 
few timber merchants seem to know about the wood, and thus it 
goes at reduced rates. 

Special registers are kept in each Division, in which the number 
of trees in each unit and sub-unit (mile and furlong) are recorded. 
Nothing is said in the report under review as to whether the 
registers have been examined and checked by the Divisional officer. 
Nevertheless great diffidence is expressed as to the correctness of 
the enumerations. We have reason to believe that the enumera- 
tions are not at all as correct as tliey might be, and that the figures 
before us, showing the number of trees, are probably wide of the 
truth. The fact is, that many furlongs have a dense undergrowth 
of thorns, and that subordinates of the class mentioned above will 
not make superhuman efforts to reach a tree by cutting down a 
mass of thorny stuff. After all what is the use of this annual 
enumeration ? If it were quite up to date it wonld give valuable 
data as to the gradual growth of the plantation, but it is impossi- 
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ble, without great expense, to keep the whole Sub-division free of 
thorn. It strikes us that a well made enumeration, done only 
where the jungle has been recently cleared, is quite sufficient for 
all purposes. 

With respect to the maintenance charges, the Chief Engineer 
Eays :- 

#'There is an increaae under planting, clearing, and thinning, and s 
demme under the remaining heads, resulting in a reduction of Rs. 1,432 
in the year's outlay. Information under sowing operations some~hat 
magre. The Aligarh and Bulandshahr Divisions should be called upon 
for particnlanr. Aa might be expected from the natore of the season, a 
large reduction is shown under watering, but the heavy outlay, solely 
con6ned to one Division, the Andpehahr, calls for further explanation, 
and points to the necessity for closer check. The extensive clearing and 
thinning operations in the Meerut Division are noted with approval." 

The italics are ours. Turning to the table of the Upper Ganges 
Canal giving detail of expenditure, we see that in the Meerut Divi- 
sion only Ra. 152 were spent on sowing and Rs. 30 on planting. 
The latter only refers to repairs to the shade line. Against this 
outlay on sowing the outlay on felling, stacking and carriage to 
dep6ts (at Muradnagar, Jani and Nanu, on the canal) amounts 
to Rs. 3,783. The comparison speaks for itself. 

A great deal of money has to be spent on clearing and thinning. 
This is a very necessary operation, for if left alone the plantations 
simply get choked with shrubby growth. Most of the shrubs 
coming up naturally are such as have edible seeds, and which 
probably have been disseminated through birds. Many of t,hese 
are thorny, the most important being several species of Zuyplrus, 
Capparis I r d a  and aphylla, Diospyros mmtana, Carissa and 
Balrrnites Roxburghii. There is enough spontaneous forest growth 
in aheae Canal plantations to give light occupation to a botanist. I t  
is curious to notice how, the nearer one gets to the foot of the 
Himalayas, the nearer the spontaneous growth gets to be like that 
of the forests at the foot of the hills. 

Of all these, the hins, or makkai ( C a p a r b  M a )  is the most 
troublesome. I t  climbs up trees and covers the ground, and in 
various ways renders work very difficult. 

It would he a good thing if the tops of trees were not left in the 
fellings. These get covered with a dense growth of wild pumpkin, 
and render spontaneous tree-growth, as well as a proper inspection 
of the plantations, almost impossible. 

Taking everything together, we think the results obtained are 
highly creditable to a Department which has its time fully occupied 

2 u 
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with irrigation work. We fully sympathize with its officers for 
having to do a work which really does not belong to their " trade," 
and hope that shortly their wishes may be realized, and that they 
may get one or more special officers to be responsible for the whole 
of the plantation work. The appointment of a Plaatation officer 
on the Upper Ganges Canal has been a step in the right direction, 
and he will, no doubt, give hints to Divisional officers as to the  
ways they must follow. 

The report ends with an Inspection Report by the Conservator 
of Forests, Central Circle. This begins with short descriptions of 
the plantations visited, and suggestions as to planting certain por- 
tions and as to fire protection. .Lower, the subject of nsar planta- 
tions is dealt with, and Mr. Bagshawe considers that fodder re- 
serves could easily be made out of the worst usar plains, but that  
there is nothing, as yet, to indicate that the culture of cereals can 
be re-introduced on usar tracts. 

The next point dealt with is the appointment of a special officer 
for plantations, and Mr. Bagshawe's opinion is very much the  
eame as ours. He  also is very strong on the point of subordinate 
establishment, and fights especially against " young men who have 
just passed the Middle Class examination, to whom Rs. 10 a month 
is but a first step, and who are, as a rule, better mnnshis than 
working men." . 

We cannot do better than to wind u p  with his words- 
''A sound system of management will insure the Canal plantation 

yielding a large slipply of fine timber, as well as a valuable outturn of 
fuel, and, with the ptese~it expenditure, ~hould give an enhanced revenue, 
Tho present varying system of management fails to produce good timber, 
or to do the best with the funds allowed for works ; while it must make 
the plantntions much more troublesomo to work than they need be." 

DESCRIPTION O F  GEAR EMPLOYED FOR FACILITAT- 
ING THE TRANSPORT O F  TIMBER BY LAND. 

THE annexed Plates by Mr. M. H. Ferrars, Deputy Conservator 
of Forests, were drawn to illustrate his Report on Forest Ad- 
ministration in the Andarnan Islands' for 1885-86. 

Departmental working of timber is chiefly employed, and 2 6  
elephants were used for the work a t  the end of 1886. They a r e  
fed on green fodder without any grain, and have worked on t h e  
average 214 days. There were three casualties dnring the year. 

The Government saw-mill turned ont 471 tons of wood, padonk 
planks, garjan telegraph posts, kc. 
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The following description of the g e a r  fo r  facilitating the trans- 
port of  t imber  is g iven  as an appendix  :- 
" 1. Timber-trucks-FGe. 1, 2, and 3, Platu IV., and Plate I. 
a The  frames of the tnicks are of Nagksar (' Qengaw '-Mceua f m a )  

and the  wheels of padouk. The frames are all uniform, but wheels of 
three sizes are  used, viz., 8 feet, 8 feet 6 inches, and 4 feet diameter. 
The 3 feet wheel8 are each of a single piece, with #-inch iron tires s l~runk 
on. They have no bushes. The larger wheels are constructed of four 
semi-circolar pieces (as in Fig. 1, Plate IV.), bolted together cross-wiae, 
so that  where the face of one-half has the grain lengthways, the face of 
the other has the grain end-on. The axle hole is prepared in each such 
segment of a wheel before the segments are joined together: a gut ter  is  
left in the middle ronnd the bearing, to hold tallow. With snndri or a61 
axles, the lower or bearing surface of the axle would need to be faced 
with metal. 
" The arrangement of the trucks for road work is shown in Plate  I. 

Two trucks are set back to back, and kept from separating by a chain 
which passea through the axle tree-hook (k) of each and makes a 
figure eight over the load. The load is kept in position by vertical 
bare (dd, gg), stepped in the holes in the axle-tree and in the parallel 
beam (p ) ,  which binds the rear of the frame. There are two sets of 
these holes, right and left, to suit logs 2 feet, 2 feet 6 inches, and 3 feet 
diameter. Water  drains off a t  bb. Whichever truck is taken for fore- 
carriage, has vertical bars stepped in t h e  rxle-tree only. This allows 
the fore-carriage axle to  pivot freely under the load and to take what- 
ever lead is given a t  r, the hook by which the elephant draws. The 
hind-truck has the four vertical bars stepped, i.e., two in the axle-tree 
and two in the  beam p. The log is  wedged up between the four bare 
when needful, so as to look firmly and keep square with the axle-tree. 
Both axle-tree and beam p are furnished with iron platea along the top, 
through which the holes pass in which the vertical bars are stepped. 
These plates strengthen the edges of the step-holes and save the axle- ' trees, &c., where the log becrs and pivots. Where obstacles have to bo 
avoided and very sharp turns made, the bars gg of the hind-truck can be 
take11 out, and this truck also steered. The hind-truck can be converted 
into the fore-truck by transferring the bars gg from one to the other, and 
rpplying the power from the opposite direction. Thus, the trucks and 
load can be ranged into any position. The notches a t  the ends of the 
axle-tree are for wire-rope traces, by which to yoke a second e l e p h ~ ~ ~ t  
'tanden,' for steep ascents, with very heavy loads over freshly or rough- 
ly  metalled roads or bad ground. The first illustration shows the  ~ p -  
plication of the brake, bringing a load down a narrow and curviug 
metalled gradie~it of I in 8, which occurs in the road the trucks daily 
travel over. 
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The supply of logs for telegraph posta by the saw mill, depends en- 
tirely npon these trucks. - e 

In the forest itself, from October to Jnne, the trncks work well. It 
suffices to lift one end of a log upon the axle-tree of the truck, between 
two vertical hars (dd), and to allow the other end to trail. The truck , 

best suited for this work is one with the beam p left away. 
J 

"The logs are jacked up with long wooden hand-spikes and large 
wooden bricks, first a little at one end, then to the full height of the  
axle-trees, in the middle: and the trucks are run in from each end, the  
vertical bars and chains fixed, and the log lowered. A gang of eight 
men can thus load and transport for two to three miles and unload and 
put in the water one to two logs a day of four to eight tons measure- 
ment, and five to ten tons in weight. On the level and on hard and 
fairly even ground, the elephants can travel with these loads a t  their or- 
dinary walk. 

A plain NagBsar axle withoht metal sheathing to the bearing surface 
lasts a couple of months ; with sheathing, an indefinite period. Padouk 
solid wheels, tired with iron, but without metal bushes, last two yearn 
and more. Without tires they last a few weeks only. The trucks, with 
their broad iron tires, act as powerful road-rollers. Between June and 
October the trucke can be worked in the Andamans upon metalled roads 
on1 y. 

"Plate 11. shows a simple kind of 'trestle' gear, which has proved 
very efficient. I t  consist8 of two ordinary broad-gauge sleepers (10' x 
10. x 5"), pierced in the middle with a 2 to 3-inch auger-hole, througlr 
which is thrust a stout iron gas-pipe, abont 5 feet long. The sleepers 
are fitted with ring bolta at the ends, facing alternate ways. A slack 
chain-sling suspends the log from the crossbars, about quarter way fronl 
the fore-end. Other chains hold the gear from working forward. Tbe 
illustration shows the gear a t  the stage of one-third of the half revolution. 
The latter, when complete, brings the alternate pair of ring-bolts into 
position for shifting the hooks of the drag-chains into. Under ordinary 
circumstances, two half-revolutions occupy one minute, and cause the log 
to travel four yards. The gear is, of course, only applicable to logs, 
which are beyond the power of an elephant to drag direct. The method 
is of service for getting heavy timber ex situ to the nearest practicable 
path for wheel-trucks. With the chains, the crossbar, the ring-bolts, 
and the help of wood-augers aud a wrench, the gangs can construct the 
tackle themselves in the forest. The tackle works well from October to 
May. 

" Plote 111. shows a very simple sleigh for use when the ground is too 

much sodden with rain for the timber-tr~~cks. Since the close of tbe 
year, it has been employed with much success at Bhoal Bay. It conistu 
of one piece of wood of 1Le sl~afe of a flatlisk spoon, truncated above the 
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base, such as  may be obtained from the  buttressee of treee in the Anda- 
mans, and is 6-to 8 feet long by 4 to 5 feet wide a t  the  base and 3 to 4 
inchea thick. I t  is dragged from a hole a t  the apex. The log ie lashed 
f r o m  two holes a t  the sides. By keeping the fore-end of the log well 
raised, it prevents the log from bearing upon the ground throughout i ts  
l e n g t h ,  aa in plain dragging, and thereby greatly reduces friction. By 
i t s  breadth, i t  makes a good flat road. It cannot plotigh into the ground, 
ar do the  loge dragged direct, and i t  passes over soft slush without sink- 
ing in. It cannot jam, nor allow log or chnins to catch and jam sgainnt 
s t u m p s  and projecting rock. It is of special service for transport of 
finished hull-squares, dressed ready in the forest; aud it  enables squares 
to be drrgged whole, and with ease, to the elephant, which would other- 
wise have to be cut in halves, to lighten them." 



INSECTS INJURIOUS TO FORESTS. 

WE republish the following Circular letter from Sir E. Buck, Sec- 
retary to the Governmsnt of India, dated 16th February, 1888, 
and hope that some of our readers may be induced to collect and 
forward specimens of insects and of the damage they do :- 

The Inspector General of Forests has drawn the attention of the 
Govern~nent of India to the fact that there are no books or papers 
relating to injurious Forest Insects in India, tbat little knowledge 
oxists regarding them, and that no representative or satisfactory 
collections of them are in existence. 

The question is one of practical, as well as scientific, importance, 
and should, in the opinion of the Governor General in Council, be 
brought under the early consideration of Local Governments and 
Administrations, with the view of instituting some systematic ar- 
rangements for providing the requisite collections and information 
through the agency of the Forest Department, with such addition- 
al help as may be procurable. 

I t  has been suggested to the Government of India that a central 
depbt should be established a t  the Dehra Dlin Forest School, to 
which all Forest officers in India should be asked to send specimens 
of as many species of insects as they can collect, and, if possible, 
not single specimeus, but a dozen or more of each sex in the va- 
rious stages of transformation. At the Forest School, these speci- 
mens would be sorted into their respective families, and a certain 
nu~nber belonging to each species of a family would then be sent 
to some one who may agree to take up that special family or part 
of the family, to be made up by him into, say, half a dozen identi- 
cally numbered separate collections, for deposit in the museums at 
Cooper's Hill College, the Forest School, Calcutta, and elsewhere, 
ns well as for submission to such scientists as would undertake to 
work up the subject of Indian insects in further detail. I t  is pro- 
posed that such collections should be despatched whenever 25 spec- 
inlens have been so arranged and, as far as they can be identitied, 
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named. I t  is not intended that the collections should be restricted 
to " injurious Forest Insects " only, but that they should comprise 
whatever insects come under the observation of collectors, as by 
this means a comprehensive and accurate catalogue of Indian insects 
would be rapidly prepared, from which any insect that may be 
fonnd to injure agricultural crops and produce could alvo be iden- 
tified. As regards " injurious Forest Insects," i t  is proposed that 
Officers shonld send to the Forest School, together with the speci- 
mens of the insects themselves, also specimens of wo,od, leaves, 
fruit, &c., illustrating their ravages, as well as such notes regard- 
ing their life-history as the collectors have been able to make. 
These notes would be printed in the form of slips and sent with the 
apecimens to the gentlemen who have undertaken to set up the col- 
lections, and to those scientists who may volunteer to work np the 
family to which the particular insect belongs. 

The plan sketched out in the preceding paragraph commends it- 
self to His Excellency in Council as one which will tend to establish 
a solid ground-work for further scientific enquiry of a more ex- 
haustive character, without either necessitating scientific knowledge 
in the individual collectors, or making an undue call on the time 
of already hard-worked officials. 

In  these circumstances, the Governor General in Council invites 
the  to permit the Forest 
Officers in to be 
associated in the investigations which are contemplated. It would, 
in that case, be desirable that they should be instructed to collect 
~ u c h  insects as may come under their observation, and to send, if 
possible, a t  least one dozen complete specimens of each species so 
collected to the Director of the Dehra Forest School, the cover of 
each box, case, or bottle, being marked " Iwecta.'' A copy of Mr. 
Clifford's Memorandum on killing, preserving, and transporting 
insects is appended. 

I am also to suggest that enquiries may be made of the Forest 
Officers in , and from 
such other gentlemen who may take a special interest in Entomo- 
logy, whether any of them are willing to work up and, if possible, 
to name any special family or part of a family, and to set np 
the identically numbered collections of such family intended for 
Cooper's Hill College and the Dehra Forest School, and for those 
entomologists of note who may be fonnd willing to help in the 
work. The result of these enquiries shonld be submitted to the 
Government of India at an early date. 

I am to add that an acknowledgment of all specimens receiv- 
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ed at the Dellra Forest School will be made monthly in the pages 
of the " Indian Forester." 

I am in conclusion to state that a copy of this Circular will be 
forwarded to the Trustees of the Indian Museum, with the view of 
obtaining their cooperation and the assistance of their scientific 
staff, which, as will be observed from the appended copy of letter 
No. 38-9-3 A., dated the 20th ultimo, has already been invited in 
connection with Agricultural Entomology. 

Memwdndum on killing, precrerwing, arid tramporting Ineecta. 

For killing insects, the best thing is a tin cylinder--ssy, an 
empty tobacco-tin-with a closely fitting removable caplid at each 
end. The ordinary half-pound tobacco-tin, which is about 64 inches 
long with a circumference of 99 inches, is a convenient size for 
most insects. Into this a perforated tin diaphragm may be fixed, 
a t  about I& inches or 2 i k h e s  from one end of the cylinder. The 
larger chamber will contain the ins& to be killed, while the 
smaller one will be used as a receptacle for poison. 

The most effective poison against insects is cyanide of potassinm, 
but its peculiar property of deliquescing with either heat or mois- 
ture makes it difficult to use. I have tried making up strong solu- 
tions of it with plaster-of-Paris (calcined gypsum), but I find the 
effect goes off too rapidly, and the hardened cake soon beco~nes 
perfectly innocuous. I have also tried enclosing solid pieces of 
.cyanide of potassinm in plaster-of-Paris, but I have not yet sno- 
ceeded in getting the plaster to set properly. Should further 
experiments in this direction turn out better, I hope to be able to 
supply a convenient form of insect poison to any one who wishee 
to possess it. 

Hitherto I have employed essential oil of almonds, a drop or two 
of which on a slnall piece of sponge is quite enongh to fill a tobacco 
tin with strong fumes of prussic acid. I n  place of the oil, or- 
dinary flavouring essence of almonds may be used, but its effect 
is not so good. The oil may be obtained from any chemist at every 
large station, while the flavouring essence is procurable from all 
provision dealers. Ordinary benzine is also very effective, and is 
easily obtained from any chemist. I t  haa further the property of 
removing greasy stains from the wings of moths, when directly 
applied. Before being placed in a collection, the insect should be 
painted over with a fluid composed of- 

1 quart of methylated spirih, 
1 oz. of mercuric chloride (corrosive sublimate). 
1 oz. of carbolic acid. 



- This will preserve it from insects and mould. 
Larvae of insects-grubs of beetles, bees, wasps, &c., and cater- 

pdlars of butterflies and moths-may be preserved in spirits of 
wine. 

For transmission by post, larvs may be sent in bottles of methy- 
lated spirits. Beetles, grasshoppers, and hard-bodied insects gen- 
erally, ehould be placed in tin-boxes with sawdust, over which 
benzine should be liberally sprinkled. 

The various species of insects in one box may be separated by 
layers of paper. Lepidoptera (butterflies and mothe) should be 
packed, with their wings together, in pieces of paper folded into 
triangles with the edges overlapping. The specimens must not be 
left loose in the box, but so arranged that they cannot be shaken 
in transit. When packed with insects, the box should have all its 
interstices covered with gum paper carefully applied so as to ex- 
clude all enemies. 

DEBRA Dm, M. B. CLIFFORD. 
4th August, 1886. 

No. 38-9-3 A,, dated 20th January, 1888. 

F ~ E ! I R  E. C. BUCK, Secy. to th Gout, of India, h e n u e  
and A$riculfural Dept. 

TeTire  Secretary to the Trustees of the Indian Mweum, Cal- 
cutta. 

I am desired to ask that you will be good enough to place before 
the Trustees the question whether the systematic study of Agrikl-  
tnral Entomology can be taken up by any one of the otiicials of 
the Indian Museum. The suggestion has on more than one occa- 
sion been brought before the Government of India that on officer 
should be specially appointed (as in America) as Government 
Entomologist, for the investigation of insect pests and of the re- 
medies which mny be applied to counteract the injury to Agricul- 
ture attributed to them. I am, however, to point out that there is 
no r m o n  why, if the Trustees of the Museum are willing to place 
the responsibility of such work upon one of their staff, any addi- , 

tional agency should be employed. 
If the Trustees are prepnred to meet the views of the Govern- 

ment of India in this matter, I am to suggest that they should 
permit any officer who may be entrusted with the duties involved 
in the study of Apricultural Entomology to be placed by the 
Government of ~nd ia ,  with the consent of Local Governments, in 
direct and personal communication with the Director of the Agrk 

P 
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cultural Department in each Province. It would appear to be 
essential that some means of obtaining continuous information and 
practical assistance in different parts of India should be provided, 
and that the officer nominated for the work should, sooner or later, 
be permitted to visit the various localities which are affected by 
insect pests. If this course be taken, it will be desirable that the 
oo-operation of the officers of the Agricultural Departments, who 
have under their control a fully organized machinery for procuring 
information regarding all agricultural circumstances, should be 
ensured. 

I n  connection with the Insect Pests of India, the attention of 
our readers is directed to the Circular issued by the Trustees of 
the Indian Museum, Calcutta, given on page 192 of the April 
Number. 

FORESTRY IN VICTORIA.-It is intended by the Government to 
invite applications from persons qualified to act as Conservator of 
Forests at a salary of £650, with annual increments of £20 a year. 
Some months back an announcement was made to the Lands De- 
partment that i t  mas probable that Mr. J. Ednie Brown, Conservator 
of Forests of South Australia, would accept a similar appointment in 
Victoria if the offer were made to him. Mr. Dow accordingly 
wrote to the Commissioner of Crown Lands of South Australia on 
the subject, and received a reply from that Minister that Mr. 
Brown was a most valued officer, whose services the Government 
would regret to lose. I t  is very probable, however, that Mr. Brown 
will apply for the position now being advertised, and i t  remains 
to be seen whether, in view of the strongly-worded letter of the 
Commissioner of Crown Lands of South Australia, he will be en- 
gaged by Mr. Dow. Concurrently with the appointment of the 
new Conservator, efforts will be made to place the forest branch on 
a different basis. A comprehensive Forest Bill was submitted to 
Parliament last session, but it was never pushed beyond the pre- 
liminary stages. Mr. Dow considers that with the reservation of 
large areas of land, and the employment of a skilled Conservator, 
he will be able to develop forestry in Victoria without any radical 
alterations in existing legislation. The gentleman appointed wi l l  
be placed in the professional division, and will be regarded as the 
head ef the Forestry Department.-Yehurne Argus. 



CONIF~R~.-THE SOUTHERN OR P I~CH PINE.-iVmetdcl.ure.- 
This is the Pinua Auetrali% of Michaux, otherwise the southern pine, 
from its abundance in the Southern States of America. From being 
a well-known and a useful tree it bears a full crop of names. 
h the Southern States i t  is known as the long-leaved pine, yellow 
pine, pitch pine, and broom pine ; in the Middle States as the 
yellow pine and the pitch pine ; and in the Northern States as the 
southern pine and the red pine. I n  England i t  is known as pitch 
pine, and is generally associated with the place of export, as 
Darien, Pensacola, Savannah, &c. 

I t  is scarcely necessary to say that its name, pitch pine," 
ia drawn from the prolific manner in which it furnishes resinous 
products, a detail in which i t  has no equal in the vegetable 
kingdom. 

Geogroplry.-The P. Awtralie is a native of the United Stabs, 
from North Carolina to Florida, abounding in extensive forests 
near the sea coast. Towards the north i t  first makes its appear- 
ance near Norfolk, in Virginia, where the piue barrens begin. 

It seems to be especially assigned to dry, sandy soils, and is 
fonnd, almost without interruption, in the lower part of the Cam- . 
linns, Georgia, and the Floridas, over a tract of more than 600 
miles long, from north-east to south-west, and more than 100 
miles broad, from the sea towards the mountains of the Carolinas 
and Georgia. Where it begins to show itself towards the river 
Nuse i t  L associated with other trees, but immediately beyond 
Baleigh i t  holds almost exclusive possession of the soil. 

With few exceptions, notably the scrub oak, this pine forms 
the unbroken mass of woods which covers this extsnsive country, 
and is the only tree capable of existing on this dry, sandy soil. 

Captain Hall, in his 'L Sketches in Canada and the United 
States," No. xxiii., says :- 

' L  Upwards of 500 miles of our journey lay through these 
desolate forests, occasional village. gave some relief to the tedium 
of this part of the journey, and wherever a stream occurred the 
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fertility of the adjacent lands mas more grateful to the eye thnn 
I can find words to des~ribe. Once or twice, in travelling throngh 
the State of Georgia, we came to high knolls, from which we 
could look over the vast ocean of trees, stretching without a break 
in every direction as far as the eye could reach ; and I re~nelnber 
upon one of these occasions thinking that I had never before had 
a just conception of what the word ' forests ' meant." 

The largest specimens of this pine are found in East Florida. 
Description.-The P. Australis, or pitch pine, is a tree from 60 

to 100 feet high, and with a trunk of considerable size, retaining 
its diameter with very little diminution for two-thirds of its height. 
The bark is somewhat furrowed, and the epidermis, or outer skin, 
detaches itself in thin transparent sheets. The leaves are about 
1 foot long, of a brilliant green, and collected three in a sheath. 

The timber is less associated with sapwood than most species of 
fir. The concentric circles, in a trunk fully developed, are close, 
and at equal distances ; and the resinous matter, which is abun- 
dant, is more uniformly distributed than in the other species. 
Hence the wood is stronger, more compact, and more durable ; it 
is, besides, fine-grained, and susceptible of a high polish. These 
advantages give it a preference, as a timber tree, over every other 
American pine, but its quality is modified by the nature of the 
soil in which i t  grows. 

I n  the neighbourhood of the sea, where only a thin layer of soil 
reposes on the sand, it is more resinous than where the soil is four 
or five inches thick, and the trees which grow upon the first- 
mentioned soil are called pitch pines, as if they were distinct 
species. I n  certain soils its wood contracts a reddish hoe, and it 

. is for that reason known in the dockyards of the Northern States 
by the name of the red pine. Wood of this tint is considered 
the best, and in the opinion of some shipwrights it is more durable 
on the sides of vessels, and less liable to injury fro111 worms than 
oak. 

The wood, generally speaking, is of a reddish white colour, 
clean, hard, rigid, highly resinous, regular and straight in the 
grain, and, compared with most other pines and firs, is rather 
more diecult to work ; i t  is good in quality, and considered to 
be durable. 

This question of durability is in a very unsettled state. There 
are numerous architects and civil engineers who rigidly adhere 
to the use of Memel and Danzig fir, and who will not allow the 
rise of pitch pine, whilst there are others who freely use it upon 
all occasions. 
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Practical men may be fonnd who maintain that i t  speedily 
decays in ground flooring, beam ends in walls, piles, &c., whilst 
there are others who rank i t  almost with the oak, and state that 
in piling, and in jetties, exposed to the tides and weather, i t  will 
last double and treble the time allotted to Memel and Danzig fir. 

Properties and Uses.-One of the principal uses to which the 
pitch pine is applied is that of masts and spars for vessels, a purpose 
in which i t  has made marvellous headway, although its weight ia 
somewhat against it. So great and general is its use that it has 
almost extinguished the old Riga and Danzig trade in this useful 
class of wood. 

The longest, cleanest, and straightest logs of pitch pine are 
selected at  the ports of shipment as "mast pieces," and sold at  
special prices; they range from 100 to 130 cubic feet in con- 
tents. 

The nse of iron and steel masts is interfering with the pitch 
pine mast trade ; hut still there is a large number of pitch pine 
logs nsed for this purpose at  the principal ports of Great Britain. 

Next to the onk i t  is the wood that most enters into chnrch, 
school, and house fittings, the better or figured specimens finding 
free use at  the hands of the cabinet-maker. 

In  heavy work it is largely used as beams and planking in vessels, 
as beams and heavy timbering in buildings, and as pump rods, 
framework at the pit mouths of collieries, blocks for wood paving, 
kc. 

I n  America i t  is largely nsed, four-fifths of the houses, except 
the roofs, in Georgia and Florida are built of this wood. 

I n  furnishing resinous products, the pitch pine is the most im- 
portant tree in the world. The firs of Enrope, so long celebrated 
for their productive powers in this branch, have surrendered at  
discretion in presence of the pitch pine of the Southern States of 
America.-Timber TT& Journal. 

THE AXERIOAN SPRUCE FIR.-Nomenclature.-This is the Abies 
nigra of our botanists, the black or American spruce fir. I t  de- 
rives its popular name from the dark sombre hue of its foliage, 
combined, no doubt, with the dark or blackish colour of its bark. 
This tree is called efinette noir and qinette a kr b e  in Canada, 
double spruce in the district of Maine, and black sprnce in Nova 
Scotia. 

Description, &.-The American spruce fir is a tall tree, attain- 
ing in America the height of 70 feet or 80 feet, though the trunk 
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is-seldom more than 1 foot 3 inches to 1 foot 8 inches in diame- 
ter. The trunk is smooth, remarkably straight, and diminisher 
regularly from the base to the summit, which is terminated by an 
annual lance-like shoot 1 foot or 1 foot 3 inches long. The bark 
is smooth and blackish. The rate of growth is more rapid than 
is the case with other spruce firs. 

This tree is a native of the coldest regions of North America, 
but is most abundant in the countries lying between 44 degrees 
and 53 degrees North latitude, and between 55 degrees and 75 
degrees West longitude, viz., in Lower Canada, Newfoundland, 
New Brunswick, Nova Scotia, the district of Maine, Vermont, 
and the upper parts of New Hampshire, where it is so abundant as 
to constitute a third part of the native forests. Further south it 
is rarely seen, except in cold and humid situations on the top of 
the Alleghanies. I t  is sometimes met with in the white cedar 
ewamps near Philadelphia and New York. The finest forests are 
fonnd in valleys where the soil is black, humid, deep, and covered 
with a thick bed of moss, and where the trees, though crowded, 
so as to leave an interval of only 3 feet, or a t  the most 5 feet, be- 
tween the trunks, attain their greatest height. 

Properties and Uses.-The black spruce, according to Pnrsh, ia 
of L L  great mechanical use in America, besides being the tree of 
which that wholesome beverage called sprnce beer is made." 
Michaux says-" The distinguishing properties of the black spruce 
are strength, lightness, and elasticity." I n  the dock yards of 
the United States the spars are u~ual ly of black spruce from the 
district of Maine ; and it is exported in great quantities for the 
same purpose to the West Indies and Liverpool. The knees of 
vessels a t  Boston and in the district of Maine are sometimes made 
of the base of this tree and one of the principal roots, and it is 
substituted for oak in many places where the timber of that tree is 
becoming scarce. It is sometimes used for floors, for which pur- 
pose it is fonnd tougher than the white pine (P. Strobus), but is 
more liable to crack. I n  all these regions, particularly in Maine 
and New Brunswick, the black spruce is sawn into boards of 
considerable width, which are sold a fourth cheaper than those of 
white pine, and are exported in great quantities to the West Indies 
and to England, being used in the latter country, principally a t  
Birmingham and Manchester, for packing cases. This species is 
not resinous enough to aflord turpentine as an article of commerce, 
and the wood snaps when burning like that of the chestnut. 

Thomas Laslett, in his admirable work, "Timber and Timber 
Trees," says the white sprnce are the only deals shipped to this 
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country from Canada as a clearly defined class, all others being 
simply known here as Canadian, St. John's, &c., spruce. 

The London market was supplied with about 1,100,000 spruce 
deals in 1871, 1,080,000 in 1872, 2,000,000 in 1873, and the 
immense quantity of 2,300,000 pieces in 1874, prepared generally 
in dimensions of 3 inches thick, 9 inches broad, and 1 3  to 21 feet 
in length. The bulk of these were sorted by brackers previous 
to shipment into lst,  2nd, and 3rd qualities. Those of the 1st 
quality are perfectly clean, sound, and free from knots, sap, 
and defects ; the 2nd quality is also sound and tolerably clean, but 
includes deals with a few knots and sap upon the edges ; while the 
3rd quality includes and admits all the faulty and coarser descrip- 
tions of deals, and some of them are very rough indeed. ' 

The American black spruce is a harder class of wood than the 
European spruce, and it is more subject to loose knots, which 
shrink and fall out when converted into boards, flooring, kc. 
The geographical position occupied by the two classes of spruce 
influences their use in Great Britain, the Baltic spruce being 
almost wholly used on the east coast and the Canadian spruce on 
the west coast, the price of one influencing that of the othet. 
- Timber Trades Journal. 

THE TIMBER TRADE.-The following is an extract from the ' l  Morn- 
ing Post " :- 

So many applications from all parts of the county, for chips 
from trees felled by Mr. Gladstone, have been received at Hawar- 
den Castle, that the following printed circular has been issued in 
reply to such requests :- 

" In  reply to your letter to Mr. Gladstone, 1 have to say that in 
consequence of the number of similar requests, it has been found 
necessary to make in all cases a uniform charge for the wood 
referred to, viz., 1s. 6d. for a small log, or 3s. per cubic foot. . 
Applications should be made to the Bailiff, Estate office, Hawarden, 
Mr. Chester, who will attend to any order so far as he may have 
the reqiired material at hand." 

Rhymes for the Times-Th Sacred Chips. 
Come hither, come hither ye teachers 

Of the Gladsto-Hibernian creed, 
Ye Radical spouters and preachers 

Come hither, come hither with speed ; 
Pnrnellite whips, conductors of trips, 

Leaders of every grade ; 



Come press yonr lips, to the sacred chips 
Which fall from our William's blade. 

Trunks immense, no false pretence ; 
Genuine branch or root, 

A nice small log for yonr eighteen pence, 
Or three shillings the cubic foot. 

Alas ! for unfortunate dealers 
In  furniture costly and quaint, 

I n  miracle workers and healers, 
I n  relics of martyr aod saint, 

Bones will be cheap, nails they may keep ; 
Teeth will be simply dross. 

With a Gladstone chair, what shrine would care 
For a piece of the Holy Cross ? 

No fraud or tricks, no common sticka 
All tastes we hope to suit 

With a nice small log, for one and six, 
Or three shillings the cubic foot. 

THE BIJNOR THANDA TOKRI. 

THIS is an invention of the well-known sportsman Mr. Markham, 
Collector of Bijnor, and any one who has been out with him will 
gratefully remember the icy cold milk and soda-water with which 
he regales his guests, in the blazing plains of Bijnor. 

Many eportsmen have already copied the pattern of the ThandA 
Tokri, but one of Mr. Markham's guests, in grateful memory of 
his cool drinks, and thinking of his brother officers engaged in 
fire conservancy during the hottest 
time of the year, has sent us the 
following description of it, in order 
to make it more widely known. The 
annexed diagram shows how the 
basket should be made, the frame- 
work being of very open bamboo 
lattice-work, and lined outside and 
within with khus-khus, including 
the lid and bottom. 

Each compartment is also thickly 
lined with khus-khus eo as merely 
to allow room for a bottle. 

The basket can be taken on a water-proof or tarpaulin, on the 
back of an elephant, and is watered from time to time, and keeps 
.the liquor contained in it ae cool as if i t  were iced. 
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THE GRAZING QUESTION I N  JAUNSAR. 

JAUNSAR-BAWAR originally formed part of the Sirmhr or Nahan 
State. In  1807, it was conquered by the Gurkhas, from whom it 
was wrested by the British, in 1815. Its area is about 477 square 
miles, of which about 30 square miles under cultivation support 
(exclnding the station of Chakrata) some 40,000 inhabitants. The 
parganna is divided into two parts, that near the plains, which is 
pretty thickly populated, and where bare hill-sides form a promi- 
nent feature in the landscape, and the other or northern portion, 
where the inhabitants are fewer, and where the largest masses of 
forest are situated. For administrative purposes, it is divided into 
39 khats,' a ' khat' being a colleotion of village communities, 
and the nnit, in the present land settlement. This division into 
' khats ' was formally recognised in 1860, and the right of Govern- 
ment to the ownership of all waste land was protected by a rough 
limitation of the rights of each ' khat ' in the waste land included 
within its boundaries. 

I n  1865-66, the attention of Government was drawn to the for- 
ests by the Inspector-General of Forests, and also by the proposal 
to establish a Military Cantonment a t  Chakrata. In  settling the 
forests with regard to villagers' privileges therein, the poeition 
of their former compatriots in Sirmhr and their noighbours in 
Native Qarhw4l was borne in mind, and the rights of the govern- 
ing power have been taken as similar to those held in the Native 
States, rather than determined by a careful study of usages, which 
had been allowed accidentally to obtain force since our occupation 
of the country. 

Three classes of forests were formed- 
2 r 



1st Class.-Forest areas, in which the rights of Government 
are abaolnte. 

2nd Class.-Forest areas undsr the control of Government, but 
subject to the exercise of certain privileges by 
the villagers. 

3rd Class.-Forest, or waste land, made over in full proprietary 
right to the different khats barring the right to 
sell fore~t  produce. 

The first class calls for no explanation. The second class, which 
embraces by far the greater part of the Government forests, was 
considered necessary, from the inhabitants in one way or another 
having had the free run of the whole forest area since onr rule 
began. The third class was formed for land which, from its vici- 
nity to cultivation, it was inadvisable, or useless, to place under 
the immediate control of Government, and in which a permanent 
increase to existing cultivation was hoped. for. Later on, large 
tracts of precipitous ground, entirely or nearly bare of forest, were 
also included in this area, and the whole was made over in full 
proprietary right to the villagers in 1873, ns compensation for the 
more definite limitation of their privileges in the Government 
forests. The demarcation of the forests had, therefore, to be taken 
up ' khat ' by ' khat ' and not as a whole. After the examination 
of a ' khat ' two points had to be decided- 

1st .  If  there was waste land of sufficient area to warrant the 
reservation of a portion as Government forest. 

2nd. If that area was large enough to admit of any of its being 
placed in the first class. 

For example, in selecting a second class forest in a khat con- 
taining some two or three square miles of oak forest interspersed 
with cultivation, and in which nearly all the trees were lopped for 
fodder, save under exceptional circumstances, no area was marked 
off as Government forest. 

The villagers have general grazing privileges in the second class 
forests of their khats, and in certain specified instances, in similar 
forests of other khats, but the Forest officer, with the sanction of 
the Superintendent of the Dun, has the power of closing some of 
these forests until reproduction is ensured. The villagers are res- 
ponsible for any fires which may occur in second class forests, pro- 
tected from fire, but open to grazing, and should a fire, take place 
and they cannot prove that i t  was caused by villagers of another 
khat, they are liable to fine. The responsibility of protecting the 
forests against the straying of cattle, when going in exercise of 
any right through 1st class or closed 2nd class forests to water, 



I 
cultivation or grazing areas, rests with the Forest Department, 
oa does also the responsibility of fencing those portions of forest 
which mn into the village cultivation, so as to render it difficult 
for the villagers not to prevent the trespass of cattle. 

1 In fixing the land revenue under the late settlement, cows, bul- 
locks and buffaloes were assessed at one anna per head, sheep and 
goats at a quarter of an anna each. None of this revenue is cre- 
dited to ' Forests,' though the animals chiefly graze in the 2nd 
class forests. The domestic cattle are of the small black and 
red shorblegged breed found throughout the hills, and are inferior 
to the plain's cattle in size, strength, and as milch animals. The 
sheep i n  the contrary, are superior to those in the plains, and pro- 
duce excellent mutton. Both have increased very considerably of 
late, and from the following statistics i t  does not seem as if forest 
conservancy had too greatly constricted the grazing area. 

The largest areas of closed forests 4re in the Deoban range, 
which has to supply timber and fuel of Chakrata. If we analyse 
the accompanying list of cattle in the different khats of this range, 
we find that in spite of the areas which have been closed, those 
kbate, where both open and closed Government forests exist, are 
still best off for pasture. 

List of Cattle in the Jaundr khatr oJ tlu Dcokn mngr. 

I 
'o. Nsm 

of 

nbsrd -- 
27,200 
60,100 
54,860 

Year. 1 Nomber of 

Loll Gothao, 
.-t 1,r I I ,  

. -. ...............- 

1850, • . . . . .. 
1860, . . . • . . . . 
1888, . • . . . .. 

horned cnttle.. 

10,870 
82,360 
35,270 
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Lint of Cattle in the Jaunbcir khat8 of Ib Dcoban range-(continued). 

No. Name of khat. 

Total and aver- 

N.B.-A grazing nilit ie a eheep or a goat. 
1 Buffalo = 5 sheep. 
1. Bullock or cow = 2.5 sheep. 

From the above figures the following may be deduced :- 

This points to the fact that, the grazing area where the great 
mass of the forests exists, io extensive compared to the number of 
cattle, sheep and goats accustomed to browse over it, and that no 
hardship has been inflicted on the people by olosing portions for 
tbe purpose of reproduction, as their grazing grounds are still larger 
than those of the other khats. The grazing nnit haa been adopted 
froin Mr. Whittall's calculations in the last Annual Forest Report 
for Oudh, and is based on the supposition that a buffalo eats 10 
seers of fodder, a cow or bullock 5 seers, and a sheep or goat 2 seers 
per diem. 

Khats with 

No Government forest, 
Open ,, ,, only, 
Open and cloned Govern- 

ment forests, ... 

Nnmber of a c m  of 
wmte land and open Gov- 

ernment fomt per 
gracing nnit. 

1.2 
1 -8 

1-6 

Nnmber of greuing nnita 
per adult cultivator. 

not known. 
12.5 

20.8 - 
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According to the present land settlement all the animals in the 
above list are entitled to free grazing in the open Government 
forests, but in reality only those villages nearest the forest graze 
their cows and bullocks in them, and a considerable proportion of 
the goats never leave the zamindiri lands, although most of the 
sheep are brought to the high level grazing grounds in the forests 
from June to October. I t  seems, therefore, to point to a lack of 
appreciation of the importance of confining grazing in valuable 
Government forests to the actual requirements of the district, 
when privileges are granted to villagers, who do not require and 
never use them. Such an example almost snffices to show the 
importance of making a final enquiry into the interests of the 
inhabitant8 in these forests, and of definitely settling their privi- 
leges under the Forest Act. 

Most of the forests included in the Deoban range lie to the 
north of Chakdta, and vary in altitude from 5,000 to 10,075 feet, 
whilst to the south of the station there are a few outlying Wan 
oak forests. There are large areas of precipitous and rocky 
ground, especially at  more or lesa southerly aspects, and the gra- 
dient usually varies between 30' and 45' and over, but gentler 
slopes of from 15' to 30' are occasionally met with. The gradients 
of the outlying oak forests vary from 15" to 45". The principal 
types of forest are those of deodar, kail, fir, oak and chir. 

To get a general idea of the effects of grazing on these foresta, 
i t  will be useful to compare the number of IIl., IV. and V. class 
trem with those of the I. and 11. classes, the two latter classes to- 
gether representing unity. 

P O R M ~  ~ B L D  TO P O R ~  CLOBPD m POBL~TB OPES TO r1m8 
inRg M D  BWIKO. FIlUm ONLY. AND ORlZlSO. 

- 
Diameter awu. inuaclrr Claucr. D(4mtiu Claua. 

No foreats open to 0'9 4.2 1.8 0-7 { 6rea and wing. 
Kul, .. ! a 8  1.1 8.2 2.5 1.0 1 9  1Q 0 9  
Chir, . . {NofOreatsda*dD grazing. 16.6  2-0 D7 0-41 011 0.6 

% .. 
B P ~ ~ L ,  .. 
Ayir & Bnrhs, 
Kokat, .. 

561 = Rnw ezceka. I Bnrina = Hhododsndror arbor- 
Cbir = , longvolia. Fin = Abiu S m i t h h  and P i d r u ~ v .  
Ayir = Pisrir crcal~oltn. Kokat = Miscell~oeoae species. 

4 9  
a.7 

12.0 
89.6 

6.1 
2.0 
8.7 

290 

2'6 
a.7 

10.0 
16.6 

8Q 
2.r 
9.1 

19.4 

1.1 
14 
1.8 
P2 

la 
1.1 
2'0 
a.6 

No forests open to { amma grazing. 
0 7  1.0 

10'9 
19.1 
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I t  will be observed that the foresta open to fires and grazing are 
sadly deteriorating, since the number of V. class trees ought al- 
most always greatly to exceed the number of I. and 11. class ones, 
in irregular forests, such as we are here dealing with. The only 
exception is in the number of young ayhr and burtins, but these 
almost worthless species, which never reach large dimensions, are 
always associated with b&n oak, and i t  would seem as if, under the 
re@m of fires and grazing, they were usurping the place of the 
valuable oak, whose reproduction is so backward. 

I n  the forests closed to fires only, reproduction is not so good se in 
those closed to grazing as well, with the solitary exception of the 
firs. The reason for this exception is doubtless the fact that all the 
closed fir forests are at high altitudes and at cold aspects, where 
reprodnction becomes di5cult and seed years rare, whereas the open 
fir forests are lower down, many of them being below 8,500 feet. 

The excellent remarks in the April Number of the Indian 
Forester" on the irregular way in which the Berar forests are grazed 
apply with even greater force to those of Jaunsftr. Here the cow0 
and bullocks graze all the year round within a few miles of the vil- 
lage, as do also nearly all the goats, for the latter can stand being 
housed, and thus furnish valuable manure for the various grain crops. 
The sheep on the contrary are constantly on the move ; all the sheep 
of one khat usually grazing together. They go down in the 
winter to the bottom of the valleys below the snow, and in the 
snmmer, are brought up to the high level pasture lands between 
8,000 and 10,000 feet, where they remain from June to October, 
being taken back to the villages once for shearing purposes. 
Throughout the forests, there are regular halting places for these 
flocks, called ' taches.' They are open grassy blanks with gentle 
slopes, surrounded by small pillars of loose stones, on which the 
shepherds light fires at  night to ward off wild animals. 

There are, therefore, numerous congested grazing centres s c a t  
bred throughout the open forests immediately around the ' taches,' 
and other heavily grazed areas, in close proximity to the villages, 
whilst elsewhere, there are considerable areas where the grazing is 
very slight or almost nil, the latter being the case on very precipi- 
tous ground, or on less steep slopes remote from water, or to which 
access is difficult. It has been observed that along a road leading 
to water, or to grazing grounds, the slopes above are often full of 
seedlings, whilst those below contain scarcely any, the explanation 
being that the flocks in going and coming do not climb up the 
steep banks, but almost invariably graze along the more accessible 
slopes below the path. 



In the kail and deodar zone, reprodnction is m vigorous that it is 
only near ' taches' and other heavily grazed places, or near the 
upper limit of the species that, we need fear for the future of the 
forest. I n  such localities, there are numerous grassy blanks, so 
closely cropped that, the grass forms a dense turf, reminding one of 
English downs. Here the scattered kail and deodar seedlings are 
mnch browsed down, remaining for years in the form of bushes, 
their branches spreading along the ground until perhaps the centre 
is beyond the reach of a goat, when a strong leading shoot is sent 
up. Over the more lightly grazed areas, reproduction is greatly 
checked, as is proved by the figures in the preceding pages, but the 
future of the forest is safe, although its potential yield is decidedly 
lessened. 

There are no chir areas protected from grazingin the range, but 
the benefits of fire protection are more marked with chir, than 
with any other species, excepting perhaps kail, and the smnll chir 
area in the Raura block, which has been successfully fire-pro- . 
tected since 1872, is well worthy of a visit, and contrasts most 
favorably with the burnt forests which surround it. Now that the 
number of grazing animals to be admitted to the chir forests has 
been limited, it is hoped that, thanks to the wonderful reproductive 
powers of this pine, closing to fires alone will assure the mainten- 
ance of the forests, and that it will probably never be necessary to 
close the bulk of these forests to grazing, provided that fires can 
be kept out with the aid of the graziers themselves, although of 
course there will be small heavily grazed areas which may have to 
be closed for a time. 

In  the oak forests, we are confronted with an important question 
intimately connected with the grazing one, viz., that of lopping 
the trees for fodder and for manure. However destructive indis- 
criminate grazing may be in a coniferous forest, i t  is still more 
dangerous amongst the oaks, for goats like nothing better than 
succulent oak leaves. The result is that, as regards the bfin oak, 
reproduction is very beckward in the open forests, and many of the 
young plants which do exist are misshapen and badly grown, and are 
frequently reduced to mere bushes by the persistent nibbling of the 
goats. Nearly all these b8n oak forests are close to villages, and 
thus grazing goes on in them all the year round, whilst in the win- 
ter, the trees are excessively lopped for fodder, and the state of 
some of them in consequence leaves mnch to be desired. I n  the 
open part of Kurwa, where lopping has been continuously practised 
both for fodder and for manure, no trees were allowed to get 
above 15 feet high, and the area has been completely ruined. The 



rules are, that no trees under 3 feet in girth are to be lopped, nor 
branches or twigs over one inch in diameter, and that the leading 
shoot is to be left intact, but the villagers bave not observed these 
rules, and Knrwa is to be closed as a warning. They have been 
cautioned that if they persist in disobeying orders, the privilege 
will be withdrawn altogether. There are some similar rules for 
the third class forests, which are under the sole control of the civil 
authorities, but no attempt has apparently even been made to en- 
force them, and they remain a dead letter. 

The present constitution of the forests as given below shows 
how they have suffered in the past from the combined effects of 
fire and grazing. The figures given are, however, subject to 
correction. 

Thus when the forests were taken over by the Forest Depart- 
ment, nearly a fourth part of the ground perfectly suitable to good 
forest growth consisted of grassy blanks, and of this area, one-third, 
mostly in the closed forests, has been already covered with natural 
and artificial seedlings. 

N. H. 

RING-BARKING I N  AUSTRALIA. 

--- -- A C ~ I  Acrea. Acres. I Acrea. A m  A m .  A- 

AN interesting correspondence has taken place in the Melbourne 
uArgus" regarding the practice of riry-barking in Australia, 
which is extensively followed by graziers. 

Dr. Andrew Ross, M. P., in New South Wales, considers ring- 
barking as a crime against the best interests of the Colony, and 
though he admits that grass vegetation becomes much more abund- 
ant after the trees have been ringed, yet he states that this grass 
is coarse, rank and indigestible, and deficient in chlorophyll and 
L' other nortfltious e h n t e . "  

The Melbonrne "Argus " does not profess to know much about 
chlorophyll, nor about the laws of physiology and animal economy, 
but predicts ruin to the man who attempts to live by stock-keep 
ing on 50,000 acres of ordinary unrung forest, while it is con- 

13,234 678 1,167 I 8,663 8,M2 464 83,168 
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fident that, fat sheep and fair clips are tolerably sure when once 
the trees are killed and the nutriment they might have absorbed 
is sent on to the grass. 

I t  is a pity that the elements of vegetable physiology are not 
Btndied by Australian farmers and newspaper editors, and espeo- 
i d ly  that the latter, who hold out the torch of knowledge in snch 
a wealthy and populous city aa Melbourne, should trust to their 
own natural shrewdness rather than to their scientific acquire 
ments. After the outcry of Professor Huxley in the " Nineteenth 
Century," and of Mr. Goschen at  Aberdeen, i t  is time for Anglo- 
Saxons all over the world to give up the system of learning truths 
merely by snffering from the disastrous consequences of neglecting 
them, and to endeavour to profit by the wide field of experience 
of others, which is now so richly offered by science, and in which 
Germany has taken snch a decided lead. 

But though the Editor of the Melbonrne " Argus " may con- 
sider that the comparatively deeprooted Australian trees deprive 
surface-feeding grass of ite proper nutriment, and thongh Dr. 
Andrew Ross considers chlorophyll as the green juice of grass, 
which is much richer and more nutritious under the shade of 
trees, than in the open ; both these gentlemen are actuated by the 
lofty desire to benefit their country, and their bold display of ig- 
norance of the elementary truths of vegetable physiology in sup- 
port of their opinions bas a certain merit, as there is much to be 
said for the conclusions arrived at  by both of them. 

Dr. Andrew Ross's real contention is that, forests are essontial 
for the well-being of a country, that, it is inhuman and cruel to 
condemn stock to live through blazing Australian summers on 
shadeless wastes, and that, forest destruction affects tho rainfall 
and the discharge of rivers and the permanent timber supply of 
the country. 

The Editor of the l' Argus" entirely agrees with Dr. Ross on 
the necessity for the preservation of tracts of forest, snch as those 
on the Otway ranges, which should act as a sponge for absorbing 
the abundant rainfall and the slow and continuous feeding of 
several valuable rivers, but he rightly considers that too much 
ahade is prejudicial to grazing grounds, and argues for the destmc- 
tion of stunted scattered box trees, and the clearing of land en- 
cumbered with them for grazing and agriculture. 

Light is unquestionably essential for the formation of starch 
in the green parts of plants, and unless these contain plenty of 
starch, sugar and other nutritious compounds, grazing animals 
cannot be expected to thrive. 

2 K 



We should by all means allow small groves to remain here and 
there on grazing gronnds, under which cattle can rest during the 
heat of the day, but the rest of the ground must be cleared of tree 
growth, if the grass is to be strong and really nutritious. 

Of late, there have been attempts made by agricultural authori- 
ties in India to induce Government to open forest lands much 
more Iiberally to grazing, but in our opinion, grazing is best on 
cleared lands, and the maintenance of forests is incompatible with 
heavy grazing. 

Grazing and forest lands shonld be gradually separated, and in 
foresta intended to be maintained for the production of timber, the 
regulation of grazing shonld be left entirely to the Forest o5cer, 
whilst in grazing gronnds, the sooner the tree growth, with the 
exception of what is required to shade cattle during the heat of 
the day, is cleared off, the better will be the grazing afforded. 

The Melbourne '' Argus " is clearly in favor of scientific for- 
estry in Australia, as the following quotation shows :- 

I~ There should be in each colony an educated forestry department, 
with competent local authority to enforce ite decrees, and the permission 
of this department shonld always bo obtained before any lessee of Crown 
lands ia at liberty to begin on the wholesale destruction of the native 
timber. The necessity of planting on natural treeless plains, or in loca- 
lities where an undesirable work of denudation has already been effected, 
is a matter which admite of no argument. and should have been tackled 
in practical fashion long ago." 

Mr. Vincent of the Madras Forest Department lately wrote a 
report on the forests of Victoria, but the Minister of Lands has 
apparently not thought it advisable to publish this report, which 
we shonld be very glad to see. I n  a eubsequent number of the 
" Argus " a champion of forestry has arisen, and his letter on the 
subject is so much to the point that we print it in extenso, and it is 
to be hoped that the Australian Statesmen will not sit down and 
talk about the benefits of forestry while their forests are disappear- 
ing, as they do in the United States and Canada, or start a Forest 
Department and then abolish i t  as an expensive luxury, as had j u t  
been done by the wiseacres who govern New Zesland. 

" In a leading article in ' The Argue' of yesterday you quoted a state- 
ment by Dr. Andrew Roas on the effect produced on grass by the ringing 
of forest land. Dr. Roes is, I think, a little shaky in hie vegetablo phy- 
siology, or he wonld not refer to chlorophyll as a 'juice,' nor wonld he 
declare it to be 'so abnndantlp rich in d l  verdant grass and vegetation 
in an unrung country.' Chlorophyll is found in the form of granules, 
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and consista of two park,  vir., the granule and a certain green colonring 
matter. The latter portion depends for ite existence on the access of 
light, which has also the further effect of caueing the chlorophyll gran- 
alee to develop grains of starch. Arguing from these well-known facte, 
it appears to me that grass and other herbage which has grown under 
the shade of a forest is less likely to contain nutritious food than those 
plants which have developed under the more favourable conditione of 
light produced by ringing, and tlo killing, the  trees above them. I t  is, 
however, I believe, universally acknowledged that  forest growth hae a 
beneficial d e c t  on soil. The leaves, dead twigs, and fruits of forest treee 
falling on the  ground year after year, and gradually decaying, form a 
soil or humus most valuable for vegetable growth ; while the shade afford- 
ed by the leaf canopy keepe this soil cool and moist, prevents the des- 
tructive effects of sun-heat, and breaks the force of too heavy rain. The 
only reason why herbage does not t.hrive under a foreet is simply insuffi- 
ciency of light, and ringing the trees a t  once supplies this want. 

It would appear, then, that both theory and practice show ringing to 
be decidedly beneficial, if the object be simply to produce an increased 
growth of grass. But the  further question ae to the extent to which 
ringing should be carried on ia a much wider one, and not quite eo eaeily 
argued. Certainly nothing has yet  been proved as  to the  way in which 
rainfall ie affected by foresta o r  by their removal. Nevertheless, dense 
foresta and plentiful rains are usually found together, and the experi- 
ence of the  Cape Colony, where the disappearance of fomte ,  owing to 
excessive felling, fires, and grazing, has been followed by severe dronghte, 
is, a t  any rate, a eignificant fact, difficult to explain on any other hypo- 
thesis than that the treee were the cause, and the moisture the effect. A s  
to the influence of woodland on the discharge of rivers, however, the 
evidence is much clearer, and, I may even say, conclusive. The d i m -  
trous consequences which followed the deforesting of the  Alpes Mari- 
times, and the enormous expense in masonry, dams, and in works to 
again d o r e s t  the  bare slopes, form an example of a striking character, 
which most readily occurs to one. I do not deny that  this example is, 
perhaps, of rather a special nature, since the forests were eituated on 
crumbling shale, which was really held up by little more than the roots 
of the trees growing on it, and ae soon as these were removed the heavy 
rain, brought by the  moist winds from the Mediterranean, rapidly pro- 
duced torrenta of temfic dimeneions. But  bs ides  this other examples 
of less magnitude, though equally oonvincing, have frequently been quot- 
ed. I mean, for instance, euch cases as etreams having become ao 
irregular in consequence of the removal of foreets along their banks IU 

to be nseleee for turning water-mills, where formerly the wheels were 
worked without inconvenience, while the r i l l e  again came into service 
when the forerta had been allowed to grow up onoe more. 



'' I t  wonld be a most dangerous thing for public opinion in the colonier 
to consider that generally foreat land is waste land; that all timber 
required can be easily imported-and of kinds far snperior to indigenous 
sorts ; and that the more timber cleared the better for agricultural and 
paatoral pursuits. There is yet time in Victoria to deal with this matter. 
Let competent experts decide what proportion of wooded to open country 
i s  necessary for the good of the community, and then let GIovektment 
mark out forest reserves to that extent from the areas of crown lands still 
undisposed of. I am aware that a forest bill is to be presented to Par- 
liament s t  the next session, and, until the provisione of this measure are 
known, it would be premature to discuss it. I t  seems to me, however, 
that the importance of Victorian forests is sadly underrated when the 
official who is to guide what should be a mal l  State dopartment is only 
to receive 2.650 per annnm. The forest area of thie colony is quite tdg 
enough and quite valuable enough to give ample work for one Conserva- 
tor on a t  leaat S1,000, aided by three competent assietanta on about 
$500 each. I am of opinion that the Government does not quite realise 
what a handsome return may be obtained financially from well-managed 
State forests, while a t  the same time ensuring the well-being and perma- 
nency of the latter. 8hould snch proposals .s these ever be carried out, 
where will the Victorian Uovernment apply for competent officere ? 
The science of forestry requires as mnch special knowledge and ae mnch 
special training an any other profession, or employment of a technical 
nature. In Germany, in France, and in India, where are to be found the 
three greatest foreet departmenta in the world, all snperior ofiicer8, 
before obtaining their appointments, have to go through several years' 
training a t  special forest schools, while many of the subordinate officers 
have also to p u s  through a course of instruction in schools of lese ele- 
vated standard. Why should not Victoria aleo send men to be trained 
for her snperior appointments nndei the Oonaervator ? The recently es- 
tablished coonee of foreetry a t  Oooper'e hill would exactly snit the 
requirements of the case, and the expeneee of travelling and maintenance 
onght not to be too mnch for the object to be attained. For minor 
appointments much elementary teaching of the most useful sort could 
be arranged at Dookie with very little extra expense. However the 
Qovernment may now regard the matter, I have little doubt that the 
Conservator they may eventually appoint d l ,  sooner or later, urge upon 
them the necessity of some snch course an that I am now advocating. 
Fancy a man a t  the head of a magnificent charge obliged to leave the 
practical exeontion of his ideas to subordinattx whom he knows to bo 
untrained, unskilled, and worse still, perhape filled with the bigoted 
ideas of ignorance-which ie really the true term for many an unedocat- 
ed man's ' practical experience.'-M, H. C. 

Melbourne, March 22nd. 



RESIN PRODUCTION I N  THE JAUNSAR FORESTS. 

As already noticed in the '' Indian Forester," trials for ascertain- 
ing the yield of resin were commenced in the years 1884-85 
with 20 chir trees (Pinw longyolk) a t  DarmigAd in the Bawar 
Range of the Jaunsar Forest Division, School Circle. 

The spot is abont 3,800 feet above the sea. The hill men's 
method was followed. Two cuts were made through the sapwood, 
and reservoirs were cut out in the wood itself for the accumulation 
of the resin. The following was the yield per tree :- 

in the 1st year 3.6 seers or 7.4 Ibs. 
in the 2nd year 2.4 seers or 4.9 Ibe. 
in the 8rd year 2.2  seer^ or 4.5 lbs. 

A mistake occurred in the previous notice of this experiment in 
the Indian Forester " for March 1888. The pounds there given 
are really so many seers. 

The trees show up to date no s i p s  of decay, and tapping is con- 
tinued. 

The experiment has now been commenced on a larger scale. 
In the bqinning of May trees were tapped as follows near Kathkin 
in the Bawar Range, Jaunsar Division, School Circle :- 

Level above. Distance from Number of 
the sea. Xnthibn. tree8 tapped. Species 

6,900 feet, 2 milee 500 pinw wdaa. 
5,700 ,, % t t  900 ,, lOtigV0li~. 
3,800 t t  4 tt 100 ,, 2ongVoLia. 

The last place is in the valley called D a r m i N ,  which meets 
the To& river on the left. The aspect of all places is east. 

The -tapping was done in the following manner:-After remov- 
ing the bark over a s&cient surf=, an oval cutting was made 
into the sapwood abont a foot from the gronnd, 10 inches high and 
6 inches wide. A t  the upper end the cutting is 3 inches deep, and 
the depth gradually lessens from the top downwards, so that a t  the 
lower end i t  joins smoothly with the surface of the stem. This 
makes i t  easy to apply the curved chisel of 5 inches width of 
French pattern. I t  produces a slit, into which a bent plate of 
metal is inserted, so as to form a slightly inclined rim, over which 
the resin flows into a vessel which is hung externally to the tree. 
The vessels are conical, and hold one pound of liquid resin when 
full. Some of the vessels are of galvanized iron and some of burnt 
clay. The latter cost only one-fifth of the metal ones. After tha 
clay vessels had been fixed to the trees there was no more breakage, 
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and they were as good aa the metal ones. Only clay vessels will 
therefore be used in future. 

As far as could be seen at the commencement of the tapping 
operation, the Pinw excelsa gave a far more valuable resin than 
the Pinua lonpifolia. The trees had, as a rule, two cuttings each, 
and some yielded half-a-pound in each vessel during the first 24 
hours. The resin was as liquid as oil and very clear. The pro- 
duct of Pinus lagifolia was much less liquid, only of the consist- 
ency of syrup. The yield of the Pinus longifoliu was small at  the 
cornmencement, but an improvement is expected in June, when 
the temperature will be higher. Both species showed very great 
difference in the yield of individual trees. Some trees yielded very 
well, whilst some produced next to nothing, without any apparent 
reason, except that in some cases of small yield the sapwood was 
thin. The trees were on an average of 2 feet diameter and more. 
The upper edges of the cuttings will from time to time be fresh- 
ened up, and the cuttings thus gradually raised up the stem, the 
vessels following. 

Samples of the two kinds of resin will be subjected to distillation 
to ascertain the proportion of dry resin, or colophony, and oil of 
turpentine. But it is expected that the Pinw excelsa resin will be 
utilized in the crude form for varnishes, kc. Some very liquid 
crude resin of Pinw excelse was sent to Messrs. Gillanders, 
Arbuthnot and Co., Ulive Street, Calcutta, for opinion as to its 
commercial value. 

H. W. 

RECLAMATION O F  USAR LAND I N  BEHAR. 

WITH reference to the extract from the annual report of the Agri- 
cultural Department, Bengal, for 1886-87, under the above head- 
ing in the "Forester" for March, i t  may be well to call the 
attention of your readers to t,he fact that i t  is not clear that the 
experiments described were performed on true ' usar ' land a t  all. 
Certainly Mr. Maries is not reported to have said so in the extract 
given. Those of the readers of the " Forester " who do not know 
the nature of 'usar '  land might be recommended to peruse the 
Remarks on Saline E$orescence on certain lunde in Upper Idia, by 
Lieut. J. F. Pogson, contained in Vol. III., N. S. of " Jour. Agri. 
Hort. Soc. of India," Part II., page 37, et seq. 

The probability is that the land in Behar referred to is not 
'nsar' soil but 'reh'  land, a very different matter ; and this is 
worth bearing in mind, when there ia any thought of reclaiming 



saline soil. I t  is indeed not unnsual, though i t  is incorrect, to speak 
of mar ' soil as reh ' land. This is generally, because of the 
human tendency to make the most of the matter in hand; the 
same tendency acting in the opposite direction in this instance 
makes ' reh ' land be spoken of as ' usar.' 

Mr. Msries' results are extremely interesting, more especially as 
a11 who know him will rely upon his facts. But it oan only be by 
analysis after a lengthened period of cultivation that any conclusion 
can be come to as to the changes effected in the soil. If improve 
ment does take place, the explanation may with some degree of 
safety be looked for in the physical conditions resulting from 
afforestation, not in any wirolesah absorption of salts by the trees. 
I t  is easy for instance to see how, under such conditions, the efflo- 
rescent incrustation should disappear, and it ought to be no cause 
for surprise shonld a little difference be produced in the chemical 
nature of the soil after a long series of years. There can, however, 
be no question as to the advisability of cultivating the Rain tree in 
such districts. The amenity of the region will not fail to be in- 
creased, and the plentiful crop of sweet pulpy pods, greedily eaten 
by cattle, and ripening in April and May, when fodder is most 
scarce, which Pithcolobium Saman produces, will form an item of 
some value. At the same time it shonld be remembered that while 
the Rain tree is at  home in Lower Bengal, and thrives well in 
Madras, the prkcis of the reports on its cultivation in Bombay, 
which is published in Vol. VII., N. S. of Jour. Agri. Hort. Soo. 
of India, Part II., page 68, et seq., is not altogether of a favorable 
tenor, and i t  has yet to be shown that the climate of Upper India 
will suit it. 

D. P. 

COMPOUNDING FOREST OFFENCES. 

THEBE has recently been a good deal of correspondence in your 
colnmns concerning compounding forest offences, and much-if I 
may be allowed to express an opinion-unnecessary objection taken 
to the practice. As a matter of fact, any Forest oficer in charge of 
a Division, in which much produce is removed by purchasers, will 
agree with me in feeling that, without the section of the Act in 

It is certainly tme that aome of the salts will be absorbed by the mob, m d  equal- 
17 tme that more ealtr! will be absorbed by a rapidly growing species like Pitboolo- 
biam &man than by more slowly growing species. But a wholeaale absorption is  
not to be looked for, and all prediction shonld be sospended till exact analyses of the 
mil before and after cultivation are available. 



question, the control of our forests would either be impossible, or, 
wonld cost such a fortune in establishment as to do away with any 
ohance of a surplus revenue. 

A little reading of the Forest Act, despite its somewhat ambig- 
now clauses, will soon put a Divieional officer into the way of 
settling petty cases without reference to a Magistrate, and of so 
reoording enquiry as to secure a conviction when the offender 
refuses to compound and it is necessary to take the case into 
court. 

The method followed by me is this. The original reporter of a 
forest offence is generally the guard in charge of a beat. H e  
reports the matter to hie Ranger on a printed abstract, sending 
one copy to the Magistrate of the circle (see further on for expla- 
nation of this action). I n  this abstract he gives the names and 
addresses of the offender and witnasses, nature of offence, kc. The 
Ranger then enquires into the offence, recording the witnesses' 
statements as well as that of the accused. Each statement is signed 
by the witness or offender, and if the latter chooses to give in a 
written admission of hie offence, thb is attested by two respectable 
witnesses, in whose presenoe the offender admitted his offence, and 
where the parties are =able to write, their marks are atteoted. 

This report is sent to the Divisional officer who, going over the 
record, 6.xea the compensation he will accept, and returns the re- 
cord through the Magistrate to whom the duplicate report wm 
originally made, to the Ranger, who proceeds to demand the com- 
pensation. 

This procedure does away as far as possible with any opportunity 
for extortion, for the enquiry must take place before two or more 
respectable persons not connected with the Department. A Divi- 
sional officer of any experience can almost always tell whether a 
p s e  is an honest one or not, and a rigid adherence to the require- 
ment from one's subordinates of clear and independent evidence 
to the offence will save the Divisional officer from giving improper 
orders. I have settled, literally, thormnds of cases on this method, 
and have had to prosecute but a fractional percentage, while the 
refusals to compound, appeala against enquiries, h., have been 
v e y  few. Indeed my whole endeavour is, in these matters, to 
have the record so complete as to render any appeal to the Deputy 
Commissioner, as head of the Executive, or any objection on the 
part of the offender, of no avail. Another result of a little care 
in preparing the record is, that the proportion of convictions in 
those cases which are taken before a Magistrate is very high. 
This success is only obtained by the Divisional officer unmercifully 
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throwing out reports from his men, which are not completely sup- 
ported by evidence. 

With regard to the sending a copy of report of offence to the 
Magistrate, the question was raised by the then Commissioner of 
Inhbnlpore some years ago. He pointed out t.hat by Section 52 
of the Forest Act every seizure must be reported to a Magistrate, 
but that, for the Magistrate to interfere in every case under Sec- 
tion 53, wonld be to render Section 67 of no use. H e  therefore 
directed that, a report should be made to the Magistrate (in our 
Provinces the Tahsildar), and the Magistrate would hold back any 
fnrther action till the Divisional Forest oficer had decided to 
demand compensation. By the Magistrate being made the means 
of communication with the Ranger, he is kept informed of the 
Divisional officer's action. The procedure meets the requirements 
of the Act, and at the same time, does not cause any unnecessary 
delay. 

I n  your April Number, you say that the Divisional o5cer in the 
North-West Provinces himself enquires into every forest offence, 
but in the Central Provinces this would be impossible. I n  the 
first place, the Divisions are of such enormous size, and secondly, 
the forests are, as a rule, much intermixed with malguzari forest, 
which is the cause of the great number of petty offences, to enquire 
into which wonld take up the Divisional officer's time completely 
to the exclusion of every other kind of work. I fancy the forests 
in the North-West Provinces are more compact, for the Central 
Provinces Divisional officer would indeed rejoice in a state of things 
in which he had no more than a radins of 20 miles to go to reach 
the limita of his charge. 

GOBARE. 

COMPOUNDING FOREST OFFENCES. 

AN explanation on the size of forest divisions and charges would 
probably have saved a good deal of correspondence that has lately 
taken place on the subject of " Compounding Forest Offences." 
The Editor in the April Number states that a radius of 20 miles 
from head-quarters is the usual sire of a division "up-country," 
whereas in other parts of India, a distance of 60 to 70 miles north 
and aonth of headquarters ia not an uncommon case, i.e., one 
hae to march a direct distance of over 120 miles to get a t  the 
limita of the forests in his charge. I f  L L  Ghati" had to travel 
over a division of these dimensions, he would find that the settling 

4 L 



of forest oases in c o u r t o f  course I mean as a rule trivial cas& 
--a great waste and delay of time, not to mention the injury thak 
might take place in forests that would be left unguarded pending 
the settlement of snch cases in court. 

Also there is another important point that should be kept in 
view when arguing this question, namely, the status of the forests. 
What heavy offences--excepting grazing-could take place in snch 
waste land areas, e.g., in Bedr, aa described by " E. P. D." in 
this April Number of the lL  Forester ;" the thefts would chiefly be 
of grass, fuel, and fencing material. 

13th March, 1888: A. J. C. 
- - 

DEHRA DUN FISHING ASSOCIATION. 
Tan following ie the text of the Memorial mently enbmitted to Ule 
Local Government :- 

We the undersigned members of the Committee of Nnnagement, 
Dehra Dhn Fishing Association, respectfully beg to invite the 
attention of His Honor the Lieutenant Governor and Chief Com- 
missioner, to the necessity which exists for the preservation of 
Fish in the rivers and streams of these Provinces. 

The initiative in this matter has been taken by the North Pun- 
jab Fishing Club, and a memorial was forwarded by them to the 
f unjab Government in June of last year. A copy of this memorial, 
together with the replies received, is herewith attached for in- 
formation. 

The points which the Dehm Dbn Fishing Association humbly 
desire to bring to the notice of Government are- 

EFr8tly.-That great local and general interest is taken in the 
preservation of fish, as evidenced by the fact that the Bseociation, 
althongh formed only in June last, already numbers over 75 
members residing in Northern India generally. The formation of 
the Association was brought to the notice of the late Lieutenant 
Governor, Sir Alfred Lyall, and a favorable reply was received 
from his Private Secretary ; a copy of this is attached. 

Secondly.-Within the last ten years fish have markedly de- 
creased in both the large and small streams of these Pmvincea. 

TlriP.dly.-That legislation is absolntely necessary, because tben 
21 at present no check whatever on the destruction of fish by means 
which in other countries are comidered illegal m d  illegitimate. 
Netting is carried on night and day. Streams are turned snd 
dammed with the inevitable result that not even can the small Fry 



eacap. The direct and indirect loss to the peopb a t  large in the 
matter of fish food is thus simply incalcnlable. 

FowtMy.-That where the streams are not interfered with ex- 
cept as regards rod fishing, e.g., where they traverse Government 
forests, they are plentifully stocked with fish of all sizes. Thk 
fad is patent even to a casual observer. 

We earnestly hope that His Honor the Lieutenant Governor 
will be p l e d  to bring the above-mentioned facts to notice of the 
the Government of India, and in case it shonld be deemed advisable 
to pess a Fbhe ry Act, we humbly beg to oEer the following sng- 
geetiom with regard to these Provinces :- 

1. That a close seaeon for netting, ~it., from the 15th June to 
the 15th October in each year, should be established. 

2. That the nee of nets, the meshes of which are 1- than two 
inches square, should be prohibited. 

8. That no single part of a river, or stream, should be netted 
more than once in the twenty-four hours. 

4. That the use of two series of nets one behind the other in 
immediate succession should be prohibited. 

5. That damming, or turning aside a stream, for the purpose 
of catching fish should be prohibited. 

6. That no explosives of any kind whatsoever, nor any poison 
should be allowed. 

7. That no netting whatever at any time or season should be 
permitted in the larger streams, such as the Ganges and Jnmna, 
within a distance extending from one quarter of a mile above the 
highest mouth to one mile below the lowest mouth of " spawning " 
tribntaries. 

8. Tbat Fish-ladders on Colonel Macdonald's (?) Plan (a model 
of this has been sent for by a member of the Association who has 
seen i t  in me and can vouch for its efficiency) should be introduced 
into the "bunds" of the larger rivers wherever necessary, e. g., 
in the headworks of the Gtanges and Jnmna Canals. The existing 
Fiah-iaddera of Maiapur and Narora only allow small fish up to two 
pounds weight to p. 

9. That rod-hhing be permitted in all streams and at all 
seasons. 

Captain A. W. Hearsey, who attended the Delhi Conference as 
our representative, reports that he was permitted to join in the 
discuseion on various matters through the courtesy of the Pre- 
sident, Sir E. Buok, and that it was considered necessary to legis- 
iate at oweon the following points :- 



1, Dynamite ; 2, Poisoning ; 3, Fixed Engines ; and with re- 
gard to certain points, viz., 1, Weirs ; 2, Bunds ; 3, Fiah-laddere ; 
4, Stock pools in riven, and 5, Canal reservoirs, it was thought 
better to obtain more ample information before legislating on theae 
matters. 

Captain Hearsey made some suggestions regarding Canal reser- 
voirs, which were favourably considered by the President and by 
Mr. Thomas, and he hopes that at no distant date Canal reservoirs 
will be established in the Ddn and elsewhere, which would have 
the effect of preventing tho destruction of fish when the canals are 
allowed to run dry for repairs. Captain Hearsey's report, of 
which the above is a short summary, is available for any member 
who may desire to see it. 

Mr. H, 5. Thomas, Madras Civil Service, has been pleased to 
accept the Honorary Membership of the Association. 

(Sd.) A. SMYTHIZS, 
DEHRA DUN, H m a y  Secretary, 

24th March, 1888. Dehra Dzin Fbhing A s 8 ~ .  

ADMLSSION OF NATIVES INTO THE CLASS O F  SUB- 
ASSISTANT CONSERVATORS. 

WILL you, or any of yonr numerous readers, kindly inform me, 
through the columns of yonr valuable Journal, whether Natives who 
are not in the Forest Service can be admitted into the class of 
sub-Assistant Conservators, provided they comply with all the 
conditions as laid down in para. 38 of the Forest Department 
Code now in force? A friend of mine, wlio received a regular 
training at the Central Forest School at Dehra Ddn, and is an 
executive officer of long standing in the Department, and moreover 
fulfils all the conditions required from those of an outsider, recently 
brought this para. to the notice of his immediate officer, and asked 
him to send up his name for promotion to the class of Sub-Assistr 
ant Conservators, but to his great disappointment he was told that 
the said para. was intended only for the Europeans ; which means, 
in other words, that Natives, whatever their qualifications may be, 
can never expect to become Sub-Assistants, but by a long and 
tedious process of beginning their career in this Department as 
Foresters and Forest apprentices. 

I have ventured to submit these remarks to you in the hope of 
obtaining your fair and impartial opinion on this really very 
important subject, as well as of other just and generous Forest 



offiwrs who really feel and take an active and deep interest ill 
the welfare of Natives. 

Nots.-Om cormnpondsat may rssllre U w l f  that deaening men of dl rrecs in 
lndh am eligible for promotion to the grade of Sub-Anaistmt Conmator. A m. 
fezace to the 1- Cldf i ed  Lists of Foreet O5lcem gives the following :- 

AsMm, .. . . 
N.-W. Rovincss a d  Ondh, 
Punjab, .. . . 
Central P r o v i n m  . . 

Total, 

.. 1 Native oat of 7 appointments. 

. . a  I ,  ,. 

.* 8 1 1  1, 4 9, 

* . a  8 ,, 
0 -  5 PI 11 6 ,, 
0 -  8 1 s  8 n 
9. 2 , I  ,I 6 I ,  

* *  8 s, 8, 10 ,t 

- 0  7 , , 8 1 8  9, - - 
28 64 - - CED.1 

HEIGHT MEASURER. 

I EEE Weisse's height measure figured on page 169 of the " For- 
eater" for April, and as I have used for some years a somewhat 
simpler Eorm, I enclose description of it and sketch. 

A is B small bamboo tube with the upper side cut away, and 
attached by two small pins to another smaller one C at the joint 
B, so that the tube C can fold down into tube A. D is a non- 
elastic string knotted outside, as per sketch, and when open these 
tubes are at  an angle of 45". To measure a tree, peg the ring of a 
measuring tape in the stem at  3 or 4 feet up, and holding the tape 
and measurer in left hand, or with both, step slowly back holding 
A level, and when, looking through both tubea, the npper one is in 



line with place to be measured, the tape then .measures the exact 
height to that point. 

S. E. PE~L. 

ON the 30th of April abont 5 P.M. a thunderstorm passed along the 
Siwalik hills, and in its course a flash of lightning struck a young 
green seil tree of some 18 inches girth, on one of the numerous 
summits of the range abont 2 miles to the north of the Beribara 
rest-house in the SaMranpur district. 

This tree was at once in a blaze, and one of its branches falling 
on to the grass beneath, at this time of year as dry as tinder, set 
i t  on fire, which waa at once oarried by the wind into the surround- * 
ing jungle. I n  spite of the storm of rain the fire burnt over 
some 800 acres before it was finally extinguished. 

There are abont 12 feet of the trunk of the tree still standing, 
all charred and burnt, the fallen branch has been sent into the 
headquarters of the Division at Dehra DSn. 

L. H. 

I AM credibly informed that a distinguished traveller observed in 
Southern Bengal a magnificent creeper or climber, I forget which, 
which he pronounces to be the mango in a form never obeerved 
by Anglo-Indians. Could this curious fact, if fact it be, have 
escaped our observation and only revealed itself to the trained 
powers of a scientific traveller, or could it have been a cucumber ; 
which our eminent observer mistook for a mango ? 

The same authority tells the English farmer, that the increase 
in the export of wheat from India must soon cease, that in propor- 
tion as wheat culture in India extends, the pulse crops must be 
driven out of the fields, which are required for the more valuable 
grain crop, and that the natives, having no pulses to fall back 
upon, will soon be obliged to consume their own wheat. I believe 
we Anglo-lndians always were of opinion that few, if any, of the 
pulse crops occupied the flelds at the time when wheat was 
grown. 

I am startled, but perhapa some of your numerous readera are 
more confident aa regards facts, and will kindly put me straight. I 
must, however, warn them before they are rash enough to con- 
tradict the traveller, that he is an eminent Professor on the eve of 
publishing for the information of the British public a book on the 
Agriculture and Forestry of India, and I only 

A FOBESTEB. 



THE JOURNAL O F  THE AGRICULTURAL AND H O R  
TICULTURAL SOCIETP OF INDIA, VOL. VIII., . 

PART II., NEW SERIES. 

THIS pamphlet contains, first, an interesting paper on E y t h r o q h  
Coca grown in India, by C. J. H. Warden, Y.D., F.R.O.S. This 
plant flourishes in Ceylon, btlt has hitherto been cultivated too 
mnch in the shade to prodnoe strong plants or mnch seed. 

A closely allied species E. monogynum is common in the hot dry 
distrida of Ceylon, and the leaves have been largely used by the 
poor of Southern India, in times of famine, though it is not known 
whether they contain cocaine. 

The Agri-Horticnltnral Society distributed seedlings of E. Coca 
in 1885-86 to Assam, the Duars, Darjeeling and Cachar, and 
Dr. Warden has analysed leaves sent from various places in these 
districts, and has explained in detail all his experiments to obtain 
marketable cocaine from them. The best results are from the 
Arcuttipur Tea Company's Gardens, Cachar-1.671 per cent. of 
alkaloid being obtained from anhydrous leaves of 19 month's seed- 
lings grown in vacancies in a tea clearance, on sandy loam manured 
with old cowdung and root top dressings. Here, the altitude is 
120 feet above sea level, and the rainfall (average of six years) 129 
inches. 

The alkaloid prepared by Dr. Warden has been used in the 
Medical College, Calcutta, in 13 cases of cataract, and is reported 
to be a perfed anmsthetic. The percentage of alkaloid contained in 
the Indian drug exceeds considerably the amount hitherto p u b  
lished as obtained elsewhere, and the fact that it does not epontane- 
onsly form crystallizable salta is not considered a disadvantage, as 
the salts are as a rule used in solution. 

Dr. Warden does not, however, advocate extensive odtivation d 
coca in India, as the quantity produced in South America is enor- 
mous, and the price has declined since 1884-85 from 2s. 6d. to ed. 
per grain in 1887. It is also probable that it may be prepared 
artificially by synthesis, on a large scale. 

The next paper is On the work of the U. 8. Entomologioal 
Commiseion, by E. C. Cotes, 1st Assistant to the Superintendent, 



Indian Museum, Calcutta, who has just published a most valuable 
paper on the wheat and rice weevil. This Commission has issued 
their first Annual Report for 1887, and their enquiries into the 
natural history of destructive insects and the most promising 
methods of combating their ravages are particularly interesting, aa 
showing how a large amount of loss may be avoided in India. I t  
is stated that kerosine oil emulsified with soep or milk, to enable i t  
to be diluted in water, and the flowers of Pyrethrum cineraw* 
liurn, or burach, ground to powder and diluted, are among the best 
insecticides, and so are Paris green and London purple, two com- 
pounds of arsenic, which are used largely diluted. 

Mr. Cotes anticipates that whole districts in India may be saved 
from the most destructive pests by watohfulnese and the judicious 
administration of poison a t  the right moment, on a few square 
yards. 

H e  states that the expense of spraying infected plants, such as 
tea bushes infected with red-spider, need not be prohibitive, as 1 
dollar 83 cents sufficed to sprinkle effectively half an acre of cotton 
planta affected with the cotton worm,.in America. 

Mr. Cotes gives a sketch of the prominent insect pests of North 
America, with the means adopted to check their ravages, among 
these are, the Rocky mountain locust, the canker worm, the Hessian 
fly, the cotton worm, bark lice attacking the orange tree, the 
white pine weevil, the Colorado beetle, &c., kc. 

Paper No. 111. consists of correspondence relating to the  im- 
provement of Cattle and Horses and produotion of Wool in 
Bewal, including a valuable report on Bengal wools by Mr. Orrah. 
The latter states that 30,000,000 sheep yield on an average 
111,000,000 lbs. of wool containing 5,000,000 lbs. of sulphur, all 
of which must come from the soil. Mr. Orrah considers it rea- 
sonable to expect that the prolonged growth of wool on unmannred 
land should result in the extermination of grasses containing much 
sulphur, and therefore recommends dressing of such lands with 
gypsum. 

I t  has, however, first to be shown that the sulphur is an essential 
element for good wool, and does not result from the excretion of 
a material not required by the sheep in its internal economy, as in 
the case of silica or soda, frequently found in plant., but which 
they can dispense with, without the slightest effect on their well- 

, being. 
Paper No. 1V. is a atudy on the  mango Weevil, by W. J. 

Simmons, the Honorary Secretary of the Microscopid Soaiety of 
Calcutta. 



The minute structure of this pest is carefully described, and the 
writer considers i t  probable that the imago of Cyptorhyncua man- 
gifem, the curculion beetle in question, protects itself from July 
to April, during the drenching monsoon and the cold season, in 
crevices in the bark, but this requires observation, and aftar ita 
habits have been accurately ascertained, we shall be in a position to 
wage war on the insect with every prospect of success. 

The Beugal m4lis believe that the weevils come from the air, 
but in Tayler's " Thirty-eight years in India," it is stated that an 
unusually sacred and malicious fakir being offended with Mymen- 
singh, (where and in Assam, weeviled mangos are most common,) 
cursed the mangos of the district, and they have remained cursed 
ever since. 

Paper No. V. is a note on Lokso, the Chinese green dye 
yielded by various species of Rhamnus, by D. Prain, Y.A. 

The Chinese species are R. davu&, tin.tol.ius and a doubtful 
apecies growing at 6,500 feet in South China. 

Mr. Prain thinks i t  would be interesting to ascertain whether 
any of the indigenous species would yield similar dyes. These are 
in the N.-W. Himalayas R. purpureus, tripuestrus, airgatus, F- 
cud, proeumbens, and i t  would be interesting to experiment on them 
leaves, the process being- 
' ( )  Chop up tlre leaves and boil them thoroughly. 

( 2 ) .  Leave the residuum undisturbed for three daya, and then 
put it into large earthen-ware vessels. 

(3). Take up colouring mutter by immereion of cotton cloth po 
pared with lime. 

(4). After five or & immersions, the c o b  is washed from the 
cotton and again boiled. 

"(5). Lastly it is taken up on cotton yarn, and sprinkled on thin 
paper, and thoroughly dried." 

The last paper of this highly valuable Number of the Society's 
Proceedings is the 100th Annual Report of the Royal B o ~ ~  
Garden of Calcutta, for 1886-87, by Surgeon Major G. King, 
Y.B., LL.D., kc., giving a comprehensive history of the garden. 
This has been already noticed in our pages. 

T H E  QUARTERLY JOURNAL O F  VETERINARY 
SCIENCE I N  INDIA. 

No. 23, A p i l  1888, Vol. VI. 
THIE Number contains an editorial on Horse-Breeding operations 
in India, in which the encouragement of local breeds of horses, such 

2 Y 
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a s  those of Katisrwar, Kohlapur and Hysore, and the Hyderabad 
oountry breds, in which the Arab strain is well marked, is strongly 
urged on Government. It is represented that with war in the N.- 
E. Frontier, it would be d%cult to ensure the escape of Anstra- 
lian consignments from Russian cruisers, while in a later and very 
interesting paper by the late Colonel Valentine Baker on tho 
Turkoman horses, it is shown that Russia has a n  unfailing supply 
of hardy remounts to depend on. There is a vivid description of a 
Turkoman raid by Ferrier quoted by Colonel Baker, a part of which 
is worth quoting. 

'' Ferrier thus deaoribee a raid. When the Chief thinks he has aseem- 
bled a eutlicient number of men to insure the numesa of the expedition, 
he names that day month as the day of departure, this time being re- 
quired for each man to get his horse into that high state of condition with- 
out which he could not support the extraordinary fatigue and hardship 
he b e  to undergo. During this month the forage for a home for twenty- 
four hours consists of 6 Ibs. of hay, or clover-hay and about 3 lbe. of 
barley, or one-half the ordinary quantity of corn. This reduces the 
animal considerably in flesh, which is the object in view, the first step in 
hie training. Hie pnce improves under it, md he is thne prepared for 
the strengthening and somewhat singular food which he in subsequently 
to have. The horse is then put to his full speed for half-an-hour every 
day, and is not fed for some considerable time after he comes in. Very 
little water is given him, and if he is eager to drink, it is a sign that he 
ought to fast a little longer, but this training never exceeds a month. 
The thirty days having elapsed, the Turkomaus take the field, each of 
them with two horses ; the one the charger which has been trained in 
the manner described, the other a yaboo, or inferior animal used for 
burden which the Turkoman mounts on leaving his L'aod" (encamp- 
ment) and which curmes him to the Persian territory. This follows him 
without saddle or briddle and never strays from the party, for both have 

- been accustomed to follow their master like dogs from the time they 
were foals. The first day's march seldom exceeds three parasang8 (1st 
miles), the second fonr, the third five, and the fourth six. When they 
arrive at  this point the Tnrkomane change the forage of the charger, and 
substitute 4) Ibe. of barley flour, 2 lhs. of maim flour, 2 Iba. of raw 
cheep's tail fat, ohopped very fine, all well mixed and kneaded together. 
This is one day's rations without either straw or hay. The horsee are 
very fond of this food, which is given them in balls and puts them in 
tip-top condition, and h r  having been fed in t h i  manner for fonr days 
they are capable of supporting the longest forced marches. Then, and 
not till then, their masters mount them, and prepare for the work of 
pillage." 



INDIBN FIBRES SUITABLE FOR TEXTILE PURPOSES. 

THE following report of a Conference held in the Commercial 
Room of the Imperial Indian Conrt of the Colonial and Indian 
Exhibition, 16th Jnne, 1886, on Indian fibres suitable for textile 
purposes is published for general information :- 

Report of a Conference held in the Commercial Room of the Im- 
perial Indian Court of the Colonial and Indian Exhibition, 16th 
Jnne, 1886. 

Present : 
Sir E. C. BUCK, LL.D. Mr. T. CHRISTIE. 
Dr. G. WATT, C.I.E. Mr. E. CROSS, of Messrs. Cross 
Dr. FORBES WATSON. and Bevan. 
Mr. F. B. C~OODYEAB. Mr. COLLYER. 
Mr. E. JOYNSON. Mr. ROUTLEDQE. 
The following fibres suitable for textile purposes, amongst many 

others, were placed by Mr. T. N. Mnkharji on the tables and were 
examined ; those marked with * being specially commented on :- 

*Abroma augnsta. Hardwickia binata. 
Abutilon aaiaticnm. Hibiscus cannabinus. 
Agave amerioana. ,, escdentns. 
Anona reticnlata. ,, macrophylla. 

*Banhinia Vahlii. ,, tiliaceus. 
Bahmeria malabarica. ,, vitifolins. 

*BQhmeria nivea. Kydia calycina. 
Bronesonetia papyrifera. Laportea crennlab. 

*Cdotropis gigantea. *Maoutia Puya. 
Crotalaria juncea. *Pavonia odorata. 
Daphne papyracea. *Sida rhombifolia. 
Fourcroya gigantea. Urena lobata. 
Gerardinia heterophylla. *Villebrnnea appendicnlata. 

I t  was generally acknowledged that the collection was a valuable 
one, and that some of the fibres were likely to become commercilil- 
ly useful. It was strongly urged, however, by the commercial 
men present that before any real opinion could be given on the 
merits of any one fibre, it wae necessary that the whole series 
should be examined by a scientific expert, and their qualities from 
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a chemical point of view thoroughly determined. Further, that 
information as to the quantity of each obtainable, the probable price, 
and the channels through which the fibres could be obtained in 
bulk shonld be furnished. 

The general opinion seemed to be that research shonld be main- 
tained, and some system established by which samples might be 
furnished to merchants in Europe, together with the information 
necessary for commercial purposes ; that sample rooms should be 
established in London. 

Sir E. C. Buck believed that the Government would be prepared 
to furnish any samples that might be required for the purpose 
of chemical examination, and procure most of the information like- 
ly to be called for. H e  oould not undertake to say that fnnda 
would be forthcoming for scientific examination. 

Mr. Cross (of Messrs. Cross and Bevan), with Mr. Joynson, 
then made a liberal offer to make scientific and practical experi- 
ments on the whole series of fibres in the lndian Conrta, and pr+ 
mised to send an official letter the following day to that effect. 
Mr. Cross's exceptional capabilities as a chemical investigator are 
well known. All that these two gentlemen asked for was that the 
results of their investigations might be published by the Govern- 
ment of India, and that samples in reasonable bulk shonld be s u p  
plied, accompanied with any information which might be obtained 
as to the available quantity and probable price. 

The fibres on the table were then examined in detail. Dr. Watt 
drew special attention to the fibre of Sida rhmnbijolia, and explain- 
ed that the plant was one of the commonest roadside bushes in 
India, but in his opinion, if cultivated, was capable of great im- 
provement. Instead of yielding a fibre only 3 or 4 feet long, such 
as the samples exhibited, i t  might be made to afford a fibre a8 
much as 8 or 10 feet long. This fibre was much admired by the 
gentlemen present. I ts  white silvery colour was regarded as of 
importance in rendering it suitable for purposes to which jute 
wuld not be applied. I n  texture i t  is soft, and in point of strength 
and durability superior to jute, while the ultimate fibre is much 
finer, makjng it suitable for many purposes for which linen is em- 
ployed. 

Attention was next drawn to the fibre Aimmu acgudta. Dr. 
Roxburgh's description of the fibre, published 50 years ago, was 
read, in which its superiority over jute ie discussed. The plant ia 
a perennial, and yields three crops of fibre a year. It is not, how- 
ever, cultivated at the present day, and Dr. Watt explained that 
this is in all probability due to the mprecedentedly rapid develop 



ment of the jute industry. The experts who examined this fibre, 
however, pronounced it as less valuable than Sida rhornbtfo2ia, on 
account of the hardness of the fibre and want of elasticity. 

The various species of rhea were next taken up and commented 
upon favonrably, but the opinion seemed to be that rhea might be 
regarded as in good hands and making all the progress that could 
be expected for the present. The samples shown, in the Glenrock 
Company's trophy, were viewed as fairly representative of the 
present position of the rhea industry. 

Strong white fibres from the stems of Cabtropis gigantea were 
carefully examined, but the difEculty in separating this fibre waa 
viewed as almost especially when fibres like S& and 
A b m  were available. The floss from the seed was incidentally 
looked at, although not intended for this Conference. Mr. Collyer 
expressed a strong opinion that the only obstacle in the develop 
ment of thia substance was the difEculty of procuring a constant 
~ U P P ~ Y .  

The various samples bf Hibiscus fibres were carefully looked at, 
Hibiscus candinue and Hibiscus esculentus were pronounced supe- 
rior to dunn hemp (Crotukzria juncea). Mr. Collyer, however, 
stated that he had a shipment of mnn hemp on its way to England, 
and would gladly take more if procurable, but in this as in most 
other cases of minor fibres the difficulty was regularity of supply. 
I t  was explained that the two species of Hibiscns alluded to are, 
however, so familiar to the Indian cultivators, that a demand would 
certainly create a supply, and i t  was suggested that if Mr. Collyer 
would only furnish particulars of price, quantitr required, &c., 
these would be communicated to the Provincial Departments of 
Agriculture, and doubtless a market might be created. 

Special inquiry was next made into bast fibres suitable as sub- 
stitutes for the Russian linden fibre which is used so extensively by 
gardeners. Dr. Watt placed before these gentlemen for this pur- 
pose ICydia calycina, and while this was approved as a strong clean 
fibre, i t  was objected to on account of cutting when tied hard. 
Others were then shown, such as Hurdwickia binata and BauAiniu 
Vd l i i .  Regarding the last-mentioned fibre Mr. Routledge said 
he had seen this fibre bleached and spun in the usual manner with 
admirable result, and expressed a strong opinion in favour of this 
common climber coming into European commerce. 

The various examples of American aloe fibre were next examin- 
ed, but the verdict seemed to be that India could not hope to 
compete with America. Mr. Christie alluded to an article which 
recently appeared in the " Times " regarding an Indian new fibre 
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which had been taken up by a manufacturer in consequence of an 
interview which he had had with Dr. Watt. The fibre in question 
was produced and examined, and Mr. Christie expreseed himself as 
satisfied that the report in qnestion was fully justified, but was a 
little annoyed on being told that for one week the name of this . 
fibre wonld not be divulged. I t  may here be explained that thb 
was in consequence of the manufacturer alluded to having special- 
ly asked that his application of this fibre should not be made 
public. Sir E. C. Buck agreed with Dr. Watt, that this conmasion 
might be granted, since it was hardly fair that a manufacturer who 
displayed enterprise in spending his money in order to ascertain 
the value of a product should not be protected until such time as 
wonld enable him to finish his experiments. This was explained to 
Mr. Christie, and the gentlemen present agreed that it waa quite 
right not to communicate one merchant's seoreta to another. The 
fibre in question was the fibro-vascular bundles from the interior 
of the stem of Cayota urene, a palm not uncommon in India. It 
has been somowhat eagerly adoptad by representatives of two 
branches of trade, one of the most important being its substitution 
for bristles in hair brushes, a use which if found generally practi- 
cable might lead to a very extensive demand ; the other as a sub- 
stitute for whalebone in the manufacture of corsets. This palm 
also yields the kintul fibre of Ceylon, but that fibre is derived from 
the leaf-sheath and not from the stem. 

Second Conference, 25th June, 1885. 

Present : 

Sir E. C. BUCK, LL.D. 
Dr. Q. WATT, C.I.E. 
Dr. FORBES WATSON. 
Mr. J. H. WILSON. 
Mr. E. L. GIBNN. 
Mr. T. ARCHER. 
Mr. R. BRUSHFIELD. 
Mr. Q. RICKETTS, C.B. 
Mr. C. BEADLE. 

Mr. T. WARDLE. 
Mr. ~ o u n ~ ~ a a .  
Mr. T. CHBISTY. 
Mr. C. C~oss .  
Colonel HOWARD. 
Mr. B R Y ~  DONKIN. 
Mr. G. WELLS. 
Mr. W. L. SCOTT. 

Among others the following fibres were placed on the tables :- 
Abroma auguets. Bauhinia Vahlii. 
Abutilon asiaticum. Bcehmeria nivea. 
Abutilon indicum. Calotropis gigantea. 
Agave americana. Calotropis procera. 
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Edgeworthia Gardneri. Maoutia Puya. 
Fourcroya gigantea. Sida carpenifolia. 
GFerardinia heterophylla. Sida cordifolia. 
Hibiscus cannabinus. Sida rhombifolia. 
Hibiscua escnlentw. Urena lobata. 
Laportea crenulata. Villebrnnea appendiculata. 
Marsdenia tenacissima. 
The object for convening this further Conference on the subject 

of textile fibres was to give .an opportunity to a second set of 
gentlemen to examine the large collection now on view. The same 
opinions were expressed as to the duty which should devolve upon 
Government, as have already been recorded in the Conference of 
the 16th. I t  is, therefore, unnecessary to repeat these, as also the 
varioua opinions given on the fibres shown, but since the date of 
the last Conference the fibre Bauhinia Vahlii has been carefully 
and independently investigated by two gentlemen, Mr. Wilson and 
Mr. Cross, both of whom have now pronounced a very high opin- 
ion regarding it, and some time previous to either of these gentle 
men Mr. Routledge gave a similar report. When bleached it is 
found to be of a brighi; silky and woolly character, highly adapt+ 
able for admixture with wool. The length of the fibre would seem 
to render it valuable and economical for many purposes for which 
cotton is at present employed. Numerous inquiries have been 
made respecting the area over which the plant which yields this 
fibre is to be found, and it seems very probable that at an early 
date a Company may be formed for the purpose of cultivating the 
plant. It was suggested that, perhaps, the best region for such an 
experiment would be in the plateau of Chota Nagpur, where all 
that would be necessary would be to plant the climber over a cer- 
tain area and clear the jungle sufficiently to allow of spontaneous 
propagation aa freely as possible. From experience in forest con- 
servancy it is believed that no amount of pruning, for the purpose 
of mannfactnring the fibre, would in any way interfere with the 
growth of the plant, since in its wild state it is a constant source of 
annoyance to the forester, who is said to find it most expensive to 
keep the creeper from injuring his young trees. A peculiar point 
in its favour is that while a climber, it does not twine round other 
plants, but attaches itself by means of tendrils, so that the shoots 
may be obtained many ~ a r d s  in length without being twistad, a 
fad which greatly facilitates the separation of the bark in long 
strips. I n  point of chemical features it stands amongst vegetable 
fibres almost by itself, since, unlike cotton, it may be bleached and 
dyed by the same processes as are applied to wool. I t  is therefore 
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eminently suitable for admixture with wool, but it loses in weight 
very considerably if treated with alkalies like cotton. 

Tha silver white fibre of Sida rhombifolia attracted very great 
attentiox1 at  this Conference as at  the former one, and a very strong 
opinion was pronounced in favour of its substitution for many of 
the finer purposes to which jate has been applied in recent years. 
The chemical experiments which have now been performed with i t  
fully justify the expectations held out at  the former Conference, and 
several gentlemen have urged the desirability of an experimental 
cultivation. The samples shown were only 3 or 4 feet long, while 
jute may often be found as mnch as 15 feet. It was thought that 
if under cultivation Sida could be made to approximate nearer to 
jnte in this respect a very great future would open out for i t  imme- 
diately. The fibre could be produced on the same field and by the 
same cultivators as jnte, and for the same or nearly the same price. 

A large number of the gentlemen present were interested in 
rhea, and a discussion took place as to whether the properties of 
the fibre, and the process of manipulation, could best be determin- 
ed by the chemical and scientific experiments, or by practical tests. 
Mr. Cross and others maintained that there was no process in chem- 
istry which, if desired, might not be reduced to practice, and no 
result in the laboratorg. which could not be obtained in the factory. 
I n  support of this he cited the immense improvement which had 
taken place in the sugar industry with the discovery of the chemi- 
cal process of preparing beet sugar. 

Mr. Minchin (of the Glenrock Company), on the other hand, 
maintained that it was hopeless to expect a final solution of the 
problem of rhea fibre from chemistry ; what. was wanted was a 
mechanical and practical process of dealing with it. 

Dr. Watt then showed the Puyn or wild rhea fibre of Assam, 
and also the Malabar species of rhea, and said that, in his opinion, 
i t  was far more important to ascertain the properties of the varioua 
species of rhea plants than to try to conquer the difficulties offered 
by that peculiar species known in the commerce as rhea or China 
grass. He pointed out that, in addition to rhea proper, there were 
perhaps 30 other species, all of which might popularly be called 
by the aame name, but not one of which had found ita way into 
Europe, or had been experimented with. H e  was of opinion that 
a species might be found which would not oppose the obstaolea 
which had given so mnch trouble in the China grass industry. 
For example, the fibres of Lapmtea crenulata and V&brunw 
appendiculata had not yet been carefully examined, while the for- 
mer more particularly seemed a hopeful fibre. 
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I Most of the gentlemen present todk away samples of Puya, and 
have since brought them back bleached, cleaned, and carded in 
such a way that it is impossible to tell them from the true rhea. 
The question has been raised, could Puya be more easily and more 
cheaply cultivated than the true rhea, i t  being equally as service- 
able. An interest has thus been awakened in the eubject of the 
investigation of the properties of the various rhea fibres, and a 
number of experts have strongly desired to be furnished with a 
detailed report of the properties of all the fibres which may be 
called rhea, or are allied to the rhea. 

A large assortment of cottons and silk cottons was carefully 
examined. Brown or Nanben cotton seemed to be a curiosity, and 
considerable interest was taken in the samples of it shown. The 
long kidney Garo cotton was regarded as interesting, but the cot- 
tons of the Central Provinces and of Western India were viewed 
as in ench a position commercially that it was not necessary to 

I comment upon them. Indian cotton was a distinct and important 

I 
article of trade, and required no assistance and no encouragement, 
as it was in the hands of large and influential merchants. The silk 
cottons, on the other hand, have still to be introduced to trade. 
Mr. Collyer explained that the difficulty he had experienced was in 
the matter of supply ; he could not get a regular quantity. 

For the pnrposes of upholstery, the kapok or the floss or hairs 
from the seeds of Eriodend~on anj+actuosum and from the floss of 
C d v e m t u r n  Goseypiurn were viewed as hopeful, the latter par- 
ticularly so, provided the supply could be uniform and large, and 
the article cheap. I t  was, however, the floss of Calotropi.9 gigantea 
which seemed to be of most interest ; and since the Conference a 
spinner from Lancashire (.we file No. 100, Serial No. 2) has put 
himself into communication with a Missionary in India, at  Dr. 
Watt's suggestion, in the hope of having the plant experimentally 
cultivated. The supply from the wild plant is too irregular to be 
depended npon, and hence i t  was thought that, if it could be cul- 
tivated on semi-waata lands at a moderate rate, by this process, a 
uniform supply could be maintained. Should this anticipation be 
realized, the fibre would be largely employed in place of cotton, 
and for new pnrposes. I t  is very light and difficult to be used, 
but i t  has been found possible to draw it mechanically into cotton 
yams. 

Mr. Collyer, a t  the close of the Conference, very kindly offered 
to examine all the fibres shown in the Exhibition, and to furnish 
the Government with his opinion of them as a broker, provided . 
snlall samples were sent to his place of business in the City. Sir 
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E. C. Buck considered this offer one that should not be neglected, 
and accordingly gave instructions for samples to be furnished to 
Mr. Collyer, in order that the Government might be favoured with 
his report. I t  is only necessary to add that, when obtained, the 
promised report will be duly submitted in continuation of his 
brief abstract of the discussions which took place at the Exhibition 
on the subject of fibres suitable for textile purposes. Mr. Crosa 
has also commenced a detailed examination of the fibres of India, 
both chemically and microscopically, and the highest expectations 
may be held out as to the good results of Mr. Cross's labours. H e  
has microscopically photographed the ultimata fibrils of all the fi- 
brous plants placed before him. If no other good results accrue from 
the Exhibition, it may confidently be stated that India will derive 
much benefit from the conferences and reports which have been or 
will shortly be published regarding her textile resources. 

Since the above Conferences a very remarkable interest has been 
displayed by commercial men all over the country. Inquiries have 
been almost daily addressed to the office of the Imperial Court, 
and it seems admitted on all hands that, without necessarily increas- 
ing the amount of manufactures, there is room for two or three 
fibres being added to those presently in use. The fibre of Sida 
rhombifolia bids fair to be one of the first to come into the market. 
It is now being experimented with by flax, cotton, and juts spin- 
ners. Messrs. G. Walker & Co., of Newtownards, Ireland, have 
received a large sanlple of the fibre, and are testing it upon flax 
machinery. Through Professor D. W. Thomson, of Dundee, it 
has been brought before the jute mannfacturers, and Mr. Kenric 
B. Murray has been good enough to prominently place it before 
the members of the London Chamber of Com~nerce who are spe- 
cially interested in textile fibres. 

Interest in the Xalu fibre, the fibre obtained from Bauhinia 
Irah2ii, by no rueans lags behind that of Sida, and samples of this 
fibre carded and spun in a most interesting way have been snbmit- 
ted for inspection. 

Mr. Cross has given much attention to the subject of Calotropiu 
fibre, having by chemical processes converted this fibre into a most 
perfect vegetable silk. 

A collection of the fibres of India has also been furnished to Mr. 
Collyer, and his report as a broker is expected to prove invaluable, 
being a natural accompanilnent to Mr. Cross's report on the chemi- 
olil and microscopic feature0 of these fibres. 



TEE F O R E ~ R Y  SCHOOL AT COOPER'S HILL.-The Forestry School 
a t  Cooper's Hill is intended in the first place for the education of a 
certain number annually of young ofticers for the Indian Forest 
Department. The arrangements are, nevertheless, of such a kind 
that private students are admitted to the forestry course, in as far 
as space is available, and on condition that they conform to the 
rdes. 

I t  is in many ways advantageous that the Forestry School is 
attached to the Royal Indian Engineering College at Cooper's Hill. 
Although the course for forest stndents is necessarily different 
from that designed for engineering students, there are several sub- 
jects to be studied in common, and consequently the prssent ar- 
rangements admit of the forest students obtaining their training in 
surveying, descriptive engineering,.and mathematics, for instance, 
in the excellent courses provided by the well-known Professors in 
the Engineering College. 

The Forestry School itself consists of a block of buildings attach- 
ed to the Royal Indian Engineering College, on the brow of Coop- 
er's Hill, near Shines, and looking north over Runnymede and 
the Valley of the Thames. I t  is within a convenient distance from 
London, the traveller arriving at Egham (the nearest station on 
the London and Bouth-Western Railway) in from forty-five to sixty 
minutes from ~ate ; loo .  Windsor Great Yark is within a mile of 
the beautiful and spacious grounds in which the College stands, 
and the fine trees of all kinds to be met with in the neighbourhood 
give to the situation much that is desirable for a centre for the 
teaching of forest botany, and several parts can be made use of 
to 8 certain extent for illustrating subjects in forestry proper. 

The building of the Forest School itself consists of large and 
small class-rooms, a museum, and the welldesigned and appointed 
botanical laboratory. I n  this block the stndents pursue their main 
studies-botany, forestry, and entomology. Their other studies- 
engineering, surveying, mathematics, geometrical and freehand 
drawing, physics, geology, and one or two other subject9 to be 
referred to presently-are pursued under the direction of the 
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various Professors in the class-rooms and laboratories of the Royal 
Indian Engineering College, to which the Forestry School is at- 
tached. 

The forest museum is a convenient, well-lighted room, rapidly 
filling with nseful collections of specimens illustrating the chief 
departments of forestry. Among the most valuable and conspicu- 
ous objects in this splendid collection may be mentioned the series 
of European and Indian timbers, which are so disposed that the 
student has ready access to them, while the Professors are able to 
refer to them in lecturing, and thus to make the teaching, in the 
best sense of the word, practical. Then there is a remarkably 
complete and interesting collection of implementv used in forestry, 
and there are models of timber-slides, apparatus for catching 
timber, and other forest works, also so disposed that every student 
can handle and examine them and learn their uses with facility. 
Another valuable feature in this musenln is the series of economic 
products of Indian plants. This is of course not complete, but the 
greatest credit is due to all concerned for bringing bgether for 
euch nseful purposes so many instructive specimens of fibres, seeds, 
barks, fruits, food-materials, kc., from the chief representative 
Indian plants ; and when it is remembered that the Forestry 
School is so young, in this country (it was started in September 
1885), it is the more praiseworthy that the authorities have made 
such good use of their opportunities and time. The collections 
must no donbt receive numerous additions as time passes, for it ia 
well known that a museum takes many years to bring within mea- 
surable distance of completeness, but the Cooper's Hill museum is 
already fairly filled, the nucleus of the collections having been de- 
rived from the late Indo-Colonial Exhibition, and from the Royal 
Gardens, Kew. I t  would require too much space to enumerate 
the remaining interesting features of these instructive sories of 
forest objects : specimens of timber showing the changes due to 
abnormal growths, the healing of wounds, the various injuries pro- 
duced by unsuitable environment or by the attacks of insects and 
other living organisms, and last, but by no means least, a unique 
collection showing the ravages of those fungi which injure timber- 
trees, collected by Prof. Robert Hartig, of Munich, and presented 
to the School, and a collection of the more injurious forest insects, 
presented by Herr Oberforstrath Judeich, of Tharand. There is 
also a emall herbarium, of a particularly interesting character, con- 
taining an excellent series of Conifers and other trees. 

The botanical laboratory has just been completed, and is, with- 
out donbt, one of the best designed small laboratories, for its pur- 



NOTPI, QUERIES AND EXZBACTB. 279 

pose, that we have seen. It consists of an oblong room running 
east and west, and lighted from the north and east by windows 
arranged conveniently for work with the microscope. There are 
also tables and apparatus for experimental demonstrations in vege- 
table physiology ; provision will exist for cultivating seedlings and 
plants at  constant temperatures, for measuring growth, and for 
exhibiting the influence of light, gravitation, &c., on the growth of 
plants ; and arrangements for showing the quantities of water 
given off from transpiring leaves, for developing plants in water- 
cultures, &c. The students are supplied with microscopes, re- 
agents, and accessories, and are tanght to familiarize themselves 
thoroughly with all modern appliances bearing practically on their 
studies. 

The above-mentioned block of buildings also includes one small 
and one larger lecture-room, which are provided with nwessary 
teaching appliances. The series of botanical diagrams especially 
are remarkably good, and in fact many of them are unique, being 
the private property of the Professor of Botany, and drawn and 
coloured bp himself. Another feature which must not be overlook- 
ed is the projected botanio garden. This will consist of a series of 
seed-beds, &c., illustrating the raising of forest trees, and of beds 
of plants chosen from the most important natural families, in 
order that the students may familiarize themselves on the spot 
with their chief characteristics. This botanic garden is now in 
procees of being laid out, and i t  will be ready for the use of stu- 
dents in a short time. 

The courses of stndies followed by the forest students are admi- 
rably adapted to the wants of practical men whose lives will be 
largely spent in the creating, planting, preserving, and using of for- 
est and other trees. Obviously, such a course must comprise several 
branches of teaching, the one thing common to all being that the 
bear upon the practical needs of the future forester. That th 1 
same training applies to a planter or estabmanager needs no re- 
mark, and portions of the course would be suited for others en- 
gaged in work in woodlands, and in the colonies, &c. The full 
course, as at  present set forth in the syllabus of studies, is as 

, follows :- 
The student begins work in September, and attends lectures r e  

gnlarly during two academical years. I n  engineering, he is taught 
the principles of road-making, and the building of forest bridges 
and other structures ; he is also instructed in the practice and 
theory of surveying under the care of the Professor of Surveying. 
I n  his first year he studies for two terms under the Instructor in 
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Geometrical Drawing, and in his second year receives lessons in 
the keeping of accounts. To these subjects may be added freehand 
drawing, and a modern language. In  addition to these more tech- 
nical subjects, the student attends certain short courses in mathe- 
matics and in applied mathematics, under the Professors of these 
sciences ; he also studies physics-in lectures, as well as in the 
laboratory-entomology, and geology. A short course on organic 
chemistry is now being commenced. 

The rest of his work consiste in the special training as a forester, 
and it may safely be stated that there is no other centre in the 
Empire where so thorough and excellently designed a curriculum 
for a forester or planter can be obtained. The two subjects of 
forestry and botany are under the care of separate Professors. 
Dr. Schlich lectures on forestry, dividing his subject as follows :- 
I n  the first year he deals with the various soils, climates, and the 
regulating effects of forests on these ; sylviculture, artificial and 
natural woods ; the tending, thinning, pruning, &c. ; the protec- 
tion of forests against man and other animals, and especially insects, 
and against injurioua plants, climatic influences, &c. During the 
second year the student is instructed in the utilization of forests ; 
the technical qualities of woods ; the felling, shaping, transporta- 
tion, &c., of timber ; the utilization of minor forest produce ; the 

of wood ; saw-mills ; charcoal, &c. He then passes 
to the study of working plans, and especially the arrangement 
of cuttings ; suneying and mapping forests ; measurement and 
determination of ages of trees and forests ; and the methods of 
regulating the yield of forests. The final course of lectures is 
on forest law. In addition to the  lecture^, the students also 
make occasional excursions, under the direction of Dr. Schlich ; 
the neighbonrhood of Windsor Forest facilitating this important 
object, and enabling the Professor of Forestry to make his teaching 
thoroughly practical. 

I n  botany, nnder the management of Prof. Marshall Ward, the 
students are instructed by means of lectures, and practical work 
in the laboratory and in the fields and woods of the neighbonr- 
hood. The course in botany is designed to train foresters, not 
technical botanists : its aim is throughout practical, and directed 
to teaching the students exact and thorough knowledge of the life- 
phenomena of the trees and plants which i t  will be their duty to 
rear, and take care of, and utilize in the future. ' Commencing 
with a short course of thoroughly practical instruction in the 
elementary biology of plants selected as illustrative types of the 
vegetable kingdom, the young student is taught the use of the 
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tnicroscope and how to apply it practically in examining the tissues 
of plants. He i then instructed in the organography and anatomy 
of plants, learning (not only in lectures, but also in the laboratory 
and in the field) what the organs of plants are, and what they do; 
so that roots, stems, leaves, buds, bulbs, tubers, tendrils, thorns, &c., 
become to him not mere abstractions, but objects on which his at- 
tention will be continually fixed as aotive parts of plants. The 
study of cells and their contents, of epidermis and stomata, of vas- 
cnlar bundles and other tissues-of wood, bark, cambium, and so 
forth-is carried on thoroughly, not only that the forester may 
know the principles by which to classify and recognize timbers and 
forest products, and learn their uses, but also that he may under- 
stand what these various parts of the plants do in nature : how 
heart-wood is formed, how the timber grows snd may be improved, 
how wounds may be healed over, how the roots take up substances 
from the soil, and how the plant makes use of them, and so forth. 
The student concludes his first year's stndy in botany (in the early 
summer) by familiarizing himself with the names and systematic 
position of the plants in the neighbouring fields and woods, especial 
attention being paid to the important trees and shrubs, and their 
relations to the forest flora of India. 

During his second year, the student is instructed in the physio- 
logy of plants-how they feed, respire, and chemically change sub- 
stances in their interior; how they grow, and are affected by 
light, gravitation, temperature, moisture, &c. ; how they are repro- 
duced, hybridized, and so on ; the effects of various agents in the 
production of wood, in influencing the fertility, and so forth. The 
course is completed by the study of the diseases of plants, and espe- 
cially of timbers, and how their effects may be minimized or healed. 

As special features of the greatest importance, it should be men- 
tioned that the senior students pay periodic visits to the magnifi- 
cent gardens, museums, and plant-houses a t  Kew, under the direc- 
tion of Prof. Marshall Ward, in order that their knowledge of the 
important economic plants and their products shall be real. They 
see the plants growing, learn to familiarize themselves with their 
peculiarities and habits and uses, and are thus not strangers to 
them when they land in India. Secondly, the yonng foresters are 
taken abroad, and taught what life in the forest really is. At the 
completion of their first year's studies, they accompany the Profes. 
sor of Forestry to Scotland, or to the New Forest, or to the Forest 
of Dean, as may decided for the year ; and at the end of their 
second year they are taken to the Continent for three or fonr 
months' practical work in Germany and France, to examine the 
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systems pursued in the large and more systematically managed 
forests of those countries, and thus to study the art of forestry in 
practice under conditions more resembling those met with in the 
huge and valuable forests of India. 

During the summer of 1887, for instance, the young officers 
who are now in India were taken to Bavaria, under the direction 
of Dr. Schlich, accompanied by Prof. Marshall Ward and Mr. 
Gamble. They visited the magnificent museum and laboratories of 
the Forestry School at  Munich, the Forest of Freising, the willow 
nurseries and plantations a t  Oberberghausen, the spruce foreats 
at  Hohenaschau, and the timber dep6t at Traunstein. They then 
proceeded to the Austrian foreats of the Salzkammergut ; and later 
to the Forest School and school forests at  Xancy, the cork oaks 
and pine forests in the Esterel, and the Pinus mapitima forests on 
the west coast of France, used for the preparation of turpentine as 
well as for timber. 

With this practical tour, the training of the young forester in 
Europe stops, and he departs for India to assume the new duties 
and large responsibilities of his life as a foregt officer nnder the 
Imperial Government.-Nature. 

THE FURTHER DEVELOPMENT OF THE TEAK TRADE.-Just as the 
exigencies of Good Friday had compelled us to complete our Jourc 
nal for last week two days earlier than usual, a piece of news came 
to us by telegram from the East, which appeared to us of great 
interest to the British commercial world at  large, and to the tim- 
ber and shipping trades of this country in particular. 

The intelligence we received was the report of a dinner which 
took place at Singapore on Tuesday, the 27th ultimo, at  which Gene- 
ral Sir Andrew Clarke, the guest of honour, informed his audience 
that the mission he had undertaken to Siam, in order to obtain a 
concession for the proposed railway from Bangkok nearly to the 
borders of Southern China, had been entirely successful, so that 
the line, which would go as far as Zimme, an important town near 
the northern frontier of Siam, will offer to the outside world of 
navigation the shortest available route to that part of the Chinese 
Empire which is now the least accessible to Europeans. . 

This portion of that vast empire is said to be ownpied by an 
industrious and thrifty people, who will be glad to exchange com- 
modities with us, and with whom there is every prospect of a large 
trade being opened. I n  Haell's A n n d  Cyclopcedicr for last year 
will be found a good account of the projected railways in our vast 



Eastern possessions, from Southern Burma, hcluding Moulmein, 
to Esmok, on the borders of China. 

Messrs. Colquhoun and Hallett, the eminent engineers, who have 
surveyed the county and got railways already at work there, have 
also published the result of their surveys in a well-arranged and 
carefully compiled book with cuts and maps describing the entire 
country which the route traverses, to which we shall take an early 
opportunity of again referring. 

These railways would run partly in British and partly through 
Siamese territory ; the Government of the latter kingdom had, 
therefore, to be propitiated before this scheme could be carried 
out, and the necessary pre-arrangements appear now to have been 
brought to a successful issue. 

I t  was one of the stipulations of the Siamese Government that 
a railway should be constructed from Moulmein to Raheng, in con- 
nection with the line from Bangkok to the northern border of Sia~n,  
and if that be agreed the British export trade to those regions will 
eventnally go chiefly through Monlmein, which will then be the 
great emporium for goods atld passengers from Europe to China 
and save the navigation of the Straits of Malacca and the long 
coast line of the Gulf of Siam at the back of them. 

The countries through which these railways will run are thus 
described :- 

" On the Chinese borders near the poifits touched by these rail- 
ways are a range of provinces with arl aggregate of 38,000,000 of 
people who have not a railway amongst them ; then there are the 
teeming millions of Burma and the rich country of Siam." 

This is such a new opening for a great future trade that it will 
be like the intertrading of another India, and all these populations 
and principalities appear to favour British adventure. The King 
of Siam (an absolute monarch, with decidedly progressive tenden- 
cies), whose son was educated at  Oxford, shows his appreciation of 
us by appointing British commanders to the sixteen steamships 
which constitute the Siamese navy. 

The subject was well treated in the "Morning Post" of the 29th 
ultimo, from which, with reference to the teak trade, we make the 
following extract :- 
" The central point would be Raheng, a city which, owing to 

many natural advantages, may be counted the most prosperous 
place, even under the present ?&me, in the whole kingdom. Its 
 itn nation marks i t  out for future expansion, and i t  is destined to 
become an important distributing centre for both raw produce and 
manufactured goods. Its timber trade alone would suffice to en- 

2 0 
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snre the success of a railway running up to the capital. Enormous 
quantities of ' teak' and ' sapan' are floated down the river, on 
which Raheng stands, every season. Unfortunately, the river 
can only be used for a short period every year, when there is suffi- 
cient volume of water in the bed to float the logs, so that i t  not 
unfrequently happens that the stores of wood lie by in creeks and 
shallows for weeks at a time, to the consequent loss of the dealers. 
Often whole rafts are destroyed by the fires which are only too 
common. All that is really wanted there is a means of transport 
such as could be depended upon a t  all seasons of the year to carry 
down the freights of wood, horns, skins, and beeswax gathered at  
Rabeng from the county around, to the markets of Bangkok, 
whence i t  could rapidly be distributed by the shippers ever ready 
to receive it. Such a means of transport can only be furnished by 
the railway now to be constructed, which will take to Northern 
Siam the cotton, calico, and Birmingham goods so largely in de- 
mand there." 

As the railway will run through territories abounding in teak 
forests, i t  is not improbable that the trade in that valuable timber 
will be at  least quadrupled at Bangkok shortly after the completion 
of the undertaking. 

Great trunk railways of 500 miles and upwards, however, are 
not constructed in a year; and if the wood is to be cheapened, 
which is all it requires to give it an important lead in every Euro- 
pean market, it will be a very gradual process which need not 
disturb any existing engagements. But the trade will not have 
to wait the completion of the entire railway, as the opening of 
every fresh station while the work is proceeding will bring a great 
increase of trade to Bangkok ; and as i t  is stated that teak and 
sapan would of themselves keep the railway going, we can judge 
of the great importance its timber trade is to the people of Siam. 
In  the meantime, the connection between Upper and Lower Bur- 
ma will still further add to the supplies of teak at  Rangoon, and 
British shipping as well as its various export trades cannot fail to 
receive a new impulse from these steam roads to new and far-off 
lands hitherto scaroely brought within the boundaries of our coni- 
mercial arrangements. 

While our timber trade with America is decreasing, there is 
every prospect of that with our vast Eastern possessions, and their 
contiguous territories, largely developing, and it only wants the 
wood to cheapen for the consumption of teak henceforward to be 
greatly on the increase. Already i t  is becoming a favourite with 
shipbuilders, coach-makers, cabinet and other trades, and will 
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easily supplant many other descriptions of timber directly the price 
comes nearer to those that are now used entirely on account of the 
difference in cost. 

Before concluding our remarks, a few words on Bangkok itself 
may not be out of place, especially now that it is likely to play 
such an important part in the future history of the teak trade as 
well as in British commerce generally. I t  is the capital oity as 
well as seaport of Siam, and has been, not inaptly, called tho 
Venice of the East, because i t  consists of houses built in the sea 
on piles 10 feet high to avoid inundations, and, like the " city of 
song " just mentioned, every house has its gondola or boat. I t  is 
situated on an island formed by the River Menan, and lies 40 miles 
south of the Siamese boundary line. Its population is, according 
to Whittaker, 255,000, but another authority puts it a t  400,000, 
which is probably the more correct. The country round about is 
very fruitful, and the interior is covered with vast forests, yielding 
teak, sapan, and other valuable woods; it is right through the 
centre of these that the projected railway will be constructed, not 
only further developing the trade with timber in the noighbour- 
hood, but putting it in direct connection with Moulmein and Ran- 
goon, and the timber from those districts lying between. 

The harbour has a sand bank or reef, consequently only shallow 
vessels can come to the quays, and all the timber and other corn- 
modities to big ships have to be loaded outside the bar. However, 
in those regions this is not of much consequence, labour being 
always abundant and cheap, but if i t  were found any hindrance as 
the trade of the port further developed, capital would soon be 
forthcoming to overcome any obstacles in the way of rapid trade. 

Bangkok stretches over a very extensive area and already is a 
large and busy town, and when put into direct and rapid commu- 
nication with other thrivisg centres by the new railway, promises 
to become an important entvepot for British commerce.-Timber 
Trades Journal. 

THE MOST EFFICIENT MEANS FOR PRESERVING WOOD.-A simple 
and cheap composition, easily applicable and thoroughly reliable 
as a preservative for wood, which during 11 years has stood the - 
severest tests, and also for a considerable time found application 
in transatlantic parts of the world, has by reason of its eminent 
properties everywhere met with undivided attantion, and may 
therefore now claim general recognition. 

This important invention, commercially known under the name 
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of Carbolineu~n Avenarius, is an antiseptic (disinfecting) oil for 
impregnating and coating wood, and protects by its preserving 
and disinfecting properties all kinds of wood from decay, fungus 
and rot, keeping off, a t  the same time, its numerous enemies, such 
as insects and vermin of all sorts. It surpasses, in efficacy, all 
other remedies used hitherto, such as paint, tar, &c., &c., no less 
than the various nostrums recommended against the formation of 
fungus, being cheaper and by far more reliable than any other 
substances. Carbolineum Avenarius stands pre-eminent not only as 
the great preserver of wood, but also of stone (nitrous exudations) 
for damp walls, for the conservation of ship tackle, and other pur- 
poses as may be seen from the various testimonials. The applica- 
tion of this antiseptic oil is most simple, and may be performed by 
anyone, either by means of an iron-bound brush or by dipping the 
wood into the fluid, and the impregnation will be all the more 
effective if the oil has been made warm previously. One of the 
characteristics and essential advantages of Carbolinenm Avenarius 
is its ready penetration into the wood, whilst all substances pre- 
viously employed only covered the surface, closed up the pores, 
and consequently accelerated the decay of the wood whenever the 
same was not sufficiently dry. Carbolineum Avenarius is neither 
liahle to inflammation, nor d m  it contain poisonous ingredients ; 
applied either on dry or on green wood, i t  will give the appearance 
of stained wood with transparent veins of a nut-brown hue. I t  
may be stored in the original barrels, or in any other suitable 
vessel for an indefinite time, if efficiently protected, without tho 
least risk of deterioration. One pound of Carbolineum Avenarius 
will cover a surface of about 3 square yards at less expense than 
any other material and at  only one-sixth of the cost of adequate 
coatings with oil paint which it far surpasses by the permanency 
of its aotion, whilst, even as compared with tar, i t  maintains its 
superiority, being less s t 8  and more capable of penetration than 
this latter, therefore more effective and economical at  the same 
time. 

The Directors of the Palatine Railways have given the following 
testimonials :--" Two boards cut from one and the same pieoe of 
pine and of which for the sake of experiment, one was painted 
with Carbolineum and the other left unpainted, were buried in the 
ground, and after a lapse of three years examined. The result 
was that the wood on which the Carbolineum had been applied 
showed no signs of decay, whilst the other was found to be in a 
rotting condition." The aeneral-Administration of the Indepen- 
dent C'oago State, Department of the Interior at  Brussels, reports 
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under date of December 4th, 1886, signed. Strnucli, us follows :- 
6L Carbolineum Avenarius keeps white-ants and other insects from 
piercing the wood for the purpose of depositing their eggs, and 
thus prevents its destruction. We also find that wood well in+ 
pregnated with this liquid is better able to withstand the influence 
of damp air. We therefore recommend the use of Carbolineum 
Avenarius for all Government buildings, especially for those parts 
of the houses which come in contact with the ground." The Basle 
Missionary Trading Company received from their factory at Man- 
galore the following report written in October 1886 :-" The trial 
we made with Carbolineum Avenarius has been a success inasmuch 
as a log of wood which we had brushed over, once only with this 
fluid, was found intact, after having remained buried in the ground 
from November 24th, 1885, to June 22nd, 1886, whilst of a simi- 
lar log buried from the middle of February to June 22nd, and not 

. treated with Carbolineum Avenarius, half its substance was found 
destroyed by the action of white-ants." 

Wherever tho Carbolineum Avenarius has been introduced, it 
gained universal approval within a very short time, and is now 
used on railways : waggons, cars, telegraph poles, sheds, fences, 
and other wooden etruotures ; shipbuilding yards and harbour 
structures : vessels ; boats, cordage and ships' tackle, locks, wooden 
bridges and all kinds of wainscoting ; building and mining trades : 
for all wooden parts above and below ground ; farmers' and garden- 
ers' implements, such as vans, carts, ploughs, water-casks, trunks, 
posts, piles, poles, &c., &c. The Carbolineum Avenarius is now in 
almost universal use, and has everywhere met with the most flak 
bring recognition by public bodies, and by the industrial and 
farming interest, as proved by numerous testimonials from Govern- 
ment and municipal authorities, railway directors and architects, 
many of such certificates being founded on ten years' trials which 
triumphantly exclude the last doubt in the mind of every impartial 
observer as to the sterling and unsurpassed properties of the Car- 
holineum Avenarius, which is now supplied from three factories in 
daily increasing quantities. All further enquiries to be addressed 
to Mr. Paul Lechler, Stuttgart (Germany).--Indian AgrlculturiPt. 

MAHOGANY EXPERIMENTS IN SOUTHERN INDIA.-The experimental 
cultivation of this importiant timber tree continues to receive 
particular attention in the Madras Presidency. From a report 
by Mr. J. S. Gamble, Conservator of Forests, Northern Circle, on 
experiments carried out last year within his jurindiction, we gather 
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that altogether 859 lhs. of seeds were received by him from mri- 
ous sources, which were distributed in the districts of Cfanjam, 
Kistna, Nellore, Cnddapah, and the Nilgiris, between the months 
of August 1885 and January 1887. In  addition to the above, 
1,200 plants in baskets were sent by the Ilirector of A$ricnltnre in 
October 1886, which were distributed between Cuddapah and 
Nellore. Full reports have been received from all districts except 
Ganjam. 

I n  the Kistna district, of the plants raised from seed, some 
1,50C were planted out at distances of 36' x 36' in the Weld plan- 
tation at Masulipatam, which covers an area of about 80 acres. 
The soil is described as sandy, containing a varying proportion of 
clay and slight traces of salt. The seedlings have thriven very 
well here, and now vary from 2 to 4 feet in height. I n  addition 
to the above, there are about 3,780 plants in pots in the nursery, 
which the Collector intends to plant out during tho present rainy 
season. Other species of trees (among them Terminalia A+na 
and Cedrela Toona) have also been planted ont with the mahog- 
any, and the two named are doing very well. This plantation may 
b considered one of the successful ones. 

I n  Nellore the results were not very satisfactory. Of 300 
plants raised from seed, 112 died, and the remainder were planted 
out in the jungle. These have not grown well, though they are 
described as still healthy and strong. Of the 700 plants sent in 
October 1886, 468 were alive in January 1887. Out of a second 
batch of 10 Ibs. of seed sent to the Collector in September 1886, 
only 562 plants were raised, of which 25 died. The reason why 
so few plants were raised from seed is, that it was sown in sand 
instead of in good soil, and also because the Collector thinks it 
was received too late in the season. 

The most satisfactory results were obtained on the. Nilgiris. 
No less than 13,300 plants were raised from two consignments of 
seeds in August and October 1885, and planted out in the Jnno 
and November following, at an average distance of 22' x 23'. There 
were only 63 casualties, the rest being in flourishing condition, 
especially those in the bed of the stream. The height of these 
seedlings varies from 18 inches to 44 feet, while that of those 
on higher ground varies from 12 to 18 inches. In  September 
1886 a further consignment of 10 lbs. of seed was received by the 
Collector of Nilgiris, which was sown at  once, and gave 5,000 plants, 
out of 11,145 seeds, the sixth day after sowing, the rwt of the seeds 
not having sprouted even. This goes to show that more than 50 
per cent. of tho seed was bad. No casualties have occurred among 
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these, and they are reported ns being from 5 to 6 inches in height, 
and healthy. The Collector notes that a moist locality appears 
to suit the plants better than dry places, and this hint might be 
utilized to advantage in further experiments. Mr. Gamble con- 
siders this plantation a decided success. I t  covers 100 acres, and 
a further note upon i t  is under preparation. We entirely concur 
with Mr. Gamble in the opinion expressed by him, that "the 
experimental cultivation of mahogany had better perhaps in the 
future be confind to Sriharikot and the lower forests of the Nilgiris. 
It is of no me to make small plantations in a case like this ; the 
only way to really prove that mahogany can be properly grown, 
and to produce some result commensurate with the expenditure, 
is the work on a sufficiently large area." 

I n  the Cuddapah district there are two plantations, and the dis- 
trict forest officer has submitted a somewhat full report upon them, 
which we have reproduced in e x t m o  elsewhere, as it contains some 
interesting features. - Taken as a whole, i t  must be admitted that the experimental 
cultivation of mahogany in Southern India has been attended with 
hopeful results. There is no reason why this tree, the wood of 
which is so much valued by cabinet makers, should not become 
naturalized in this country. If the trees now being raised can be 
induced to produce fertile seed, i t  ought not to be such a difficult 
matter to naturalize it. There are, if we recollect rightly, some 
raally fine specimen trees in the Royal Botanical Gardens, Seeb- 
pore. There is one tree in particular which struck us as one of the 
finest we have seen, it must be fully 80 feet high, with a girth of 
about 1 2  feet, approximately.-Indian Agriculturist. 

THE GROWTH OF RAIN D~o~s.-When several rain gauges are set 
up in the same locality, but at different heights, a curious fact usually 
presents itself. The quantity of rain that is falling on a given surface 
is ehown to diminish with the height. This, according to ordinary no- 
tions of the supply of rain from the clouds, appears very paradoxical. 
6ome meteorologists even question tile accuracy of the rain gauge 
record. Thus Professor Cleveland Abbe attributes the difference to the 
action of the stronger winds to which the rain gauge is exposed when 
set high up. These, he suggests, carry the drops to one side, so that 
the higher gauge catches less than the lower one. I do not see how 
that accounte for the obsered facts, but they are easily explained if we 
reflect a little on the ordinary physical conditions of rainfall. 1 say the 
'' ordinary " conditions, not the exceptional conditions. One of these 
ordiiay conditions is that the air through which the drops of rain fall is 



490 NOTES, QWERIES AND EXTRACTB. 

fully saturated or even rlupersaturated with aqueous vapour ; and another 
is that the temperature above is lower than that below, and therefore the 
drops of rain coming from above are cooler than the air through which 
they are falling. This being the case, each drop acts as a condenser to 
the vapour through which it is passing, and thns grows in size as it 
descends. This increase of the size of the drops has been well observed, 
and is not a t  all covered by Professor Abbe's explanation. The following 
is an experience of my own. I started on o " soft day" to ascend Ben 
Nevis. Rain wire falling at Fort William. A t  about half way up the 
monntain there was a mixture of rain and sleet, Gradually the propor- 
tion of snow flakes increased, and finally before reaching the summit, 
dry snow was falling. I have passed through the same series on other 
occasione. It would be the common experience of tourists, but for the 
fact that we rarely start to climb a monntain in wet weather. The 
characteristic " nimbus" or rain cloud is a cumulus or rounded cloud 
extending downwards in shapeless mass, cloud above, mist below. The 
whole cloud is supersaturated stratum of atmosphere in the condition of 
condensation and precipitation, the rounded upper surface indicating the 
upper boundary of this condition. Rain is produced throdghout this 
cumulo-stratus cloud a t  all elevations from ita woolly summit down to its 
base, which very commonly rest8 on the earth's sarface. There are oc- 
casions when rain drops diminish ad they fall. This must of necessity 
occur whenever the rain is formed above a dry stratum. I n  such case 
the falling drops must rapidly evaporate. The north side of the Romsdal 
(Norway) ie a magnificent wall of dark-colonred rock, ranging a t  the 
lower part of the valley from 2,000 to 3,000 feet in height. Over this 
ate poured a multitude of cascades, some of them mere threads of water. 
On a clear summer's day the contintlous sunshine warms the dark rock so 
effectively that some of these minor falls, after breaking as they all do 
into snow-like spray, vanish altogether by evaporation. I witnessed this 
on both of my visita to this valley on hot days of different summen.- 
W. MATTIEU WILLIAMB, in the '' Cfcntlman'u Magainc." 

WE read in " Nature " t ha t  t he  Government of Ceylon has sanc- 
tioned the opening of a Forest  School at Kandy, and we wish it 
every success. 
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THE FORESTS OF MANIPUR. 

By GEORGE WATT, M.D., F.L.s., c.I.E., 

Reporter m Economic Products with Government of Tndiu. 

Position and Physical ' Features of Manipur.-From the Bay of 
Bengal, near Chittagong, a closely-packed belt of mountain coun- 
try rises from the plains of Bengal, Cachar and Assam on the one 
side, and from Burma on the other. This wall extends through 
the so-called Chittagong Hill tracts to Manipur and onwards north- 
east to the Naga Hills, until it terminates in the Patkoi Hills and 
the Bhutan Himalaya. Manipur is thus the middle portion of this 
highland country, and lies within Lat. 24" 13' and 25" N. and 
Long. 93O 10' and 94' 50' E. I t  is traversed by a bewildering 
series of approximately parallel ranges which trend S. W., and are 
every now and then knotted together by transverse spurs in the 
vicinity of the culminating peaks. Within these ranges a num- 
ber of valleys are hid, the largest and most southern being the 
ralley of Manipnr proper. This is inhabited by the race of people 
known as the Manipurfs (or Meitheis as they call themselves), while 
the surrounding hill tracts are peopled by various races of Sagas, 
and recently by certain invading Kukies or Lushaie. These Nagas 
and Kukies speak some twenty entirely different languages-a fact 
which may be accepted as indicating the ancient subdivision of 
the State into small isolated tracts of country inhabited by antago- 
niatic races. The total area of the territory is about 8,000 square 
miles-the valley proper comprising only some 650 square miles. 
The exitire population of the State has been returned at 139,000, of 
whom 65,000 are Manipuris. I t  has been estimated that out of 
the total area of the valley proper only about 200 square miles are 
cultivated, while 400 square miles of rich soil, of almost perfectly 

2 P 
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level land, having a mean altitude of 2,570 feet above the sea, re- 
main to be brought under cultivation, together with an amount of 
hilly culturable land of which no calculation has yet been made. 
The Nagas, like all other hill tribes, cultivate the slopes of the hills 
-terracing laboriously the land near their villages. They seem to 
have been driven to the crests of the hills through persecntion, since 
evidences exist everywhere of a former more extensive cultivation 
on the lower slopes and valleys-parts of the State now almost en- 
tirely covered with rich pas s  and inhabited by wild animals. One 
cannot think of a more favourable region for tea cultivation. Miles 
upon miles of rich land, superior to anything found in Cachar or 
Assam, exist everywhere in thie lovely country, while, in justifica- 
tion of this opinion, it may be added that forests of wild indige- 
nous tea are to be seen throughout the eastern and north-eastern 
divisions of the State. Within the valley numerous low red clay 
hills exist that were once covered with pine (Pinue khasiana) and 
other trees, but these by a slovenly and destructive policy have 
all been removed and not replaced. The hills further np are thick- 
ly wooded, but the migratory Nagas and Kukies are annually 
effecting terrible havoc on the forests, the jhnrning system of cul- 
tivation being everywhere permitted. Trees that have taken per- 
haps a hundred years to grow are ruthlessly hewn down and 
burned, in order to clear small plots of ground which are cultivated 
for one or at most two years and then deserted. Forest fires occur 
annually, and even the valleys are periodically burned, thereby 
utterly destroying all chances of natural reforestation. 

But to convey an impression of Manipur sufficient to afford a 
key to its interesting flora, we must endeavour to give a more 
perfect idea of its mountain and river systems. About four days' 
march to the north of the capital, the frontier bordering on the 
Nags Hills is reached. A11 along this journey the parallel hills, 
to which I have alluded, are seen to ascend higher and higher to- 
wards the transverse ridge which forms the frontier and great 
water-shed between Manipnr and the Naga Hills. The rivers on 
the western side of Manipnr finally escape into Cachar, those that 
traverse the Naga Hills into Upper Assam. 

The Khasia and Garo Hills of Assam springing up from the 
banks of the Brahmaputra stretch east, through the ranges known 
as the northern Cachar Hills into Manipnr and the Naga Hills, 
abutting at  the great transverse water-shed which is extended still 
further east into Burma, until it terminates in the lofty peak of 
Sarameti, 12,600 feet in altitude. The Assam arm of this transverse 
mountain system thus separates Upper Assam from Cachar, and com- 
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pletes the isolation of the waters of the Indo-Bnrman region. But 
this curious bifurcation of the mountains of Eastern India (south 
of the Himalayas), exercises also a great restricting influence over 
the vegetation a t  the same time that it largely controls the rainfall. 
To nnderstand this, we have bnt to recollect that the rainfall on . 
the southern face of the Khasia Hills at Cherrapunji is 474 inches 
annually, while a few miles off at tghillong it is only 84.8 inches. 
Throughout Manipur a similar erratic distribution occurs, being a t  
one place but a third of what it is at another only 17  iniles distant. 
Passing east along this wall-(a wall to the south, but practically 
parallel to the Himalayas, and transverse to the series of ranges 
which extend to Chittagong)-evidences exist everywhere of the 
influence of the great triangles formed by the mountains which 
throw the waters south through Manipur, south-west through 
Cachar, and north through the Naga Rills, into Assam. The 
moisture-laden clouds from the Bay of Bengal pick up more and 
more water as they pass over the rivers and marshes of Eastern 
Bengal, only to dash their torrents against this transverse wall 
which intercepts the clouds on their way to the Himalayas. But 
on advancing north the clouds are caught up in the numerous 
parallel valleys, and are thrown this wuy and that, and so broken 
up that the rainfall in one locality, often not niore than half a milo 
from another, may be quite different. These local tnodifications of 
rainfall have their exact counterparts in the forests, the greatest 
possible contrast occurring on the two sides of a peak or spur. 
The average annual rainfall of the valley of Manipur proper is 
perhaps about 49 inches, but it is much greater on the hills. 

The mountain ranges on the eastern side of Manipur and the Naga 
H i b  are so compact, that the rivers have to struggle for a long 
time before they can find their way into Burma. A few streams do, 
however, artificially cut their way through these ranges ; and thus 
Manipur is ultimately drained west into the Barak-the river of 
Cachar-and east into the Ningthi or Upper Kyend-wen, one of the 
head streams of the Irrawadi. The great transverse range or water- 
shed which divides Manipur from the Naga Hills is not, however, the 
only connecting link between the Manipur parallel mountain ranges. 
I have already remarked that these ranges are knotted together 
by spurs from the culminating peaks. These cause the rivers that 
have been flowing south or south-west to be deflected back to flow 
for the same distanco north-east, only to meet other spurs round 
which they escape to resume their south-westerly direction. One 
may stand on a ridge and admire the glistening silvery streams on 
either side so near, that in fancy a stone might be dropped into 
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their eddying pools ; and yet these waters are one and the same 
flowing in opposite directions. This picture is repeated time after 
time, each day's march bringing the traveller to the shoulder of a 
hill where he stands amazed and puzzled as to his own position. 

. No country could be more troublesome to the explorer, and i t  
requires the most careful observation to preserve a record of the 
day's wanderings. The river hsinu, usually so convenient a mode 
of preserving such a record, are altogether misleading. I n  one 
day two or three rivers may be crossed, one flowing north and the 
other south. I may illustrate this fact by tracing the course of the 
upper stream of the Barak. This wanders up and down through 
the series of parallel ranges which form the western wall of Mani- 
pur before it finds its outlet into the plnins of Cacbar. I n  follow- 
ing its meanderings we ehall obtain a conception of the western 
mountain ranges ; and as these are densely clad with foreste of a 
kind altogether distinct from thoso found on the eastern side of 
Manipur, it would in any case become necessary to devote some 
time to tho study of these hills. The writer, in a paper read before 
the Anthropological Society of Great Britain, has described the 
scenery and rivers of the western wall of Manipur thus :-"The road 
from Cachar to Manipur passes over nine nearly parde l  ranges, and 
these constitute the western wall of the valley. This road is carried 
by giddy cane suspension bridges across the deep and blue rivers 
which flow between the hills. These bridges are in many respects 
unlike the platted bark bridges of the Himalaya, being stronger 
and more durable. A long cane (the scandent stem of the palm, 
Calamua Rotang) 300 or 400 feet long, is carefully selected and 
drawn aoross the river. This, stretched at  each end over a natural 
rock, or a masonry or wooden pillar, constructed for the purpose, 
is fastened by beams driven into the ground beyond the pillar. 
A second or even a third cane is similarly stretched across, and the 
belt formed by these canes is thereafter platted into a pathway of 
about a foot in breadth. The pillars are then carried to a further 
height of 6 feet, and two other strong canes are stretched aoross 
from the top of these pillars and about 8 feet apart ; these are fastened 
by more distant beams into the ground. A small doorway is left 
in the upper portions of the pillars leading to the pathway. By 
means of a carefully selected set of canes cut so as to leave at  one 
extremity a V-shaped stump of ra branch, the upper suspension 
canes are bound to the pathway by the V-shaped end being hooked 
on to one of the upper canes and carried below the pathway and 
tied to the opposite upper cane. The next one is hooked on to the 
opposite cane, then carried under the pathway and tied to the 
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other suspension. I n  this way the suspension canes are securely 
bound throughout the entire length of the bridge to the pathway, 
and while with the weight of the passenger the bridge curves and 
sways to an alarming degree, it is impossible to fall off the tunnel- 
like structure through which the traveller has to pass. Some of 
these bridges providing for the great rise in the rivers during the 
rains, are carried as much as 50 feet above the ordinary level of 
the water, and while a giddy sensation is caused by the water 
k i n g  seen to flow beneath the feet-a sensation as if running 
violently up the stream sideways-still at  all seasons of the year, 
the rivers of Manipur may be crossed in safety." 

"To illustrate more forcibly the deep gorges which cut up the 
mountainous tracts of Manipur, it may be here added that on the 
road from Cachar to Manipur the following large rivers are cross- 
ed :-The Jiri, the Makru, the Barak, the Irang, the Lengba, and 
the Limatak, in a journey of only about 80 miles. So deep are 
the gorges in which these rivers flow to the sonth, that in most of 
them the sun sets on the rivers some hours before its golden tints 
have faded sway from the forest-clad summits of the hills which 
cast their gloomy shadows on the deep and still waters. Nothing 
could more forcibly depict the configuration of Manipur than a 
history of its rivers and their contortions before they are permitted 
to escape to the plains below. The Barak, the largest and most 
important river of the country, for example, rises N. E. of the 
Makru and Irang rivers, and flowing S. W. then N. E. and turn- 
ing W. N. JV., it resumes again its S. W. course, thus sweeping 
round the head streams of the Irang and Makru. Again flow- 
ing S. E. it receives in its course in addition to the Makru several 
small streams ; next the Irang ; still pursuing a sontherly course, 
it receives the Tepai, which flows north from the Lushsi country 
to join it ; a t  this point i t  makes a sharp bend and flows nearly 
due north until it receives the waters of the Jiri  ; after which it 
enters British territory and flows west through Cachar. This is 
a brief history of the river system within the western wall of 
Manipnr, a wall in which the Barail constitutes the most lofty 
range. An illustration of this kind shows how closely the moun- 
tain tracts of Manipur are packed with parallel ranges of hills and 
deep gorges." 

This western wall terminates on the great water-shed, having 
Japvo in the Naga Hills as its culminating peak, 10,000 feet in 
altitude. JVithin this wall of parallel ranges numerous higher 
peaks occur with connecting spurs, which gather the ranges to- 
gether like a great cobweb, and throw the rivers backward3 and 
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the river of that name. The Jir i  river constitutes the frontier of 
Manipur, and separates the State from British territory. During 
the dry weather it is fordable, but in the rains it swells until i t  
assumes the form of a great seething rapid stream some 40 yards 
wide. On the further side ascending the hills to the north and 
south a vast expanse of forest land is seen to extond. This is 
known as the J ir i  forest--the only forest in Manipur from which 
timber is obtained. The other forests are too far away to be 
of any real use, and even in the Jiri  forest the difficulty of re- 
moving the timber is very great. On crossing the river the 
road plunges into the forest, a long straight path through a 
dark, damp, flat expanse, carrying the traveller to an open glade 
where the Jiri  river is again met with after having made a great 
bend to the east. Every now and then the road approaches the 
immediate bank of the stream which flows silently along its deep 
bed almost hidden by tall overhanging grass. Of the whole 
journey to Manipur, the part through the J ir i  forest is the most 
difficult. Numerous streams flowing in damp muddy channels 
have to be crossed, and while the country does not ascend so as 
to reach above the malarial influsnce, it undulates sufficiently 
to make travelling troublesome. I n  November when I passed 
throngh the forest, the river and its tributary streams were all 
swollen, and a t  the same time a torrent of rain was pouring, 
which rendered the march as miserable as possible. On my re- 
turn journey in May, I had also the misfortune to find i t  raining 
as hard as on the former occasion. Collecting specimens Eecame 
thus an impossibility ; but a diary was kept, and notes pre- 
served of the trees and shrubs seen during the march. To the 
south of the road, i t  is generally stated that the chief tree of 
this forest is Ficus elasiica, from which a considerable trade is done 
in caontchouc. This fact is so uniformly repeated by all writers 
on Manipur, and was so coneistently affirmed by all the natives I 
consulted, that there seems no doubt on the subject. Still I did 
not observe a single India-rubber tree in the part of the forest 
which she road traverses. Of the trees and bushes recognised, the 
following may be specially mentioned :-Dillenia indica, and a 
little higher up (met with near the bamboo forest of the next 
day's march), DiUenia pentagyna, its monstrous leaves contrasting 
gracefnlly with the feathery clumps. Theqesia Lampas, an elegant 
shrub with large yellow cotton-like flowers, is common in these 
forests, and re-appears again after the whole of Manipur has been 
crossed (say 200 miles due east) in the foresta within tho basin 
of the Ninghti. Along with T. Lampus, and abounding on the 
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damp muddy rivulet courses, occurs the bush Kydia calycina, and 
in the drier parts of the forest its associate Helicteres Ieora. Over- 
head Pteroqermum acerifolium spreads out its large maple-like 
leaves, and though not in flower, looked wonderfully well as seen 
from the higher undulations breaking the monotony of tho heavy 
dark green foliage of its associates. On the return journey its 
long erratic flowers spread their fwtid d o u r  everywhere ; but on 
that journey, interest wns mainly concentrated on the dense clumps 
of the sacred 'Asoka' tree-Saraca indica. I had previously been 
familiar with this tree only as a garden plant in Calcutta, but I 
was charmed with its large modestly retiring clusters of elegant 
ornnge-red flowers seen below its deep glossy foliage. On the 
march up to Manipur these clumps of sombre foliaged trees were 
puzzled over, as from their not being in flower, they were not 
recognised. Not far off on the higher slopes, Dcrris robusta 
reared its head, displaying in profusion its elongated racemes of 
white flowers. Close by, also on the roturn journey, I was de- 
lighted to come across a new Bauhinia, which I named in my 
diary B a d i n k  tenuifEora. As this species has not yet been pnb- 
lished, i t  may be as well to give here a brief description of it. I t  is a 
large scandent bush, almost taking the place of Bauhinia VaJrlii of 
other forests of this character, .the whole plant having a thin fer- 
ruginow pubescence, especially on the young leaves. Leaves 9- 
nerved and about 5 cleft on the apex. Inflorescence elongated, 
a corymbose-raceme, which as the flowers fall off bears below pro- 
minent scars. Flower stalk fully an inch long, and calyx tube 
from lj) to 2 inches-these two structures giving the flower an 
elongated tubular appearance possessed by no other Indian species 
of this handsome genus. Indeed i t  resembles most the Chinese 
species B. corymbosa, a fact of some interest, since a Chinese, or 
perhaps more correctly, a Malayan influence becomes more and 
more visible on wandering eastward through the Manipur State. 

Every half mile forward the forest changes its character as the 
country ascends. Musscerula glabrata, an extensive climber, flaunts 
its long, white, leaf-like sepals over every bush and tree. The eye 
is gladdened with the flowers of .Tabernmontana coronaria (a 
familiar feature of the gardens of Bengal), with the clusters of 
white scented flowers of rxora nigricane-a form of the plant 
which, in the character of the calyx, was found to differ so much 
from the type of the species as to almost justify its receiving a 
variety name. Mwsamda frondosa and M. macrophylla, while 
less ambitious than M. glalrata, were on the return journey seen 
to speckle their surfaces, glow-worm-like, with their ehowy white 



floral leaves. Along with these bushes, the stunted tree of Sau- 
mnja Roxbuvhii made its appearance-tho firet representative met 
with of the great family of the tea plant. As seen in these 
forests, this plant was devoid of the ferruginous tomeutnm usually 
ascribed to its leaves. Soon however it became associated with 
its near ally Actinidiu, nnd a form of that genus which I first took 
to be A. &sa, but on comparison in the herbarium found to 
be a well recognisable variety, if indeed i t  should not be regarded 
as worthy of a specific position. Melwsapinda, a smallish tree 
with long pinnate leaves guve a new feature to these rich ever- 
green forests, which was greatly enhanced by the appearance of two 
epecies of Elmcarpus, viz., E. a m u s  and E: lancecefolius. Both 
these trees are exceedingly handsome--their delicately fringed, 
drooping corollas being quits unlike any of the other flowers seen, 
but the former has a scientific interest worthy of being here re- 
corded. Hitherto E. amlanus has been supposed to be confined to 
the southern provinces and the western peninsula, and distributed 
to Ceylon, but not met with in the eastern side of India. 

(To be continued). 

IMPROVEXENT FELLINGS I N  THE DEHRA DUN 
SAL FORESTS. 

I.-OBJE(PT OF THESE FELLINQS. 

THE growth of these forests is irregular, consisting of old hollow 
or diseased trees, badly grown, crooked, deformed saplings, many 
of them unsound, together with a certain proportion of straight., 
fairly well-grown stems, all of which, however, cannot be esti- 
mated as sound. The causes of this state of things are su5ciently 
obvious-ill-treatment in the past, removal of the best mature trees 
in the days of wholesale contractors, forest fires from time imme- 
morial, grazing, climbers, &c. I t  is our duty as a Government 
Department to endeavour to improve these forests, and to hand 
down to posterity a large supply of well-grown sound timber. The 
object of these fellings is to do this. I t  is quite certain that this 
will also have the effect of largely increasing the revenue. 

11.-NECESSARY OPERATIONS. 

The necessary operations required to effect our object are aa 
follow6 :- 

1. Fire protection and limitation of gra~ing.  
2 Q 
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2. Climber-outting. 
3. Marking trees for sale. 
4. Selling and removal of the produce. 
5. Cutting-back and girdling. 
6. Disposal of the material resulting from No. 5. 

We will now take each of these heads in turn :- 
1. These forests were first protected against fire in 1878 : they 

have consequently had the advantage of ten years' protection, and 
the result is a vast increase in the number of young seedlings and 
saplings which are sound ; in other words, there is a snfficient 
amount of advance-growth to justify us in marking the fellings. 
The means by which fire protection is ensured are described in 
Mr. Fernandez's '' Manual of Indian Sylviculture," (pages 433 
et seq.) and need not be repeated here. 

Cattle are admitted to grazing in limited numbers during a por- 
tion of the year from the 1st July to the commencement of the 
fire season. 

2. The next operation is climber-cutting. The two chief climb- 
ers in this forest are maljhan ( B a d i n k  Vairlii) and gauj (MtUettia 
auriculata). The damage done by climbers is described h the 
" Manual of Sylviculture," pages 18 and 80-82. 

Climber-cutting must be done at  a time aufficiently previous to 
the felling that the climbers may become qnite rotten by the time 
me wish to fell the trees. Experience shows that one full year 
may be a sufficicnt lapse of time to effect this, but it is safer to 
leave an interval of two years between climber-cutting and tree- 
felling. Thus a coupe, over whioh climbers were cut in Novem- 
ber-March 1885-86, would be ready for felling in November 1887. 

By that time the climbers would be qnite rotten. This is a sim- 
ple operation, and we need not dwell upon i t  longer. The nearer 
the climbers are cut to the ground the better, as i t  is gives less 
support to the new growth, and the top of the stool should be 
damaged as far as practicable, without wasting too much time on 
it, by smashing i t  with the head of the axe. Any new re-growth 
of climbers that appears will be dealt with in the cutting-back 
operations. There is some chance of the bark of Millettia being 
utilized as paper-making stock, and a possible sale of this material 
should be borne in mind. 

Climber-cutting has to be done methodically under proper super- 
vision, and it may well be done in April and May, as then we have 
a gang of men ready to hand in case of forest fires. 

3. The next operation is the most important of all-marking 
the trees to be felled. The marking is done with the divisional 



hammer, and every tree marked becomes the property of the pur- 
chaser of the conpe. Our five or six years' experience in this 
matter has enabled us to lay down the following rules :- 
Rule I.-No tree, whether ELI, sain, or kukat, under 6 inches 

diameter is to be marked. First, as regards d l  and sain, this dia- 
meter of 6 inches, or girth of a foot and a half, is considered to be 
the maximum size above which d l  and sain cease to send out useful 
c o p p i ~ h o o t s .  No doubt they will coppice above this size, espec- 
ially win, but we then get a great number of shoots surrounding 
a large stool : they are hence weaker. What we want are one or 
two shoots on a small stool, because in these forests, owing to the 
quantity of seedlings in the advance-growth, there is no interest in 
obtaining any growth which will not eventually resemble a seed- 
ling. Now the cutting-back cannot be done by the purchaser, and 
it must be our work to do this : hence we cannot sell smaller sap- 
lings than this, or we might lose the re-growth altogether. Finally, 
the small saplings that have to be removed are very numerous, and 
we do not want to swell the total number of trees offered to the 
buyer by a large amount of almost worthless individuals. Al- 
though at  the sale the trees are classified according to the size, the 
purchaser may be tempted by the large nnmber to offer more than 
the conpe is worth. At one time we gave these small saplings 
away gratis ; but there is no reason why this should be done, and 
the better plan is not to mark them now, but to remove them in 
the subsequent cutting-back operations. 

Secondly, as regards kukat, there is no reason why these trees 
should not be marked, as we want to get rid of them and do not 
require a coppice-growth ; bnt the marking and girdling of SO 

many small trees take a long time and detract the attention from 
'the more important operation of choosing the larger trees to be 
marked. They are worth very little to the purchaser of timber, - 
and the correct principle is not to sell him such small and valueless 
material. We can get rid of them by girdling or felling in the 
subsequent operations. 

Exception.-At the same time, if we notice knkat saplings over- 
topping and snppressing sound and straight-grown'sirl and aain 
seedlings, then we should girdle them, and also mark them with the 
hammer. But i t  must be remembered that we shall return to the 
conpe three years hence, and, unless the operation is a pressing and 
argent necessity, i t  had better be neglected. 
Rule 11.-Any knkat tree that is snppressing, either directly or 

by lateral action, a sir1 or sain, or is likely so to affect a dl or sain 
within the next few years, must be girdled and marked. 
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Exception.-Certain trees that yield elephant fodder, such as the 

various figs, may be spared within a reasonable distance of the 
various camping places (say two miles). Also i t  will be as well to 
spare all individuals of Termdnalia Ckbukz on account of the fruit 
i t  yields. 
Rule nL-Other kukat trees, besides those immediately s u p  

pressing or injuring sit1 or sain, may be marked and girdled if 
they have a low dense cover like dhamin (Grewia sp.), or, if there 
are several in one group, we may mark some of them in the 
hope that seedlings of better species will produce themselves un- 
derneath. 

Rule ZV.-(S61 and Sain).-No growing tree in the prime of 
life is to be marked if i t  is straight, well-shaped, and completely 
sound and will not deteriorate dnring the next fifteen years. 

The more we store up such trees-unhappily not very common- 
the richer fund are we laying np for the future. 
Rub V.-(861 and Sain).-Every tree which cannot improve 

during the next fifteen years, or whicb is now hollow, unsound, 
decaying, crooked, forked, &c., should be marked, subject to the 
proviao of 
Rub VL-No tree is to be marked the removal of which would 

cause a blank in the forest or increase an already existing blank ; 
or in those localities exposed to frost, unless the advance-growth is 
sufficiently high not to suffer from frost (10 feet at  least). 
Rule VIL-Trees growing on the sides of a ravine, or at  the 

head of a ravine, or on the edge of a cliff, should on no account be 
marked for fear of erosion. 
Rule VIII.-We shall very likely find several d l  and sain treea 

growing so close together that they interfere with one another's 
growth ; in this case, although they may not fall under any of the 
above heads, we must remove some of them in order to admit of 
the better growth of the remaining trees. This can be only done 
by inspection and consideration on the spot. We must, of course, 
remove the worst ones. 

The method of recording the trees marked and the manner of 
marking and measuring them can only be learnt in the forest 
itself. 

4. The trees are marked during the working season, generally 
from December to March, and are sold by auction in August to the 
highest bidder. They are now sold altogether-&, sain, and 
kukat in one solid lump. The purchaser is allowed twenty months 
in which to fell and remove the produce, and his operations last 
till the end of May in the second year after tbe auotion. 



5. I t  is then too late in the season to do any cutting-back, ao 
this operation is not commenced till Deoember or January of the 
next cold weather. 

The felling and export operations have broken or bent a large 
number of seedlings and saplings of shl and =in, and we have, 
besides, all the saplings under 6 inches diameter which were left 
in the marking. We now deal with these two categories at 
once :- 
Rule I.-All unpromising seedlings and saplings of ssl and 

sain should be carefully cut back in accordance with the instructions 
given in the ' l  Manual of Sylviculture," nnder Coppice, pages 401 
-405 .  

Eaqtion.-If we find snch growth under tall sound trees of 
the same species, then we leave it untouched, as their re-growth 
would not prosper under this taller crop. 
Rule 11.-The kukat saplings and young trees nnder 6 inches 

diameter may either be girdled or cut down about 2 feet from the 
ground (so as not to coppice). If it is found necessary to remove 
larger kukat, they should be girdled. 

But as we must not create blanks in the forest, this rule will 
only apply to cases where young seedlings or saplings of d l  or 
sain are found underneath, and not even then in frosty localities, 
unless the better growth is above the reach of frost. 

Exception.-Wherever we find straight young saplings of kukat 
timber species (Jaman, Anogeissus, Haldu, Dhamin, Lagerstrce- 
mia,) which are not actually suppressing dl and win saplings, we 
may leave them untouched, or we may even cut back unsound 
specimens of these trees nnder one foot girth, in places where they 
are isolated and the re-growth will not interfere with dl or sain ; 
but this should be carried out in moderation. 

Rule 111.-All climbers are to be cut ; wherever small enough 
they are to be pulled up by the roots. I n  some awes a re-growth 
will have sprung up from the old stumps of climbens originally 
cut, and nnmeroue pregxisting seedling climbers will have deve- 
loped. This is the opportunity for getting rid of all snch. 

6. The material which results from the last-mentioned operation 
should be dragged to the nearest export line and placed in stacks, 
msorted. The small poles of d l  and even kukat are generally sale- 
able. The emaller branches must be left on the coupe, and, when 
dry, their export will be undertaken by fuel purchasers ; but no 
carta should on any account be admitted. 

The following statement shows the various operations simul- 
taneonsly going on in five adjacent coupes :- 
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se&d of cOUp~8. 

A.-Climbers cut in January 1885. 
Trees marked in January 1886. 
Trees felled from November 1886 to March 1888. 
Subsequent operations in January 1889. 

Thus in January 1889 we have the following operations going 
on :- 

Cutting-back and girdling in A. 
Tree felling in B and C. 
Tree marking in D. 
Climber-cutting in E. 

D E ~ A  DUN : 
April 1888. 

DOES THE CUTTING DOWN OF A FOREST ON A HILL 
DECREASE THE QUANTITY O F  WATER GIVEN 
OUT BY THE SPRINGS AT THE FOOT OF IT ? 

THE above question would generally be answered in the affirma- 
tive, though in a late number of the '(Forester" it was stated that 
a Madras official held the opinion that it made no difference what- 
ever to the springs. My object in calling attention to this subject 
is to point out to the Professors of the Forest School at Dehra 
that they have at their very doors the means of helping to settle 
this question. The water used for drinking purposes in Dehra is 
carried from springs at a place called Nalapani, some 24 miles 
north-east of Dehra. The springs are in fact at the bottom of the 
hill, on which stood the fort of Kalunga, the taking of which from 
the Gurkhas under Bnlbhudr, in the latter end of 1814, cost the 
British Army the lives of General Sir R. R. Gillespio, 8 officers 
and 60 men, besides of wounded 22 officers and 849 men, many of 
whom died afterwards from the wounds received. 

When visiting the site of this fort it is very difficult now to 
realise the state of things that took place there in 1814, all is 
so peaceful and quiet all around ; but feelings of indignation will 
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arise at  the bad management that cost so mnch life and suffering ; 
but it is not the bad management of former times alone that arouses 
indignation, very bad management is as evident now, but instead of 
men being destroyed, i t  is trees that have been destroyed, for the 
whole of the hill above the springs, has been ruthlessly swept clean 
of the d l  trees that nsed to cover it, there is no reproduction, and 
the top nnd the upper slopes are being ploughed up, and the only 
source of sweet water for a progressing town like Dehra is being 
partly ruined for a little paltry gain. 

I n  1880 a scheme was worked out by the then Executive En- 
gineer of the Ddn Canals to bring the water from these springs 
into the town by pipes, and covered channels. H e  gave the snpply 
as being in April and May 11,812 gallons daily, and in December 
and January 19,138 gallons, so that taking the population of Dehra 
at  10,000, this supply gave only 1.18 gallons per head in the hot 
season, and 2 in the cold season. This water wonld about do for 
drinking and cooking purposes ; but for the drinking water for 
cattle, washing and other househdd purposes, the Raspanna water, 
which flows through the town in open channels, must be nsed : this 
water, i t  can be easily understood, gets very foul before i t  gets far 
through the town ; the drinking of i t  without first boiling causes 
goitre, in the rains i t  is half mud, and i t  is so hard dnring the dry 
weather that it is not a pleasant water to wash oneself with, even 
with the aid of Pear's soap ! 1 

The Execntive Engineer proposed to build retaining walls at  the 
springs, and so collect all the water into a masonry tank, and he 
hoped that this wonld increase the snpply by some 25 per cent. 
At  this time nothing further was done for want of funds, and the 
scheme was allowed to remain dormant till 1884, when the present 
District Engineer remodelled the alibmment of the pipes, and 
cheapened the cost. I n  sending up the estimates he remarked as 
follows :-"There is an undoubted diminution in the actual dis- 
charge of the Nalapani springs, but this is certainly due to the 
whole of the trees in the neighbonrhood of the spring having been 
cut down (i.e., excepting a few trees close to the source), but as 
young trees are already springing up, i t  is expected that in a few 
years the supply will be as full as ever." He gives the mini- 
mum discharge as that on the 11th of June, 1884, when there was 
8,640 gallons per day, and the maximnm~on the 2nd August, 1884, 
51,050 gallons. The difference in discharge during May and June 
is not mnch, so the loss in the minimum snpply was 3,173 gallons 
per day, or nearly 27 per cent., all owing to the cutting down of 
the trees. Last year the impounding walls and tanks for the head- 
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w o r b  were completed ; and the supply taken on the 18th of Jnne 
this year was 10,281 gallons per day, being an increase of 19 per 
cent. over the measurement made on the 11th Jnne, 1884. Thii 
increase is clearly due to the construction of the impounding walls 
to a depth of 8 feet below the surface level ; and is only a little 
less than what the Executive Engineer expected it to be. I t  cer- 
tainly is not due to the growth of trees that the District Engineer 
looked to, to increase the supply, for though the trees were cut 
down 5 or 6 years ago, there is no reproduction whatever, the 
stumps of the ehl trees are dead, part of the ground has been 
ploughed up ; on part the usual scrub bushes that grow anywhere 
are dotted about here and there, while just above the springs there 
is a very large patch without an atom of vegetation of any kind on 
i t  ; this is said to have been the site of a c h h a  camp of the Gur- 
khas last year. 

The whole of the 10,281 gallons per day is not to go into Dehra, 
a small spring, giving on the 18th June 835 gallons per day, is left 
for the 12  villages near the springs, so that 9,446 gallons per day - T 

will be taken to Dehra for the 10,000 inhabitants ; this is far too 
little, especially as i t  is believed that there are more inhabitants in 
Dehra now than there were when the estimate of 10,000 was made 
in  1880, and the number is rapidly increasing. The Municipal 
Board should at  once take up, under the Land Acquisition Act, 
the land of this hill, and make i t  over to the Forest Sohool, to be 4 

3 

replanted with d l ,  nnd preserved and studied. As the pipes now 
being laid discharge the water into a reservoir a short distance 
from the Forest Bchool, there would be no difficulty in keeping a 
record of the supply, and the Forest Department would by and bye 
be able to prove that the forests, lands and springs in the North- 
Western Provinces act in a natural way ; and not LL contrariwise " 
aa they are made all to do in the benighted Presidency. 

A. C. 

NOTES ON THE SMALL BAMBOOS O F  THE GENUS 
AR U N D 1 . A .  

OF the genus Arundinaria, which includes, according to the 
" Genera Plantarum," also Thmnoealarnus, there are ten fully 
described Indian species, besides four which have only so far been 
named from leaf specimens. Of these fourteen species, one is 
South Indian only, one Burmese, and three occur in the North- 
West Himalaya, all of them extending eastwards into Sikkim. 
Eight species, including these three, are found in the North-East 
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Himalaya, one of them occurring in the Khasia hills also, making, 
with four endemic species, five for %hat locality. They are all 
small reed-like bamboos, but one or two of them, such as A. race- 
mosa and A. Hookeriana have occasionally culms of over an inch 
in diameter. 

The following analysis, based upon that given by General Munro 
in his "Monograph of the Bambuseae," will serve to identify 
the nine fully described kinds, which occur in the Western Pen- 
insula. 

Branches of the inflorescence without bracts. 
Leaves and flowers on the same culm. 

Style 3-fid. Transverse veinleta very 
conspicuous- 1. A. r a c m a .  

Style 2-fid. Transverse veinlets conspicuous. 
Nodes not prickly, internodes nearly 

glabrous, scabrid- 2. A. Wightiana. 
Nodes prickly, internodes woolly a t  

top- 3. A. W t h i a n a .  
Leaves and flowers on separate culms. 

Leaves narrow, few or no transverse veinlets. 
Leaves hairy along midrib, empty glumes 

nearly as long as the spicula- 4.  A. falcata. 
Leaves glabrous beneath, empty glumes 

scarcely one-half the length of the 
spicula- 5. A. k W n a .  

Leaves broader ; transverse veinlets somewhat prominent. 
Spicnles 2-3-flowered. Nodes without 

a raised ring, internodes 5-6 inches- 6. A. intermedia. 
Spicules 14-flowered. Nodes with a 

raised ring, internodes 7-8 in.- 7 .  A. Hookeriana. 
Branches of the inflorescence with bracts. 

.- Transverse veinlets faint or none, bracts 
short- 8. A. Falconeri. 

Transverse veinlets prominent, bracts long- 
9.  A. spathLjora. 

Besides these nine, a tenth, A. elegans, Kurz, occurs in the Nat- - b u n g  hills in Burma from 5 to 7,000 feet, and the four species of 
I 

which the leaves only are, so far, known, are- 
11.-From Bhutan, a species with very small leaves, discovered 

by Griffith, and stated by him to be especially plentiful on the 
Dhonglaila Pass between 6,000 and 10,000 feet- A. mierophyl[a. 

12.-From the Khasia hills at 4,000 to 4,500 feet, collected by 
Griffith and Hooker, and especially near Moosmai waterfall. I t  

2 a 

3 
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has very narrow thin leaves, 2 to 3 inches long by only &inch 
broad, and the transverse veinlets very faint and distant- 

13.-From the Khasia hills : Tern.-' Uskong,' collected at  
Moflong by Hooker- 

14.-From the Khasia hills, collected by Hooker and GrifEth a t  
5,700 feet, and by Clarke at  Shillong, 5,500 feet. I has fairly 
large reticulate leaves with long cilia at  the top of the sheaths and 
spiny stems with broadly auricled short sheaths- 

Mr. C. B. Clarke has also a Khasia hills' species from Shillong 
wood, which is, I think, A. callosa. I t  has spiny stems like A. 
G r ~ t h i a n u ,  and bractsate flowers, so that i t  will come into the 
section Tham?rocdamtu, between numbers 8 and 9. The transverse 
veinlets are very conspicuous, and the sheaths (Fig. 7) have a broad 
apex and ciliate ligule. 

I t  is unnecessary to say much regarding the two chief species of 
the North-West Himalaya, A. f a h t a  and A. spathtjlma, for they 
have been fully described by Brandis in the Transactions of the 
Royal Society of New South Wales of 7th October, 1885 and 
the "Indian Forester" for May 1886, in which he has fully 
cleared up the difficulty which existed in their identification and 
separation. But the Darjeeling and North-East Himalayan species 
generally are less known, and a few notes regarding them may 
nsefully be recorded. 

The common small bamboo of Darjeeling, known as " Maling," 
and whose leaves aro so generally used for feeding ponies about 
that station, is, according to my identification, and as I have stated 
in the " Manna1 of Indian Timbers," A. racemom, Mmro. I t  has 
only once been collected in flower, viz., by Griffith's collectors 
on Birch Hill at Darjeeling in 1837. Since then 50 years have 
elapsed, and it is curious that in that long period the floweriog 
should not have been again recorded. Grifbth's specimens were 
very poor ones, so that good examples are much requirtxi. Dar- 
jeeling Forest officers should keep a look-out for i t  therefore, 
and remember that beepers of Herbaria, almost all over the 
world, will be glad of specimens. The f i l i n g  bamboo has a stem 
of some thickness, usually about 1 inch in diameter, but often 
somewhat more. The internodes are rough and rather long, 
reaching to 15  to 18 inches. The straw colonred, brown, hairy, 
rough sheath of the young stems is ciliate on the edges and blunt 
at  the top with a long fimbriate ligule, is about half as long agsin 
as the internode, and bears a subulate apex which is usually re- 
curved (see Piy. 1). The leaves are sometimes rather large, up to 
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about 6 inches long and +inch broad, and they have very conspic- 
uous transverse veinlets which are raised beneath. This bamboo 
grows gregariously on the hill sides, and the growth is almost im- 
penetrable ; i t  may be seen in perfection on the slopes of Mount 
Tonglo on the Nepal frontier range. The stems are very largely 
used for mat and basket work, for building native huts, and for 
fencing, and the leaves are an excellent fodder. I ts  range is re- 
stricted to Eastern Nepal and Sikkim from 6,000 to 10,000 feet 
elevation, and it already begins to get scarce east of the Teesta 
river. 

The common small bamboo of the higher parts of the Nilgiri 
hills above 5,000 feet is A. Wi3ktkna, Nees. I t  is also a gregarious 
species, and gives a very dense cover, such as may be well seen on 
the higher parts of Doddabetta and on the Kundahs, as for instance 
on the upper slopes of the valley of the Avalanch6 stream. I t  
flowers annually, the flowers appearing on leafy stems in dense 
purplish panicles with capillary somewhat twisted pedicels. Tho 

if- stems are about +inch thick, the internodes about 12 inches long, 
and very rough, the nodes swollen and with a conspicuous ring 
formed by the base of the fallen sheath, below them. The sheaths 
are often very rough, and are blunt at  the top with a row of stiff 
cilia. The leaves are 3 to 7 inches long and + to 1 inch broad, the 

b transverse veinlets very conspicuous. Beddome says that i t  dies 
down annually after flowering, but this point requires further 
investigation. Locally, it is spoken of as a '' reed," and is sold as 
such by the Forest officers, but it is not much used. I t  is a hand- 
some species, well worthy of cultivation. 

A. GriJithiana, Munro, is u species of the Khasia hills, remark- 
able for a ring of thorns round the joints of the culm and thick 
tawny wool below the joints. I t  flowered in 1833 when it was 
collected, so says Munro, by the Assam deputation for the exam- 
ination of the tea plant, under Drs. Wallich and Qriffith. Hooker 
also got i t  at Moflong, but in leaf only. The leaves havo trans- 
verse veinlets. 

A. falcrrla, Nees, is found in the N o r t h - ~ e s t  Himalaya at from 
5,000 to 7,500 feet. I t  is also, according to my identification, the 

t " Titi nigala" of the lower Darjeeling hills, where it may be seen 
to perfection in the forests which lie in the square formed by the 
Rqang ,  Teesta and Sivoke rivers and the Latpanchor ridge, and 
also on the dry faces of the precipitous slopes overlooking the 
plains a t  about 2,000 feet elevation. I t  flowers annually, the 
flowers being small and somewhat resembling those of the rice 
plant though usually of a reddish colonr. The stems are thin but 
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strong and with only a small cavity ; the internodes are usually 10 
inches long and the joints are swollen. The sheaths ere about 12  
inches long, gradually narrowed into a point with a subnlate apex, 
they are very thin and paper-like, and hairy at  the top. The 
leaves are small, up to 4 inches long by inch broad, are hairy 
and have no transverse veinlets. This bamboo is used for basket 
work, but less so than some other species. The Lepchas also use 
i t  for arrows, and for any purposes for which strong material is 
required. 

Closely allied to the last species is A. khusianu, Munro, which 
is, however, recognisable by having glabrous leaves and different 
flowers. I t  is rare in Sikkirn. I have specimens from Runghoe 
which I identify as this species, but it is possible that they may 
have been gathered from planted clnmps in the Cinchona Planta- 
tions. The stems are like those of A. falcata, and thick and strong, 
but the internodes are only 7 to 8 inches in length. The sheaths 
(see P&s. 3) are papery, straw coloured, narrowed upwards but 
bluntly truncate, and with a long thin apical lettf. The leaves are 1 
larger than those of A. falcata and have no transverse veinlets. 
This species was collected in flower in 1850 by Hooker in the 
Khasia hills ; by Masters in Assam in 1839 ; in Sikkim by Hooker 
(at Purmia-chu) in 1848 ; by Anderson and Kurz in 1868 ; by 
Dr. Treutler in 1874 ; and by myself in 1879+ I t  probably flowers 
yearly like A. falcata. 

C 

On the hills of the Dumsong Sub-Division about Dumsong, 
Rissoom, Khampung and Labah is a gregarious species which I 
foi~nd in flower in 1882, and which I identify as d.  intermedia, 
Munro. I n  the locality mentioned, this species appears to take the 
place above 7,000 feet of the <' Maling," and is known by the Ne- 
palese name of " Deva nigala." The culms are usually yellowish, 
about fr-2 inch in diameter, and have internodes of only 5 to G 
inches in length ; but they are strong and the cavity is small. The 
sheaths taper gradually to a blunt ciliate ligule with a short broad 
apical leaf (Fig. 4 enlarged from a small one). The leaves are 
small, up to about 4 inches in length and & to 1 inch broad and 
have transverse veinlets. Specimens of this bamboo were collect- 
ed by Hooker in 1848 or 1849, so that 33 to 34 years elapsed 
between the two recorded flowerings. 

The most handsome of the Sikkim Arundinarias is probably . 
A. Hookeriana, Munro, a fine tall species known to the Nepalese 
as " Singhani " and to the Lepchas as " Prong." I t  is found here 
and there on the western side of the Teesta, but is most common 
to the east and on the hills overlooking the Teesta and Rushett 
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rivers at  an elevation of 4 to 7,000 feet. It is easily recognised 
by its glaucous green culms, which have a blueish colour below the 
nodes under a raised whitish ring. The culms have large cavities 
and are soft ; they are jt to 1 inch in diameter, and the internodes 
are 7 to 8 inches long. The old sheaths are easily recognised, for 
they have parallel sides for about half their length, and then taper 
gradually upwards to a fine end surmounted by a short blunt 
ligula and a subulate recurved apical leaf (Fig. 5). The leaves are 
rather larger and broader than those of other Darjeeling species, 

I 

and they have conspicuous transverse veinlets. This bamboo has 
only been collected in flower by Hooker in 1848 or 1849 in Sik- 
kim and East Nepal, and consequently if it has not already done 
so, it ought soon to flower again. I t  should be carefully watched 
for, and the leaves belonging to the same clump should be collected 
with the flowering branches, for those hitherto collected have been 
from separate plants. The seeds of this species are said to be 
edible, and the culms are used for basket work. I t  is a species 

0. which should be planted in gardens : I remember planting some, 
with other interesting kinds, in the Birch Hill Park and in other 
places at  Darjeeling, but am unaware if they have thriven or not. 

A. Falconeri, Bth., is a rare species, hitherto only known from 
Kumaun (Stmchey and Winterbottom, 1848)) and Nepal (Wallich, 

b 1821)) but C. B. Clarke has kindly given me specimens, which 
I identify as this species, and which were found in 1876 at  Laghep 
in Sikkim at  9,000 feet, in flower. I t  is easily recognised from A. 
~patht$lura by the much smaller bracts and by the spiculs having 
only one complete and one rudimentary flower. The leaves are 
narrow and small, up to 4 inches long and + inch broad, and the 
transverse veinlets are not conspicuous. 

A. spth~jZma, Bth., is a well-known North-West Himalayan 
species, found between 8,000 and 10,000 feet, and, as Sir D. 
Brandis points out, is the true " Ringal" of commerce. I t  also 
occnrs in abundance in the Darjeeling hills on the Singalila range, 
above 8,000 feet, where its yellow culms and red branchlets easily 
distinguish it. The culms are narrow, less than + inch in thick- 
ness, and the internodes usually about 6 inches long ; but they are 
strong, and are used by the hill people for pipes, arrows, &c. The 
leaves have conspicuous transverse veinlets, and are short and 
rounded a t  the base. The old sheaths are rectangular below and 
rounded at  the top, and have a long subulate apical leaf (Fig. 6). 
I n  the North-West Himalaya, this species flowered in 1848, 1863, 
and 1881, so that the period of its life is from 15 to 18  years. In 
Sikkiln it apparently flowered in 1868. This also was introduced 



by me and planted at Darjeeling, but I am unaware if it has suc- 
ceeded or not. 

The figures of the sheaths of seven species will show that they 
give characters by which they may be recognised. I regret I have 
been unable to figure the sheaths of A. Wyhtiaw, &$thiana, 
Falcon&, elegans, rnicrophylla, suberecta and Irirsuta. Of the last 
named, however, there are specimens in the Kew herbarinm which 
show characters quite different from those of the other species. 
They are short, with stiff hairs and a broad blunt top surmounted 
by a broad, foliaceous, ciliated apex. The drawings of the sheaths 
of A.  cullosa and intermedia were made by enlarging those found 
on leaf-bearing shoots, and might perhaps require some modifica- 
tion. The rest are to scale from actual specimens, mostly in my 
own herbarinm, or from drawings made by me in the forest. 

The sheaths of A. racemosa are very rough and covered with 
shining brown spicular hairs, which are very unpleasant to handle, 
as they produce somewhat the same effects as those on the pods of 
the " cowhage " (iVmna pmriens) ; the ligule is long and deeply 
fimbriate, and the apex or apical leaf narrow. The sheaths of A. 
Wiglrtiana have similar irritating hairs to those of A. racemosa. 
The sheaths of A. spath~fEora are also very well marked, as they are 
rounded at the top with a short fimbriate ligule and narrow apex. 
Those of the four species fulcata, khasiana, intermedia and Hooker- 
icma, are more nearly resembling each other, but may thus be 
separated- 

Apex very short- A. falcatu. 
,, metlium-sized, broader in the middle--A. internwdia. 
,, long, narrow. 

Sheaths long-up to 16 inches- A. H m k ~ n a .  
,, shorter ,, 10 ,, - A. khasiuna. 

The sheaths of the small bamboos of other genera, such as Phyl- 
lostachys, Cephaloetachyum and Psdostachyum, differ again so much 
that there is not much danger of mistaking them. I hope soon to 
be able to figure them in the pages of this Journal. As a means of 
distinguishing the chief species, without flowers, I have attempted 
an analysis which will, I think, serve the purpose- 

A-Burmese species only- 1. A. elegans. 
At-South Indian ,, ,, - 2. A. Wightiana. 
A"-North Indian (Himalaya and Khasia hills). 

B-No, or vcry faint transverse veinlets. 
C--Transverse veinlets none. 

D-Leaves hairy along the midrib, apex 
of sheaths very small- 3. A. falcatn. 
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D'-Leaves glabrous, apex of sheaths 
. 

long- 4. A. khusiona. 
C'-Transverse veinlets faint, distant, scanty. 
D-Leaf sheaths ciliate- 5. A. suberecta. 
Dl-Leaf sheaths not ciliate- 6 .  A.  Falcon&. 

B'-Transverse veinlets di.tinct, leaves at  least 3 inches long. 
C-Nodes thorny, internodes with tawny 

wool at  the top- 7. A. Griithiana. 
C0-Nodes not thorny. 
D-Shoot sheaths with very large auricled 

apices- 8. A. hirsuta. 
D'--Shoot sheaths with narrow, subulate apices. 
E-Sheaths rounded at top- 9. A. spath$wa. 
E'-Sheaths pointed, truncate at  top. 

F-Internodes and sheaths rough- 10. A. mcemosa. 
3"-Internodes and sheaths smooth. 
G-Apex broadest in the middle. 
H-Ligule fimbriate- 11. A. callosa. 
H'-Ligde b l u n t  12. A. intermedia. 

(3'-Apex broadest at base- 13. A. Hookmiana. 
W-Transverse veinlets distinct, leaves 

shorter than 3 inches- 14. A. mierophylla. 

b 
I t  is probable that a study of more numerous specimens, especial- 

ly of the Khasia species, may detect errors in the above and lead 
to modifications, but as i t  is, it may prove useful. After all, as 
in the same locality, i t  is rare to find more than two or three 
at  once, the determination can be simplified. I n  the North-West 
Himalaya, as Brandis has shown, there are two common species, 
wk., A. falcata and spathifEora, and these are at  once separated 
thus- 

Flowers annual. Leaves without transverse 
veinlets, sheaths long pointed- A. falcata. 

Flowers not annual. Leaves with transverse 
veinlets, sheaths rounded at top- A. spatha$ora ; 

while A. J'alconeri, while having only very faint transverse vein- 
lets, has not the annual flowers of A. falcata. 

P I n  the Darjeeling hills the high level species are A. qathifia, 
racernoen, intermedia and Hookeriana, and these may be thus d i e  
tingnished- 

Stems nmooth, yellow, branchlets red, sheaths 
rounded at top- A. spathtjba. 

Stems rough green, sheaths strigosely hairy, 
ciliate-- A. rcreemosa. 



Stems smooth, yellowish, thick-walled, leaves 
I 
1 

narrow- A. intermedia. 
Stems smooth, bright green, thin-walled, with 

a blue ring below node, leaves broader- A. Eookeriana. 
I n  the same region the low-level species A. falcata and A. khas- 

iana differ from the high level ones in the want of transverse vein- 
lets and from each other thus- @ 

Leaves hairy along midrib below, apex of sheath 
very small- A. falcata. -. 

Leaves glabrous along midrib below, apex of 'I 
sheath longer- A. khiaraa. 

The species of the Khasia hills are thus distinguished- 
No transverse veinlets, ligule b l u n t  A. khasiana. 
Faint transverse veinlets, ligule ciliate- A. suberecta. 
Transverse veinlets distinct, leaves very small- A. microp?tylla. 
Transverse veinlets distinct, sheaths long, smooth, 

ciliae few, short- A. callosa. 
Transverse veinlets distinct, sheaths short, stri- 

gose, ciliae many, long- A. hirsuta. 
These graceful little bamboos form a very interesting group, 

some of the members of which are in cultivation and flower in 
gsrdens in England. The chief cultivated kinds are A. falcata and 
A. Falcon&, though the species most commonly met with and 
found to be perfectly hardy in the open air is the Japanese, A. C 
japonica. 

More information regarding the life-periods of these plants is 
badly wanted, also is it important to know if, when the flowering 
season occurs in the case of the more widely spread kinds like 
A. spathtflora, i t  is universal or not throughout its range. 

KEW, J. S. GAMBLE. 
Februa y 29th, 1888. 

DENDROMETERS. 

THE April number of the " Indian Forester " contains a descrip 
tion of one of the many heightrmeasurers which have been, and are 

4 still being, devised in Germany and France. The writer of that 
article gives no information as to the degree of accuracy attained 
by Weisse's dendrometer, but from his diagram-having never 
been fortunate enough to see the instrument,-I should think i t  
must give a rather rough approximation, for the number of grada- 
tions shown (in the picture at any rate) is very small, and the 







teeth ~ehich stop the pendulum-though very ingenious-nlust 
rather deter from the attainment of a great degree of accuracy. 

I t  seems to me that a dendrometer, to be worth anything, should 
be qnalified to give an accurate result. For every one with a 
little practice can judge the height of a tree approximately, and i t  
is only when an exact measurement is required that a heighLmea- 
surer is useful. Otherwise i t  were as well to dispense with instmd 
ments altogether, and simply to measure at sight or else by means 
of some of the sintple processes which the natives themselves em- 

I, 
ploy. 

I have before me however a dendrometer which is at  once very 
accurate, portable, and simple in construction. I t  is called Fanst- 
mann's Spiegel-Hypsometer. 

This consists of Q small board 74" x 3" x )" to which are at- 
tached two little brass hinges, one a t  each end, which unfold, 
and give,-the one an eye-hole, the other, a cross-wire : between 
these, a slip of wood runs in a groove as shown in the figure, the 
groove bearing on either side a graduated tahle, 10 to 130, and the 
thread carrying the plummet (which when not in me, fits into a 
little cavity in the board,) is attached to the base of this sliding 
piece of woed, which, in order to take a measnrement, is placed 
with its index opposite to the number oorresponding to the base 

b line measured. 
Along the bottom of the board runs a scale of heights, about 

26 graduations to the inch ; while at  the side is hinged a minor 
in a metal case of nearly the same length as the Ijoard. 

It is this very ingenious contrivance of Fanstmann's which gives 
this instrument its character, 

The mirror serves the purpose of the teeth in Weisse's hgpsol 
meter. For without moving the eye from the eye-piece, one can 
at the same time read in the glass, which is held with the left 

, hand, the number where the pendulum intersects the scale of 
heighte, and so a very accurate result is obtained. The numbers 
on the scale of heights are written backwards, so that when read 
in the mirror, they read straight. 

The principle of the instrument is based on the same geometri- 
cal truth as Weisse's, and most other dendrometers. But the 
writer of the article describing Weisse's instrument is wrong in 
supposing that he would have to change his scale to read feet 
instead of meters. The height read is relative, not absolute. 
Whatever unit is used for measuring the base line, the same will 
be the unit for the height given. My dendrometer too is marked 
for meters, but is equally true for feet or fathoms. 

2 e - 
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I n  conclusion, I may remark that this instrument may be very 
usefully employed as a clinometer,-in plane-table surveys, for 
example. 

COMPOUNDING) FOREST OFFENCES. 

THE correspondence that has appeared in the " Forester " on the 
above subject is interesting from more points of view than one, 
and shows the truth of the old adage, p o t  Aomines, tot sententice. 
I n  every province there appear to be different methods of reading 
the law, and of applying it, but the procedure of '' Gorarh" is the 
most extraordinary of all. What is the size of his Division ? I s  
the Ranger empowered by the Local Government to hold an en- 
quiry into forest offences ? if not, " Cforarh's" plan appears to me 
to be illegal ; it is most certainly entirely opposed to the spirit of 
Section 67 ; to understand this, read Mr. Baden-Powell's letter in 
the "Forester," Vol. VII., page 156, and his remarks on " Jungli 
Sahib's" note, same volume, page 298. I t  is clearly expressed 
hero that only snch cases as come under the Forest Officer's own 
cognizance, should be treated under Section 67, that is n case which 
he has personally investigated, generally going to the spot, seeing 
the damage done and estimating it, and examining the accused 
and the witnesses, snch procedure in fact as is mentioned in the 
Editor's note, page 166. But " Gorarh" sitting in his office or 
camp many miles off, on the mere report of a Forest Ranger, has 
" settled thousands of cases," by what I maintain to be an illegal 
method ; it is no doubt an effective method, saves trouble, a i d  
looks well in the record ; but it is not Section 67 of the Forest 
Act. 

I must say that with '' Jungli Sahib" (VII., 156) I thought 
Section 71 (b )  empowered us to issue summons to compel the at- 
tendance of witnesses in any case, and have always acted on this 
assumption ; but i t  appears from Mr. Baden-Powell's note that I 
was wrong, as this power only refers to survey of lands, bound- 
aries, kc. This point should be authoritatively settled one way or 
the other-we should certainly be empowered to summon witnesses 
for the prosecution, for they may not nlways attend as readily aa 
they appear to do in the School Circle, N.-W. Provinces. The 
whole question of the administration and working of Section 67 is 
one that is worthy of the attention of the Inspector General of 
Forests ; it would be interesting and instructive to compare the 
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different interpretations of the Section in the various provinces, 
and some more uniform method of action would be desirable. As 
to the utility of the Section, there do not appear to me to be two 
opinions possibIe, and if the honest " Ghati " had a smaller Divi- 
sion to look after, he would probably alter his verdict. 

FORESTRY THE CAPE. 

MR. D. E. Hutchins, Conservator of Forests, King Williams Town, 
Cape Colony, writes as follows :- 

I have to thank you for the consignment of box soed that, after 
some delay, a t  last came safely to hand. It looked all right, and 
I hope will germinate. As we have now a parcel post, would you 
kindly remember in sending me any seeds in future to send by 
parcel post. The boxwood seed was detained some time in London. 
I am sending you by this mail 5 lbs. of yellowwood (Podmarpus 
lat~oliaj and 5 ibs. of sneezewood seed (Ptero.yZon utile). From 
the way that Himalayan trees'grow on onr mountain, I feel certain 
that both theso trees will grow on the Himalayas. The yellow- 
wood tree you would only grow for ornament or as a curiosity, 
but i t  is well worth your while to try and establish a culture of the 
sneezewood tree. The seed I send is from the large tree growing 
in the mountains. I n  these mountains all Himalayan treos seem 
to flourish, while on the low country between the mountains and 
the sea it is evidently too dry and hot for them. On the Perie 
mountains a t  3,600 feet elevation, I have a collection of deodars 
and Pinue Iongifolia that have a curious history. The seed was 
originally sent some years ago by Sir Dietrich Brandis to the 
Grahams town Botanical Gardens. There the plants languished 
in a climate too hot for them, till they were liberally presented to 
me by the Curator, for planting on the mountains. A few months 
after being planted out,, on the mountains, they took a new lease 
of life. Seemingly the growth now is all that conld be desired. 
And i t  is pleasant for me to watch the development of trees, that 
I heard abont in India, and yet left withont even seeing. 

Have you received our annual report, which I sent yon, for last 
year 1886 ? 

Can you put me in the way of obtaining a regular yearly s u p  
ply of deodar seod? Perhaps you could tell me what would be 
the quotation per lb. in lots of about 20 Ibs. 

4th Iliarch, 1888. 



AUTHENTIC CASE O F  FOREST F I R E  CAUSED BY 
LIGHTNING. 

THE following instance of a forest fire which came under my special 
notice may help to convince those who are still sceptical as to this 
cause of forest conflagrations. 

At the Kandar block of the Lambathch forest of this Division 
on the 17th of May last, a flssh of lightning was observed to strike 
a deodar tree, and shortly afterwards the grass round the tree was 
observed to be on fire by some villagers who were at  work in a 
neighbouring field, and who promptly proceeded to extinguish the 
flames, and then reported the matter to the Forest guard, whose 
choki is situated some distance off. 

On the 2nd of June I examined the tree, and found that there 
can be no doubt as to the firing of the grass through the agency 
of lightning. I t  should be noted that the tree was half dry, the 
base having been injured by fire on some former occasion, and 
was therefore in a very inflammable condition. In  another part 
of the block a green deodar tree was also struck, and half of the 
tree knocked away, but in this case the grass did not catch fire. 
This is the seoond time that a fire has happened at  this block, 
though a flash of lightning on the former occasion during 1884, a 
kail (Pinus excelsa) tree having been struck and the grass lighted, 
but the evidence was not quite so clear as on the present occasion. 

E. McA. M. 

RATHI PUVU (ROCK FLOWER). 

THE Rathi Puvu found in Bellary is probably identical with that 
found on the large rocks on Horsleykonda and Tettu hill in the 
Cbddapah District. Its use is unknown in the District, but some 
merchants from Anantapur export a few bandy loads annually. 
They pay a seigniorage of Rs. 2 per maund of 25 lbs., and sell in 
Anantapur at Rs. 10 or 12 per mhnd.  I n  Anantapur it is eaten 
with curry, and is also used medicinally. The lichen is collected 
during the hot weather, i.e., in April and Nay. 

The business is very profitable, and the seigniorage rate might 
easily be doubled without causing any hardship to the merchants. 
Collection by departmental agency is being tried at  present, and it 
is possible that this may induce the Anantapur merchants to make 
higher bids for the right of collection. The cost of collection 
and export is shown below. 
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... 8eigniorage on 40 maunds, ... 
Collection of do., a t  8 annns per maund, 
Cartage to Anantapur, 8 0  miles, ... 

Total, ... Bale of 40 mannde, a t  Rs. 10, ... 
Profit, 

CUDDAPAH, 
7th June, 1888. 

APPROPRIATION O F  LAND UNDER SECTION 28 O F  
FOREST ACT. 

A QUESTION has arisen whether lands in a Taluka in which the 
Revenue Survey has not been introduced can be placed under Sec- 
tion 28 of the Forest Act. 

Proposals were submitted for notifying the lands as Protected 
Forest ; but they were vetoed by a higher authority. According 
to Section 28, clause 3 of the Forest Act, (1878,) i t  would appear 
that no action can be taken until the lands have been surveyed, and 
the rights of Government enquired into and recorded. But surely 
there must be lands in other parts of India on a similar footing. 
And if there are, will some of your readers state what is done 
in those cases, especially if the forests are in danger of being 
rapidly destroyed. 

One remedy of course would be to induce Government to in- 
troduce survey operations at once ; but is there no other remedy ? 

23rd May, 1888. G. E. M. 
I n  Section 26 of the Forest Act, i t  in clearly laid down that if the Local 

Government considere that enquiry and record are necessary, in the case of any 
foreet, or wmte land, but that such enquiry will occupy such length of time 
.s that the rights of Government will in tho meantime be endangered, it  may, 
(pending such enquiry and record) declare such land to be a prohctrd forest, 
but so ae not to abridge or sffeat any existing righta of individuals and wm- 
munities,-[ED.] 

CATTLE STRAYING INTO PLANTATIONS. 

I THINK the following correspondence between myself and my Col- 
lector might be useful t~ Forest officers as giving the law of cases 
in which the only adequate compensation would be obtainable from 
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the mmters. Thus if 100 cattle in the charge of a little boy go 
into a plantation, the least one could charge would be perhaps 
twice the daily rate, or 8 pies per head-total Rs. 4-24. Clearly 
in such a case the masters will have to pay, but as " Collector" 
says this is not obtainable from them criminally, but only as a 
charge for the material eaten. 

A. Cf. HOBART-HAMPDEN. 
I am continually being annoyed by large numbers of cattle 

straying into a plantation, and the herdsman in charge (when he 
is present) is always too poor to pay-my plan being to charge 
twice grazing dues, or some such thing. Are the masters liable ? 

FOREST OFFICER. 
The masters are liable in a Civil Court-that is to say, if yon 

can charge a double fee, they could be made to pay. 
But if it is a penalty, and imposed by you at  a Criminal Court, 

the masters, being nl-~ent and not proved to have instigated the 
act, mould not be liable for the doings of their servants. 

COLLECTOR. 

SIB D. Brandis writes as follows :- 
The seeds of Quercus imna have germinated, and have yielded 

healthy plants both here and at  Hoidelberg. Professor Pfitzer 
desires his thanks to be expressed to those who collected, packed 
and sent them. Q. h n a  will not live out of doors in Germany, 
but the two other oaks might, and I would now suggest, that as 
soon as they are ripe, small bags of ripe acorns with charcoal be 
sent by pattern post. Very likely, if they are despatched sharp, 
charcoal may not be necessary, and to test this I mould suggest 
say two little bags of each kind with charcoal, and two such bags 
without charcoal being sent when Q. senrecarpifolia and dikctata 
ripen. 

Perhaps it might be worth while putting this notice into the 
"Indian Forester." I t  gave us the greatest pleasure when these 
acorns germinated, and they are now healthy plants with green 
sharply dentate leaves, upper side somewhat shining and grey, 
velvety underneath. 

TUNIS AND PERSIAN DATE PLANTS. 

HAVING a large number of Tunis and Persian Date plants ready 
for planting, I request to know what possibility there is of their 



FOREBT TOUR OP COOPER'S HILL BTUDEATB. 321 

being a success in a moist part of Tirhoot. This is a palm district, 
and many varieties do well. 

I should be glad to hear if the date of commerce, Phmlix dacty- 
lifers, does well in any part of India, that is, does it produce mar- 
ketable dates sufficient to pay expenses. 

At the Lucknow Horticultural Gardens I believe they fruit year- 
ly in the rains, and that the fruit rots on the plants, owing to the 
moisture, and does not come to perfection. 

HOW do the plants answer in the Botanicnl Garden at Seebpore ? 
I should be obliged if any of. your numerous readers could give 
any information on the subject. 

22nd May, 1888. J. B. 

FOREST TOUR O F  COOPER'S H I L L  STUDENTS. 

WILL any of the late arrivals from Cooper's Hill College of For- 
estry be so very good as to give me particulars on the following 
points :- 

(i). The time the tour through continental forests extends over, 
and the month in which it usually begins. 

(ii). Probable cost of the tour, allowing for everything. I shall 
be very much obliged for any and all information which can be 
given, as I intend going home to attend the practical course next 
year. 

T R ~ G  OF CEYLON FOREST OFFICEBS.-The Ceylon Times re- 
marks :-" The recently appointed Foresters-Messrs. Tatham and 
Hansard-have just received instructions to proceed to the Indian 
School of Forestry at  Dehra Dun, in the North-West Provinces, 
to study forestry there for eighteen months. AU their expenses 
are to be paid by our Government, and they will receive salaries 
as well ; so they are very hcky to be given this excellent opportu- 
nity of acquiring a scientific training in their work." 
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TIMBER AND SOME OF ITS DISEASES. 

MR. Marshall Ward's excellent papers on the diseases of timber 
have been continued in the number of LLNature" for the 31st May, 
and contain matter of the highest importance to Foresters, the 
wood-cuts showing the sections of wounds in trees being particu- 
larly clear and detailed. 

He treats of the natural death of branches in a dense forest 
from want of nourishment, as they become deprived of sufficient 
light by the growth of the parent crown and of neighbouring 
trees, and the effects of breakages by snow, wind, or the fall of 
neighbouring trees are explained, as well as the attempts of nature 
to cover over a wound by the formation of a callus. 

It is also shown that unless such wounds are properly closed, 
they afford access of parasitic spores to the tissues of the tree. 

The question of interference to prevent this, is of course one of 
expense, but, if possible, broken branches should be cut off close 
to the stem in winter, and a clean cut made without tearing or 
crushing of the cortex or cambium, and the surface painted with 
tar, which kills any spores falling on it. 

Mr. Marshall Ward's paper is continued in "Natnre" of the 7th 
June, commencing with an account of Cankm, the generic name 
of a number of diseases resulting from parasitic fungi attacking 
the exposed cortex, or cambium, when some small wound is im- 
perfectly healed. 

The well known ' Larch &erne ' is taken as a type of Canker, 
and a full account of the development of the fungus Petiza W& 
kommii, which causes the disease, is given. 

Mr. Marshall Ward remarks that the larch is an Alpine tree, 
growing naturally at  an elevation of 3,000 to 6,000 feet above sea 
level and even more. 

I n  its native heights the disease occurs, but does not become 
epidemic, as it does in the valleys and plains of Europe. 
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This affords another strong argument against attempting to 
grow exotic timber away from its proper soil and climate. 

Regarding the conditions which favour larch disease, we read 
that whilst in the mountains, it is free from leaves till May, in the 
lowlands, it often begins to shoot at  the end of March, or the be- 
ginning of April, and consequently the tender leaves and shoots 
are liable to the attacks of spring frosts, whilst the transition 
between winter and spring is very sudden on high slopes, and the 
leaves are rapidly formed without any check. 

I n  warm damp valleys also, the tissues are softer and more 
watery, and more liable to damage by frost than the more com- 
pact tissues formed in mountains. The dry air of the mountains 
is also unfavorable to the development of the spores of the Peziza, 
even if they obtain a lodgment on the trees. . 

We look forward to further papers promised by Mr. Marshall 
Ward on this interesting snbject. 

RHEA FIBRE.-The Cfovernment of the French Republic has 
notified its intention of holding a competitive trial of machines 
and processes for the preparation of Ramie and Rhea fibre. 

The competition will be held at  Paris on the 15th August, 1888, 
and intending competitors should address ' Le Conseiller dYEtat, 
Directeur de l'Agricultnre, Paris.' 

2 T 



CHURCHILL & SIM'S WOOD CIRCULAR, 
MAY ~ T H ,  1888. 

EAST INDIA T E A K . - T ~ ~  deliveries for the first four months of the 
year have been 6,192 loads against 3,294 in 1887, and for April 
1,382 loads against 914 last year ; and the stock, as will be seen, 
is 4,800 loads less than last year. All very satisfactory figures ! 
The only danger is that shipments may hecome too large. At 
the present level of price there is little, if anything, to check 
consumption, and as most of the floating cargoes are disposed of, 
there is no reason to expect any pressure on this market for many 
months to come. Price current per load £8 to £13. 

KAWRIE PINE.-T~~ demand has decreased, and very few sales 
have been made. Price current per foot superficial 6cl. to 9d. 

EBONY.-Ceylon.-The demand is dull, and stocks are heavy 
and increasing as shipments continue much in excess of consump- 
tion. Mauritius-Small parcels of sizeable, sound wood might be 
sent, but there is sufficient stock of other sorts. Madagascar and 
MiEcaesar-are inactive. Price current per ton, £6 to £14. 

BOXWOOD.-Persian.-Stock is chiefly composed of small wood, 
for which there is not much demand. African.-There is a fair 
demand for good wood in small parcels. Price current per ton 
f.3 to £12. 

EAST INDIA TEAK.-T~~  deliveries for May have been 742 loads, 
against 1,197 last year, and for the first five months 6,934 loads, 
against 4,491 last year. The demand has been less active during 
the past few weeks, falling chiefly upon planks. The prospects 
for the latter are not quite so promising, the extra price they have 
commanded threatening to over-stimulate the production. Quota- 
tions both for logs and planks have remained unaltered since our 
last report with rather more difficulty in selling. 

E ~ o ~ ~ . - - C c ~ h - - c o n t i n u e s  dopressed ; prime, large wood is 
firmly held, but no sales are being made, and to clear inferior par- 
cels low prices have to be accepted, as the demand has not improved. 

Prices unchanged since former Circular. 



SKETCH O F  THE FORESTRY O F  WEST AFRICA, WITH PARTICULAR 
REFERENCE TO ITS PRESENT PRINCIPAL COMMERCIAL PRODUCTS.*- 
This work is offered as a humble contribution by the author, 
commemorative of the Jubilee of Her Most Gracious Majesty the 
Queen. He  happily dedicates it to his wife, out of consideration 
oi the self-sacrifice she exhibited in foregoing the society of her 
husband during the compilation of the work, which was carried 
out in his leisure hours. 

It is a work treating of the forestry of JJTest Africa, but in 
practice it reaches far beyond this line, and embraces a large part 
of the vegetable products of the colony, exhibiting some interest- 
ing side lights on the manners, customs, trading characteristics 
kc., of the inhabitants. 

I n  reviewing the work for this Journal we shall, of course, con- 
fine ourselves to forestry and details strictly bearing upon timber. 

Like most tropical countries the west coast of Africa produces 
an abundance of palm trees and dense or hard-wooded trees, mostly 
of the legu~ninous order, an order of wliich the laburnum, familiar 
to us in England, is a member. As a natural consequence the 
wood is mainly small in character. The African oak or teak 
(02djeUia Africans) is abundant in Sierra Leone and Upper 
Gambia, producing timber trees of good quality 15 feet in circum- 
ference of stem. Other trees are noted 10 to 12 feet in circumfer- 
ence; but, although the vegetation is vast, the great volume of 
the wood is small in diameter. Nevertheless the author does not 
endorse tbe description given of the country by pessiinists and 
disparagers as the land of "bush." He  quotes from Butter Sheet 
a description of a West African forest :- 

LL SO vast is this vegetable kingdom, that tlie animal world 
sickens and dies out before it-this immense forest holds scarcely a 
living creature. For months I have trodden its labyrinths, and 
seen only a diminutive deer, s grey ~nonkep, and a few serpents." 

* By Alfred Moloney, C.M.G., of the Government of the Colony of I~ngofi. 
(Land011 : Sampson Low, Xaraton, Searle, and Rivingto~i, 1887). 



326 NOTES, QUERIES AND EXTBACTB. 

A curious system appears to obtain in these settlements, inasmuch 
as the farmers are partially nomadic, moving from one district or 
farm to another as the land becomes impoverished or exhausted ; 
as a natural consequence these exhausted farms become features 
in the landscapes. Our author says :- 

"Land is worked on an average ten years, after which it is d+ 
serted for virgin soil. This period is made up as fo s :-four or 
five years continuously after clearage by cultivat P' n and harvest, 
two or three years to lie fallow, and the balance of the time to 
re-cultivation and fresh harvest, when the land is considered by the 
people as worn out." 

This system has a direct bearing on the forest growths of the 
country, and clearing by axe and fire is constantly going on, added 
to which, from ignorance or indifference, trees of great commercial 
or economic value are largely destroyed. 

It seems an ordinance that where the European sets his foot, his 
first office is to destroy the native timber. This example is speedily 
followed by the native races, who upon imbibing the first rudiments 
of civilisation, in the shape of cultivating the soil, immediately fall 
foul upon their native forests. Timber is a slow and unproductive 
crop, and must give way to plants that yield their returns in one 
seaeon. 

It is easy to see that as centuries roll on the natural covering of 
the earth disappears, and the climates become more dry, and the 
land more arid. 

Our author informs us that the islands of St. Helena and Ascen- 
sion are now denuded of their indigenous timber, and that the 
native trees remaining are of small dimensions, the foreign ele- 
ment being next to nothing and undeveloped. 

"St. Helena was disoovered by a Portuguese, Jean de Noya, in 
1501 ; a t  that date it was entirely covered with forests, the trees 
drooping over the trelllendous precipices that overhung the sea. 
Now nearly the whole of the indigenous vegetation has disap- 
peared, except on the upper part of the central ridge, and is only 
very partially replaced by introduced plants, in consequence of the 
soil being washed off from its rocky foundation since the destruc- 
tion of its forests." 

" I n  South Africa, according to Colonial botanistu' reports, mil- 
lions of acres have been made desert4, and more are being made 
desert annually through the destruction of the indigenous forests. 
I n  Demerara the useful timber trees have all been removed from 
accessible regions, and no care and thought given to planting 
others. From Trinidad we have the same story ; in New Zealand, 
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there is not a good Kundi pine to be found near the coast, and 
I believe the annals of almost every English colony would repeat 
the tale of wilful, wanton waste and improvidence." 

Our author says, " I t  can be stated, without fear of contradic- 
tion, that in our possessions on the coast of Africa the timber is 
rapidly and visibly diminishing, and that the adoption of steps for 
replanting and preventing waste has become worthy of early con- , 
sideration." " I t  would be no hardship, and would prove highly 
advantageous, to impose as one of the conditions of lease, that in 
clearances for farm purposes, certain trees of known value should 
be uninjured, as far as practicable, either by axe or by fire." 

One source of great destruction to the native timber is the supply 
of firewood, for which purpose the mangrove, a tree highly valuable 
for its sanitary qualities, is largely drawn upon. Firewood is difE- 
cult to secure in some districts, and is consequently becoming dear. 

The pages of this book are eloquent in pleas for the preservation 
of forests as sources of wealth and of benefit to the climates 
wherever they are situate, and they are equally rich in regrets that 
the study of forestry is so much neglected in our schools. On this 
subject Sir Joseph Hooker is quoted as follows :- 

" Forestry, a subject so utterly neglected in this country that we 
are forced to send all candidates for Government appointments in 
India to France and Germany for instruction, both in theory and 
practice, holds on the Continent an honourable, and even a dis- 
tinguished, place amongst the branches of a liberal education. In  
the estimation of an average Briton, forests are of infinitely less 
importance than the game they shelter, and i t  is not long since the 
wanton destruction of a fine young tree was considered a venial 
offence compared with the snaring of pheasant or rabbit." 

In  the early pages of the work under review we find allusion to 
the home Government making official enquiries as to the capabilities 
of the colonies dependent on the British Crown in supplying timber 
for shipbuilding, railway works, general building, furniture, lath- 
wood, kc. This was in the form of a circular despatch, dated June, 
1874, emanating from the Colnmissioner of Woods and Forests. 
We there learn that like enquiries were made in the same year by 
the Foreign Office, through Her Majesty's representatives abroad, 
and that the result was compiled in the following year. These 
inquiries do not seem to have borne much fruit, as the Gambia and 
St. Helena alone responded. I n  the former, mahogany for s h i p  
building is noticed ; rosewood and blackstick for boat and canoe 
building, the male species of L' runs " for bridge and house building, 
luangrore for props, posts, and small vessels, black ditto for build- 
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ing native houses, cotton tree for canoes, and domestic utensils, Qc. 
The forests are noted as being owned by the Government, and to 
be diminishing, owing to the operations of wood-cutters, that re- 
strictive ordinances with regard to felling trees were in contempla- 
tion, and that the export trade in timber ceased with the introduc- 
tion of iron in shipbuilding. 

I n  the West African Settlements, as a whole, the export trade 
in timber still exists; but i t  is strange that France is a better 
market for the wood than England. One branch of this wood 
trade is dye woods, snch as camwood, barwood, and red sandalwood, 
of which about 3,000 tons, value £15,000, were shipped to the 
United Kingdom in 1878, since which date the trade has declined 
owing to the increased use of dyes produced from coal tar-refuse. 

From the Gaboon it is estimated that 40,000 tons of sandalwood 
and ebony are annually exported. 

Mr. (4. S. Saunders and Messrs. Gardner & Sons of London, who 
are associated with this West African wood trade, appear to have 
contributed valnable information to the author. From these sour- 
ces we learn that barwood realises in London from £2 10s. to £4, 
or £2 15s. to £4 58. per ton. This wood, besides its use in the 
dyeing trade, is worked up in Sheffield for knife handles, &c. 

Camwood is extremely valuable, as it ranges from £29 to £35 
per ton ; black ebony from £4 10s. to £13 per ton, according to 
size, colour, and freedom from defects. 

Our author writes :- 
"Although West Africa has ceased-let us hope only tempora- 

rily-to form one of the timber centres as regards export trade, an 
extensive and important local timber industry proceeds, partly in 
the building of canoes and cutters for the river trades, and partly 
in the substitution of framed wood for mud and wattle houses along 
the coast line." 

The prices of West African woods when they reach this country, 
mostly by steamers plying to Liverpool, appear very high, but it 
is a fact that with close application, with the view of developing the 
trade, a great advance in the direction of cheapening their cost 
nlight be made, for we le?m that the finest of the woods, snch as 
mahogany, rosewood, good hard and beautiful woods, &c., could be 
purchased at  the Gambia at  2d. per foot (super. 1 inch thick). 
A list of many useful woods is given, in which the local prices 
under existing circumstances range from Id. to 6d. per super. foot 
1 inch thick. 

The detailed particulars of the different kinds of wood produced 
hy these West African Colonies and Protectorates are not very 
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lucid, and the index, which is a mere skeleton of the co~tents, does 
not render much assistance. For instance, if you turn to oak or 
mahogany you find neither, and any notice thereon has to be found 
in the text in the best way i t  can. The reviewer remembers, in 
reading the book, coming across a beautiful description of a tropi- 
cal forest. He  failed to note the page, and he has sought for it 
again and again in vain. A defective index is a great drawback 
to any publication, especially of the text-book type, of which the 
work under notice is no mean example. 

The description of African oak or African teak is drawn from 
Lindley and Moore's " Treasury of Botany," and is very brief. 

Of African mahogany we have the following note, bearing date 
1832 :-" Fifteen yaws ago it was not known that mahogany grew 
in the Gambia. Since that period .several thousand loads have 
been shipped to England from our settlements on that river, and 
although the natives would not at  first prepare it for shipment, they 
are now willing to supply any quantity that may be required. This 
is the cail-cedra or mahogany tree of the Gambia ( laayer  a e n e g a h  
ais Juss), a lofty tree, the wood of which is adapted for building, 
carpentry and joinery, and for turning. 

Of other woods there are incidental notices, but they are not of 
that detailed nature that timber merchants would wish. 

Amongst curiousities of timber we may note a shipbuilding and 
carpentry wood exported from Sierra Leone called " Pissaman," 
that is proof against the attack of marine animals ; another wood, 
called mool, the produce of a tree that yields vegetable butter; 
whilst another, bearing in Lagos the name of " Oroko," resists for 
years the destructive action of the " white ant." Perhaps the most 
curious is a member of the Screwpine family, the Fanjahnee 
(Mandingo) of the Gambia, or self-fire-consuming tree, abundant 
in Upper Gambia. The natives assert that the fruit, when matured, 
bursts, causing spontaneous combustion, which often destroys the 
tree and desolates the site. No Mandingo would have such a tree 
in his compound as i t  is more treacherous than a firestick. 

Lastly, we may note the Mozambiti lignum v i h ,  a large tree, the 
mood of which is dense, closograined, and very heavy, with a deep 
reddish-brown heartwood and a light sapwood. The ash left on 
burning the wood is used by the Portuguese as whit+wash for 
houses, and by the natives to reduce the acidity of the native 
tamarind pulp. 

This particular coast affords a reflex of man in his primitive s tah  
in the veneration in which large trees are held by the natives, and 
the consequent immunity they enjoy from the destructive action of 
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the axe. This feature is   no st prominent in the Yornba country, 
where it refers to the Oroko, Afon, Araba, Ashori, and other large 
trees. 

A most interesting side of the timber question is the require- 
lnents for wood in a raw and manufactured state from outside 
sources, which is growing upon these colonies. These are very 
ably dealt with by the anthor, who seems to write in a tone of 
regret that the requirements are not met hy local means, although 
it is clear that, without this angmentation, the country is being 
rapidly denuded of its natural growth of wood for home consnmp- 
tion. 

We find that Sweden figures prominently in this import trade. 
Mr. Dering, reporting on the Forestry of Sweden and Norway, 

says :- 
" There is hardly a maritime country in the world, with the ex- 

ception of China and Japan, to which the produce of Swedish for- 
ests does not appear to find,its way." 

Our author says, "Swedish and Norwegian vessels regularly 
find their way to this coast." Statistics are given for 1872 ; but 
as they apply to the whole or our African possessions, they are of 
very little value when applied to the west coast only. Deals and 
planks, planed boards, and beams and spars, are the principal arti- 
cles shipped ; but a good deal, no doubt, reaches the coast, more or 
less in a manufactured state, from Great Britain. 

A considerable import of staves and empty casks is carried on, 
and we find in 1885 as follows :- 

Staves and empty casks, Foreign, ... ... £62,300 
9 7  3 7  ,, British, ... ... 15,966 

Wood unenumerated, Foreign, . . . ... 13,545 
The Americans do a considerable trade along the West Coast of 

Africa, mostly in wrought or manufactured wood, reference to sta- 
tistics of which are given. Our anthor says :-;'Here, as else- 
where, along this coast, American trade insinuates itself, whether 
in wooden gimcracks, furniture, rum or tobacco," and again, " A 
regular export, however, to West Africa of timber proceeds from 
the United States of America." 

The work under notice is one of considerable interest in connec- 
tion with forestry and the wood trade, as well as with other and 
kindred subjects, and is a welcome addition as a standard work to 
those particular branches of literature. We have no doubt i t  will 
meet with an active sale, and find a place in every library and col- 
lection of practical works bearing upon the trade and development 
of our colonies and dependencies. 
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We compliment the author upon his work, which must have 
been one of enormous labour and no little cost.-Timber Trades 
Journal. 

TaE OBEAT NOVA SCOTIA Ra~~ . -n 'hen  we last week again drew 
attention to the monster raft which left Nova Scotia on the 5th 
inst. for New York, we excused the brevity of our comments on 
the speculation till we knew whether or no the huge quantity of 
timber chained together would reach its destination or come to 
grief, as we had our apprehensions of the adventure being a risky 
one, and, as many expected, it has so far come to grief that i t  is 
adrift on the open ocean, entirely at  the control of the elements. 
An easterly gale sprang up on Sunday, the lath, and in latitude 
40 deg. 16 min., long. 70, the tow line parted, and the raft was 
lost, and when last seen was drifting in a southerly direction. 

I n  the accounts of the disaster yet to hand no mention is made 
of the steersman--or was there none? If so, the voyage must 
have been hopeless from the first, as in a contrary wind or a cross 
current it would be impossible to keep an elongated mass of mate- 
rial as this presented from coming athwart without something in 
the shape of a helm. The towing appears to have been set down 
as too easy a job, and it is evident proper provision was not made 
to meet one of the land gales, or rather hurricanes, which are so 
frequently encountered along the Atlantic coast. 

I f  it was worth while to build a raft on such a gigantic scale, i t  
was certainly false economy to put it under the management of one 
steamer. This vessel, called the Miran&, may have been of su5- 
cient power to have towed the raft, but when the connection was 
severed by the parting of the tow line, all control was gone till the 
gale subsided, and the chance of clawing hold of this floating island 
of wood with seas running mountains high became no light nnder- 
taking. The catastrophe might have assumed a less serious form 
had two tugs been employed, as when one line parted there would 
have been the other holding on, affording time for the other to 
again lend her help. 

We shall not be a bit surprised, however, to hear that the 
Mi~anda has again picked up the raft, which, of course, in fulfil- 
ment of her contract, she will go in search of directly the gale 
moderatm. One would have thought that a prudent commander, 
as soon as his line parted, would have run down to leeward of the 
sea-washed mass, and there ridden out the storm in comparative 
comfort, the huge pile of timber forming a splendid breakwater. 

2 u 
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I n  severe gales, where there is danger of a ship straining, it is 
not unusual for those in charge to get all the spare spars lashed to- 
gether and launch them overboard, secure with a strong line, and 
allow the ship to drift to leeward, slacking up till the spars or raft 
is sufficiently far to windward to break the force of the sea. 

We cannot understand why in the storm the dlimndu continued 
to tow ; she should have slacked np and saved the strain on her 
cables, keeping as near the raft as she safely could ; but, of course, 
there may have been circumstances of which we know nothing that 
made i t  expedient for the steamer to look to her own safety, and, 
perhaps, after all, it was a case of abandoning the raft instead of 
the tow ropes parting. This view has some colonring in i t  from 
the fact that a United States man-of-war is said to have been sent 
in search of the " raft," but if the Mdranda had not broken down 
we cannot see why she was not quite as capable of looking after 
the raft as any other vessel. 

I n  1792 a raft contaming about 1,000 tons of timber was built 
a t  Swan Island, in the Kcnnebec, by Dr. Tupper, a somewhat 
noted eccentric character. It was made by tree-nailing square 
timber together in the form of a ship's hull, and was ship-rigged, 
the intention being to send her across to England. A t  that time 
no manufactured lumber was admitted to the ports of Great 
Britain ; hence the timber in the raft was simply squared with the 
axe, to make i t  stow well. The ship or raft lay at  Bath for some 
time, i t  being difficult to get men to go in her. She finally went 
to sea, however, carrying a small vessel on her deck. But off the 
Labrador coast her crew became frightened by bad weather and 
abandoned her. She was afterwards boarded by men from a pass- 
ing vessel and found to be in good order, and i t  was suspected 
that she was deserted without sufficient cause. Two other similar 
attempts were made from the Kennebec, and both vessels went 
safely across, but foundered on the English coast, under the same 
suspicions of fraud as in the case of the Tupper ship. In  1825 the 
ship Baron of Renfrew was launched at Quebec, having made a 
previoue unsuocessful attempt, when she stopped on her way, 
owing to the grease being consumed by fire from friction. She 
was towed down to the island of Orleans and anchored. Her di- 
mensions are given as follows:-Length, 309 feet; breadth, 60 
feet ; depth, 38 internally and 57 externally ; tonnage, 5,888 tons ; 
draft when launched, 24 feet ; cargo on board whea launched, 4,000 
tons of timber. She was shiprigged, with four masts, and was 
perfectly flat bottom, with a keel of abont 12 inches, wall sided, 
sharp forward aud rather lean aft,jind looked more like a block of 
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buildings than a ship. She sailed in August, 1825, drawing 36 
feet of water, in command of a Scotchman, a half-pay lieutenant in 
the British navy. October 27th the Baron of Renfrew drove on 
shore on the coast of France, near Calais, and went to pieces. 

I t  is evident there are too many contingencies attached to rafting 
timber across the ocean to make i t  probable that any such method 
of transport will ever become general even if this Nova Scotia 
raft ultimately reaches its destination. 

For the information of those of our readers who may not have 
retained the particulars we gave of this extraordinary structure, 
we may mention that the raft consists of 27,000 trees, bound to- 
gether by a series of chains which connect those around the outer 
edges with a larger central chain, running lengthwise along the 
mass. The shape of the raft resembled that of a cigar, its length 
being 560 feet, greatest diamem 65 feet, the weight of the raft 
being 11,000 tons. The total cost of the raft, including timber, 
construction, and transportation, is about $30,000. The raft has 
the capacity of 70 large schooners, and the usual freight charges 
alone for this amount of timber are $25,000. Two other rafts of 
the same size are now being built in Nova Scotia. 

This mighty mass of timber, though estimated by some of our 
American contemporaries to be equal in weight and dimensions 
to the still "living," but not for long, wonder of the world, the 
Great Eastern, falls far short of the bulk and capacity of that 
Leviathan stean~ship, and we are well within the mark when we 
state that the big steam vessel couid stow all the trees in the Nova 
Scotia raft and a score of big shiploads besides, her burden being 
22,000 tons, and her length 700 feet, and breadth over all 87 feet. 
The raft, it will be observed, falls far short of this, and is a long 
way removed fro111 exceeding the largest ship afloat, one of Her Ma- 
josty's ironclad fleet, the Norti~urnberland, being over 12,000 tona, 
if we take the actual burden, which in comparing with a raft of solid 
timber i t  is only fair to do. Those who have been out at  sen in 
bad weather will fully understand the magnitude of the task the 
shippers of this huge mass of timber undertook, and those who 
have invested in the venture will wait with bated breath the news 
which passing vessels which have sighted the floating miies will 
bring. To vessels ignorant of its colnposition the first sight will 
lead them to the conclusion that they muat have got out of their 
reckoning, whilst some amongst the superstitious might think that 
they had met with the great sea serpent a t  last. I t  will not sur- 
prise us to hear some more legends of that great unknown animal 
conveyed to us by those whose glasses have been pointed in tho 
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direction of the "raft," when the weather was misty or a gale 
blowing that gave them no opportunity of taking more than a fly- 
ing look.-Timber Trades J w d .  

UPPER BURMA FOREST L~AsRs.-Whi1e attention is being drawn 
to the settlement by the Government of India of the various clainls 
brought by creditors of ex-King Theebaw, i t  may be well to re- 
call the circumstances under which the Bombay Burma Trading 
Corporation, Limited, obtained the concessions referred to by Sir 
John Gorst in his reply to Dr. Hunter, as reported in the Tinleu 
on the 5t,h instant. 

This Company had for a series of years worked the principal 
forests under leases renewed from time to time. The earliest of 
those leases, of which any account must be taken, began in 1881, 
and expired in November 1884. According to the terms of this 
lease, the Corporation enjoyed the sole right of removing teak 
timber from the King's forests into foreign territory. The rates 
to be paid by the Corporation for such logs ss had been cut and 
worked out by the King's own people are stated in the contract, 
as well as the royalties to be charged on the logs worked out by 
the Corporation itself. The schedules of rates include all possible 
sizes and qualities of logs, full-sized and under-sized, long and 
short ; but apparently nothing under 12 cubits (18 feet) in length 4 

was bargained for. 
A question arose as to the right of the Corporation to reject any 

timber under the terms of this lease, and to settle the dispute a 
eupplementary contract was entered into in July 1882, to come 
into force in November, and to continue till November 1887, al- 
lowing the Corporation to cut and remove as many logs as they 
chose provided these measnred under 18 feet in length (any girth), 
or were under 44 feet in girth (any length). 

Under this contract, called the " Shorts," a lump sum of Its. 
1,00,000 had to be paid annually by the Corporation. Now i t  is 
manifest from the wording of the original lease that the Corpora- 
tion had no right to reject any logs on the ground of their being 
nnder 44 feet in girth, and to those who know anything of the 
Burma teak trade it must seem surprising that payment for full- 
sized short logs (nnder 18 feet in length and over 4# feet in girth) 
was not provided for at  all. There is an unexplained mystery 
about this " Shorts " lease, for while the Corporation's agent, Mr. 
S. Jones, declared that it had been forced upon his firm, " in order 
to extract money," the Burmese held that nnder the original lease 



ROTDB, Q U l R l k 8  AND EXTRAOTS. 886 

there was no snch thing as rejected timber. (See correspondence 
in Burma Blue Book). 

I t  may not be possible now to discover at  whose door lies the 
credit or the blame, but there can be no doubt that the omission 
from the first lease of short full-sized logs (i.e., full-sized in girth), 
which led to the ~ubseqnent agreement, was a distinct advantage 
to the Corporation. Some of the largest and most valuable piecea 
of teak that reach Moulmein and Rangoon measure less than 18  
feet in length, trees of large diameter having in many cases to be 
cut into short lengths to enable the elephants to drag them. Apart 
from those logs which the foresters are obliged to cut short, there 
must be a great temptation presented to the workers nnder snch a 
lease to sacrifice a few inches in the length of "Hlaw" logs, 
on which a fixed royalty of Rs. 6-8 each was payable, in order 
to get them included in the " Shorts " contract. The complnint 
of Mr. Jones that this second contract was forced on them 
seems to indicate that the Bombay Burma Trading Corporation 
was obliged to agree to the terms in consequence of some other 
parties offering to compete with them for the working out of the 
large-sized short timber omitted from the first lease, and there wae 
a report in Bnrma that such was really the case. A few months 
after the "Shorts" contract came into force, a third lease was 
arranged to take the place of the original one, expiring in Oc- 
tober-November 1884. This too, like the second, was a lump 
sum contract, the amount payable annually being Rs. 3,50,000. 
When the quarrel arose between the Bombay Burma Trading 
Corporation and King Theebaw's Government, which resulted in 
the Burmese war, there were, therefore, two leases in force, which, 
for all intents and purposes, may be treated as one. Under this 
the Corporation had to pay yearly a sum of Rs. 4,50,000, and 
for that was allowed to cut and remove as many teak logs of any 
size as its foresters could. 

A11 that has been said above refers to the Ningyan and Toun- 
ghoo forests, where the disputes arose. The Corporation, besides 
these, worked the Chindwin forests, and had agreed to pay for this 
concession from November 1887, a lump sum of Rs. 2,50,000 
annually, so that for a yearly payment of Rs. 7,00,000 the Cor- 
poration claims under these leases to work all the principal teak 
foresb in Upper Bnrma without let or hindrance until November 
1892. 

In  daciding as to the claims of the Bombay Bnrma Trading 
Corporation, and as to the future working of the forests in Upper 
Bnrma, the Government of India has a most di5cult task set be- 



fore it. That this is felt to be the case by the authorities them- 
selves may be gathered from the fact that the matter seems still to 
be under the consideration of Government. 

As far back as November 1885, a memorial was addressed by 
Noulmein merchants and traders to the Chief Commissioner, and 
this was followed by one to Lord Dufferin when he visited Bnrma, 
early last year, signed by a large number of the leading firms in 
Rangoon, Xoulmein, and various parts of India. In both of these 
the Government was strongly urged to abolish all existing leases 
and to place tbe working of the forests in the hands of the Forest 
Department, and it was suggested that any compensation found to 
be justly due to the leaseholders shonld take the form of a mone- 
tary payment. I n  the n~ernorial to the Viceroy i t  was recom- 
mended that " the investigation into the claims of the leaseholders 
should he conducted openly by an influential commission of en- 
quiry, with h l l  powers to thoroughly sift all the evidence pro- 
duced before it." Up to the present time no such investigation 
bas been started, and there is a very general impression abroad in 
Bnrma that Government might find it somewhat inconvenient to 
carry through such an enqui ry as the one proposed. We went to 
war because Theebaw insisted that his decree against the Corpora- 
tion for breach of contract was not an arbitrary one, and refused 
to submit to the investigation proposed to him by the Viceroy. 

What people on the spot, who are most deeply interested in 8 

the matter, want is just what Theebaw was deposed for refusing-a 
searching investigation into all the circumstances connected with 
the granting and working of the forest leases. 

A letter published in the Bnrma Blue Book (1886), page 195, 
throws some light on the means adopted by the Corporation's 
agents to influence the Chief Commissioner on their behalf. The 
letter is attributed to Mr. Andreino, their Mandalay agent, but 
was evidently written by Mr. Louis Andrews, a German, and one 
of the Rangoon managers who had gone up to discuss matters with 
Nr. Andreino. 

From this letter i t  is clear that the King's agent (at Rangoon) 
was a creature of Andreino's own making, and that his answer to 
Mr. Bernard's Secretary was a "diplomatic " answer put into his 
mouth to serve the purpoqe of the Kin Woon Blinghee. 

I n  the Times of the 13th July last i t  was reported from Cal- 
cutta that the Government of India had come to an arrangement 
with the Corporation, and that the leases were to be continued 
under fresh conditions. This may or may not be true, but if 
Government can take up011 itself to vary the terms of Theebaw's 
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lea,ses, why not go a little further and abolish them altogether ? 
Nothing short of this will satisfy the other traders iu teak.- 
TEAK.- Yintber Trades Journal. 

FLORAL B A R O M E T ~ . - A  remarkable little weather-wise plant is 
now said to be on exhibition at  the Jubilee Flower Show just 
opened in Vi13nna. According to the account supplied by the pro- 
prietor of this natural curiosity it belongs to the family of the 
sensitive plants, but is so extremely meteorometric that it not only 
moves if touched, but will close its leaves forty-eight hours in ad- 
vance of any change in the weather. I t  seems, moreover, to be 
the most catholic of barometers. For it foretells not only rain and 
wind, stor~ns, and " set fair," but earthquakes and other subter- 
ranean movements. 

There is, of course, nothing impossible in the assumption that a 
Miniosa has been discovered more sensitive than the species with 
which the world has so long been familiar. We are not aware 
that hitherto any of them have exhibited hygrometric qualities, 
though i t  is needless to remind the gardener that several well- 
known forms instantly fold up their leaves when touch is applied, 
and, on a tropical turf covered with them, will so rapidly transmit 
the movement to one another, that the pedestrian sees to his amaze- 
ment a sort of wave of motion travelling ahead of him. For ages 
it has been an everyday piece of weather-wisdom that if the Sibe- 
rian sow-thistle shuts at  night the ensuing day will be fine, and 
that if it opens the sky will be overcast and the day rainy. I f  the 
common African marigold shuh at seven o'clock in the morning, 
there is a probability of rain being at hand. If the bindweed 
and the common marigold are already open, they will shut up a t  
the approach of rain, while the pimpernel is so notoriously sensi- 
tive to any excess of moisture in the air that it has received the 
name of " the poor man's weather-glass." I t  is a familiar fact to 
students of vegetable physiology that the leaves of PmMa hygro- 
m e t r i c ~  fold down or rise up in accordance with the state of the 
atmosphere. The leaves of the Haedysarun~s have been well known, 
ever since the days of Linnsus, to suddenly begin to quiver, with- 
out any apparent cause, and just as suddenly to stop. Force can- 
not initiate the movement, though cold will stop it, and warmth 
will set in action again the suspended animation of the leaves. 
If artificially kept fro111 moving, they will, when released, instantly 
begin their mollotonous task anew, and, as if to nlake up for lost 
time, will dance with redoubled onergy. The lower petal of some 
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orchids manifests similar spontaneous movements, the nature of 
which is more mysterious than the tendency of the compass plant 
of the Western prairies to present the edges of its leaves north and 
south, while their faces are turned east and west. The leaves of 
the Colocasia esculenta-the Tara of the Sandwich Islands-will 
often shiver at  irregular times of the day and night, independently 
of the wind or any external cause which can be detected by our 
rude senses, and with such energy that little bells hung on the 
plant tinkle. These, and many similar cases of something akin in 
appearance to spasm or reflex action which will recur to the me- 
mory of a botanist, are not to be explained by the presence of any 
peculiarity in the structure of the plant, and even did an organism 
exist, the sensitiveness by which the motive organ is affected re- 
mains as mysterious as ever. Such a structure has been described 
in the sensitive plants-whose activity, it is also-said, may be para- 
lysed by the vapour of chloroform-but we believe the keenest eye 
has not as yet been able to detect in the species just named any 
similar peculiarity capable of accounting for these strange motions. 
The chances, therefore, are that they are due to changes in the 
weather of such a slight character that our nerves are inoapable of 
appreciating them, or the mercury of recording their accompany- 
ing oscillations. I t  is, indeed, this extreme sensitiveness to atmos- 
pheric conditions, and more particularly to light, which causes 
certain plants to close, not only when there is a shower on hand, 
but at particular hours of the day. L' Floral clocks " can thus be 
made by planting flowers in a circle according to the well-ascer- 
tained times of their waking and going to sleep.-Pioneer. 
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THE FORESTS OF MANIPUR. 

(Continwd from paye 299). 

To the south of the Cachar-Manipur road, in the forests that 
contain the India-rubber, the nagesar (~Wessua fmea )  abounds, 
and a small trade is done by the hill tribes in colleoting its me- 
dicinal flower-buds. Along with nagesar one or two species of 
Eugenia are occasionally met with ; nnd the jirhl (Lagerstrmia 
Flos-regin~) is in great abundance, and with it the equally plenti- 
ful t ~ i n  (Cedvela Tuna). These useful trees ought to furnish the 
planters of Cachar with a never-failing supply of admirable tea- 
box wood but for the difficulty of re~noval. I cannot enumerate 
all the bushes and herbs seen in these forests ; ferns and dwarf 
palms form a dense under-vegetation, while every bough overhead 
carries its profusion of epiphytic orchids. I n  exposed situations 
the tropical Cassias abound-C. Fistula in the forests ; and C. owi- 
dentalis, C. Sophora, and C. Tora forming gregarious clumps in 
the open jungle. The general tone of the vegetation recalls, in 
fact, the warm, damp forests of South-eastern Bengal, devoid only 
of the cocoa-nut, betel-nut and palmyra palms, while every now 
and then the appearance of strangers bespeaks the border-land 
of a perfectly distinct area, the Malayan-such, for example, as 
the many plants belonging to the iCfelastomaceae, Ikmstrmiaceae, 
and Gutt~$m~ natural orders. I n  the Kala Naga forests the wild 
elephant is also fairly plentiful, and the Manipuris sometimes com- 
bine and hunt for the precious ivory-a demand that is rapidly 
exterminating tho monster of the forests from Southern Asia. 
Far away on the eastern side of Manipur recent foot-prints of a 
herd of elephants were met with, but practically the Manipur stock 
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is confined to the southern J ir i  forests bordering on the Lushai 
country. 

But I must hasten forward, as there are still some 70 miles to 
traverse before the valley of Manipur is reached. After having 
marched through some five or six miles of damp dense forest, the 
path improves with the ascent to the Godamghit outpost. For- 
merly about half-a-dozen Manipur soldiers used to be retained here ; 
but owing to the unhealthiness of the station they were removed. 
After leaving aodamghht the last view is got of the J ir i  river, 
and its dense evergreen forests stretching far to the left. A new 
country is entered on the ascent of the M~ikrii  range. The soil is 
dry and rich, and the forest changes completely its character. A 
few trees of nagesar continue, but soon become intermixed, in 
dank shady glades, with the graceful rounded clumps of the 
fig (Ficus tn'loba), the large leaves of which, with their ferruginous 
velvety surfades, are truly lovely. On dry grassy slopes and on 
the more open forest tracts, another fig is met with (Ficus conglo- 
bata). This tree, throwing towards the ground its fruiting boughs 
succeeds, through the aid apparently of ants, in having its fruits 
completely covered with the loose rich soil in which they are ri- 
pened. On the boughs of this tree a curious bee was found which, 
ant-like, had constructed its hive by sewing two or three leaves 
together. The in~oct  was very small, and had a curious greenish 
metallic lustre. Thinking this to be an ant that perhaps preyed 
upon the smaller species, supplied with food by the fig in return 
for services rendered, I was about to catch hold of it, when one of 
my coolies told me not to do 80, as the bee stung very badly a t  
first, but lost this power after a time. This local wisdom dictated 
a course of procedure that greatly astonished me. The hive was 
struck gently with a stick once or twice, the adventurer rushing 
off as hard as he could between each attack. By-and-bye, deeming 
that the bees had got over their fit of ill nature, he coolly went up 
and cut the hive off the tree-the bees crawling over his hands all 
the time without stinging him. 

I n  the forest above, the Mukru (Schima Watlichii) makes its 
appearance-a tree 30 to 60 feet in height, which when in full 
flower, looks remarkably like a tea tree. I t  is indeed a closely al- 
lied plant to the Camellia ; and along with Saurauja Roxburghii, 
observed lower down, may be viewed as establishing the Ternstrw 
miaceous character of the Manipur forest, which becomes more 
and more pronounced, until in the eastern ranges, forests of the 
true tea plant are met with. Schima Wallichii is an extremely 
variable plant, and a well-marked form of it (S. Noronhce, Reinm.) 
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fully deserves, in 111y opinion, the independent position once assigned 
to it. This form may be said to make its appearance in Northern 
Assam and the Khasia hills, and to spread east and south through 
Manipur to Northern Burma, and thence to Penang, Borneo, and 
Sumatra. I t  may readily be distinguished by its thicker, more 
coriaceous leaves, shining green above, felted canescent or shortly 
tomentose below, with the midrib hairy. Venation quite obscured, 
margin more or less crenate or sometimes almost quite entire. 
Flowers less than one inch in diameter. I would refer to this type 
Gwdonia molliu, Wall., G.joriCun(Ia, Wall., Scltitw mollis, Dyer, 
and S. oblata, Kurz ; but I would place Gmdonia oblata, Roxb. 
under Schima crenata, Korth., a Malapan species. I n  part con- 
firmation of this re-arrangement, there exists on Roxbnrgh's origi- 
nal drawing of G. oblata, a note to the effect that the specimen 
figured hy him was obtained from Penang. Few genera have 
species blending into each other more conlpletely than do those of 
Schitna. If S. crenata be not retained as distinct, then it, together 
with S. ~Voronh, must be thrown into an artificial species, which 
might perhaps bear the name of S. U'allichii. To the north a 
still more marked variety of S. U'allichii (or rather of S. Noronhe) 
was found, which perhaps deserves specific recognition. The shape, 
texture and venation of the leaves of this plant closely resemble 
those of Anneslea. The obsolete reticulations, through the SUCCU- 

lent texture of the leaves of this plant, and of those of the form 
recognised as S. Noronhce, at  once separate the living plants of 
these forms from S. Wdlichii on the one hand and S. khmizna on 
the other. As seen in the forests these trees are quite distinct, 
but it is scarcely possible to speak of them, as found in the herba- 
rium, with the same degree of certainty. I was greatly astonished 
to find at  a height of 2,000 to 3,000 feet in the Mhkrti forest, a 
epecies of screw pine, probably Pandanus furcatus. This elegant 
plant was seen to raise its crown of spiny leaves on a long, deli- 
oate, erect stem, which gracefully curved in its efforts to carry its 
head above the dense under vegetation. Beneath, the pandanus 
a species of Tapistra (which I have in my diary named T. B a k -  
iana) made its appearance, and continued from the Mdkrh forest8 
throughout Dfanipur in all the forests above 4,000 feet in altitude. 
This is in fact the most abundant Liliaceous plant in the State. 

Descending the Mhkrh range to the east, the river of that name 
is reached which is seen to flow in a southerly direction. This is 
a large clear sheam of perhaps 40 yards in breadth. Mahh fish 
were observed moving sleepily about in its deep pools, but refused 
either spoon or any other tackle. A rich harvest was, however 



made in butterflies. These swarmed in myriads, cspccially four or 
five species of swallow-tails. A white butterfly was seen in great 
profusion, but always flying down the stream in lines perhaps 40 
or 50 deep, following one after the other in so compact a manner 
that an expert swing of the net would often secure the whole 
string. On ascending the opposite slopes these curious insects 
were noted to be flying up the valley singly, fluttering here and 
there from flower to flower, as they worked their way up the gorge, 
to rush down the stream again in+ detachments apparently in a 
playful manner. 

A volume might be written on the herbs and shrubs collected 
in this deep dark gorge. Ferns were in great abundance, and a 
species of Piper mingled its deep green ternately-veined leaves on 
the rocks with the leaves (also ternate-veined) of herbaceous and 
hushy melastomaceous plants-Sonerila tenem, Roxb., S. nmcuhta, 
Itoxb. and Sarcopyramis nepalem's, Wall. With the ascent from 
the Mrikrd, the task of climbing the Kala Naga range practically 
commences. The forest and jungle is at first dense, but gradually 
l>ecomes open, until the clearances around villages are reached. 
Studded here and there along this range are the village sites of 
the Koupuf Nagas, an extremely primitive race of people, who have 
been gradually expelled from their ancestral homes, to their pre- 
sent haunts, by the invasions of the Kulds from the country to 
the south. From the summit of the Kala Naga range a magnifi- 
cent view is obtained of the country around. Far away to the 
west are seen the plains of Cachar, with the great Barak river 
winding among the hilly knolls that have been appropriated by 
the tea-planter. At the visitor's feet in the deep gorge below 
runs the sullen stream of the MdkrJ, and stretching away beyond 
are the dark evergreen forests of the Jiri. East the eye wanders 
over a series of mountain ranges which enclose the Irang river, 
and which rise higher and higher until they culminate in the Lim- 
at01 range, which overlooks the valley of Manipur, some 25 miles 
distant. 

Continuing the road a descent is made to the upper reaches of 
the Barak, a stream fully 60 yards wide, stocked with fish, and 
having all the appearance of being likely to prove a rich field for 
the angler. Opening every now and then into deep pools, it is 
broken by gentle rapids, while the forest trees and bamboos throw 
the desired degree of shade without impeding the operations of 
the sportsman. From the Barak the path again ascends, and for 
a lime skirts along the Irang river, where one or two charming 
bits of forest and wild rocky scenery occur, with refreshing water- 



falls rushing below the traveller's feet. By the bed of one of 
these rivulets the rocks were found clothed with clumps of a 
beautiful Colocasia, the dark variegated foliage of which recalled 
the gardener's efforts with the allied genus Caladium. 

To a large extent the forests over the regions rapidly sketched 
consist of Schima and Saurauja trees-the former with their sin- 
gle camellia-like white blosson~s contrasting elegantly with the 
wax-like pink flowers of the Saurauja bushes. Several of these 
Sauraujas have large beautiful leaves densely matted with a russet 
tomcntum, and having a profuaion of veins that recall the Dillenias 
of the lower forests, while in their clump-like habit they equally 
bring to mind the rhododendron forests of the higher regions. A 
species of Eriolot~ya, probably E. petiolata, Hook. f., was very 
plentiful. Hyptianthera stricta, W. and A. (of the form named 
a~~guatifolfh) was also common, and along with this another Rubia- 
ceous plant, Adenosacme longtfolica, Wall. Of the last mentioned 
plant there are three readily recognisable forms. One which I 
have called the type has leaves acuminate and flowers few not 
dichotomously cymose ; the second, tomeniosa, is a distinct form 
with cordate leaves, the whole plant coarsely hairy and the calyx 
teeth glandular ; the third form-dichotonla-is distinguished by a 
large and pronounced dichotomous inflorescence. I n  the darker 
parts of the forest the stunted bush, Acranthaa totnentosa, Br., with 
its clusters of large rose-pink flowers was gathered-a plant dis- 
covered by Griffith in the Mishmi hills, and said to be found also 
on the Khasias. It is plentiful in the forests between the Barak 
and the Irang, and is without exception the most handsome plant in 
Manipur, and one well worthy of introduction iutc) European culti- 
vation. I t  i only about a foot-and-a-half high, has four or five large 
leaves about 8 or 10 inches long, with (hid below its graceful foli- 
age) pendulous clusters of some 20 rose-pink flowers, each flower 
fully 2 inches in length. Along with this elegant plant were also 
gathered Ophiorrl~iza lurida, Hook., Saprosma ternatunz, Hook., 
Ifrendlandia exsmta, DC., and U'. glabrata, DC., all members of 

the family, Ruliucece, and all fairly plentiful and giving a new char- 
acter to the under vegetation. Between the Barak and the Irang 
the road dips down into the valley of the Lengba, where Schin~a 
JYallichii is met with in great abundance, along with the Seropliu- 
lariaceous large tree Wightia giganfea, Wall., an uncommon plant 
found in the Central and Western Himalayas, Sikkim and Bhutan, 
and distributed to Java. A remarkable Sikkim type of vegetation 
gets more and more developed as the traveller wanders northwards 
along the western ranges of Dlanipur ; and the a1)pearance of SO 
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'1 
striking a tree may be viewed as tho tnost southern indication of 1 
this feature of the flora. But gradually the Sikkim type becomes 
established with the occurrence on the heights above tho Irang, of 

, 

A u c h  himalaica, a bush, which prior to my visit to Manipur, 
1 

wm supposed to be confined to Sikkim and Bhutan, and to be 
distributed to Japan. Manipur fills up the connecting link ; for 
everywhere from the Limatol range a t  4,000 feet to Saranleti a t  
10,000 feet, this large bush occurs bearing a north-easterly direc- 
tion through the State. 

From the Lengba the road works its way through the forests 
that skirt the westarn wall of the Irang basin, and having crossed 
this and descended to the bed of the river, it ascends the opposite 
side, until i t  reaches the cupshaped valley of the Kowp6m. This 
may be described as the first of the extensive series of valleys into 
which every now and then Manipur expands. Kowpdm is in the 
rains a rice swamp of fertile soil, about 2,700 feet above the sea. 
I n  the winter, however, the temperature falls so low that ice forrns 
on its marshes. On leaving this smiling valley the road skirts the 
northern side, and makes the ascent of the ridges which separate 
Kowpdm from the valley of the Limitak, a tributary stream of no 
great importance. From the presence of a species of Cbtanopsia, 
resembling an oak, these hills are generally called Pemberton's 
oak ranges. The oaks proper form a feature of the eastern and 
northern division of Manipur, but so far as I was able to judge, 

( 

do not occur on the western outer ranges, although they are met 
with on the slopes of the Limatol facing the valley of Manipur, 
especially to the north. From the Limitak the road winds up the 
ascent of the last and loftiest range of the western division of 
Manipur, t&., the Limatol ; and as it passes the crest of the ridge, 
it is 4,900 feet in altitude. From this point a magnificent view 
of the great valley of Manipur is obtained, with its expanse of 
water to the south, the Lohk lake, and its forest to the north-the 
site of Impail the capital of the State. 

(To be continued). 

ANNUAL MEETING O F  T H E  AMERICAN FORESTRY 
CONGRESS. 

FIRST DAY'S PROCEEDINOS. 
PROMPTLY a t  10 o'clock in the morning President George W. 
Minier, of Illinois, called to order the sixth annual meeting of the 
American Forestry Congress. Considering the usual mengre a t  

1 



tendnnce on the opening days of all associations, a good representa- 
tion was present, delegates appearing from all the principal States 
of the Union-from the Atlantic coast to the far west. Among 
those of prominence present were :-B. E. Fernow, of the National 
Department of Agriculture, Washington, D. C. ; Leo Weltz, Com- 
missioner, Ohio State Board of Forestry, Wilmington, 0. ; George 
W. Minier, President American Forestry Congress, and many 
others. 

In  opening the session President Minier stated briefly the ob- 
jects of the Congress and gave a few events of its history since 
the first annual meeting six years ago. Although, first an or- 
ganization of the United States alone, it had been broadened to 
embrace in reality the whole western hemisphere, and the name 
changed to the " American Congress of Forestry." While this 
action had been wise in some respects, it had had its disadvantages, 
as making the Congress international in its character apparently, 
precluded the hope of obtaining appropriations to defray its ex- 
penses, from either the United States or any other American 
Qovernment. 

On motion of B. E. Fernow it was decided that the papers of 
certain members absent and unable to be present be read and dis- 
cussed. 

L L  Area and Economic Value of the Forests of the United States," 
a very able paper by H. C. Pntnam of Eau Claire, Wis., was read 
by the Secretary. Mr. Putnam, having had over thirty years7 
experience in the lumber and timber business, his views were 
considered of unusual importance by the Congress. The lumber 
men of the north-west, he said, were cutting the pine forests of 
that region at  the rate of 800,000,000 feet a year. Fifteen years 
will see the great pine forests of Wisconsin obliterated as an article 
of commerce. Just so with the forests of Michigan, Minnesota 
and the whole north.west. The importance of legislation on this 
subject cannot be over-estimated. Care shonld be taken against 
the origination of the devastating forest fires. Officers should be 
appointed by the National or State Cfovernments to look to this and 
see that the laws already in existence are enforced. The young 
trees should be probated in their growth where the larger are 
felled and cut up. I t  is easier to save a thousand young trees 
than to plant and nurture one. By proper care and discrimina- 
tion, by proper legislation, these great forests can be preserved at  
their present acreage. But will the Nationnl Uovernment or the 
States ever move? The slaughter goes unheeded onward year 
after year. If these forests are destroyed, the great rivers of the 
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north-west will in the dry season become less than babbling brooks 
instead of commercial waterways as they no? are. History has 
proven this prophecy to be inevitable. As a nation we are rich in 
forest area. The 800 miles of coast of the Carolinas, Georgia, 
Florida, Alabama, Mississippi and Texas, extending inward an 
average of 100 miles, carries a valuable pine forest of both varieties. 
Just so with other portions of the country. Australia, China, 
Japan and the islands of the sea, on the other hand, have no timber 
of commercial value. Mexico has some, but at present it is almost 
inaccessible. Europe depends entirely upon us for many varieties 
of timber. Are we to be profligate of these great riches, or are we 
to lavish and destroy ? Action by Congress, and laws to insure 
preservation of the growing timber are the only safeguards. But 
we must not wait too long. 

Discussion. 

Mr. Fernow opened the discussion on this paper. H e  thought 
the incentive to forestry legislation lay rather with State legis- 
latures than with the National Congress. I n  Michigan a commis- 
sion has already been appointed to suggest legislation in that 
direction. Other States should follow. I n  Canada the most en- 
couragement had been received. There the proceedings of this 
Congress were printed without the inquiry being made whether 
the organization were Canadian or American. There the Govern- 
ment has conjointly with the timber men appointed " fire wardens," 
to look to the preservation of the forests from fires and secure en- 
forcement of all the laws. The lumber men pay half his salary and 
the Government the other half. This man has the power of polico 
officers. He  can make arrests and in case of emergency can sum- 
mon all citizens to his aid in the suppression of fire or enforcement 
of the law. I n  Michigan, alone, on the other hand, the forest fires 
have done a damage of over seven million dollars. Of course the 
States coultl do nothing in regard to the mountain regions and 
Government reservation. Congress would have to legislate on that 
subject. The manner in which the Government forests were de- 
vastated was shameful, yet laws should not be passed without the 
instrument to enforce them. A national commission or board 
should be appointed with the necessary powers. The present 
trouble was that, although in most States laws already existed 
for the protection of forests against fires, there were no commis- 
sion or officers to look after their enforcement. 

Prof. J. L. Budd remarked that he had been surprised when 
in Riga, Russia, some years ago to find that shiploads of pine were 
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M n g  continually shipped from that point to the United States in 
large quantities. On the other hand the English have picked up 
nearly every black walnut log in the west and shipped i t  to Eng- 
land to be manufactured there. Speaking a little off the subject 
he wished to state right here for general information that in Iowa 
they had found white pine was one of the best timbers to 
grow. Groves planted 18 years ago were now from 40 to 50 feet 
in height. No particular experimenG had been made with red 
pine, but they seemed to flourish wherever planted and proved 
very ornamental. Observation8 made by the Iowa people had 
shown that white pine made the best growth of any tree in the 
State. Rsd pine probably came next, and i t  was followed by 
white spruce, 

LL Helps and Hindrances to Kansas Forestry," by W. 8. Newlon, 
of Oswego, Kan., was the next paper read. The author stated that 
the people of Kansas in years gone by had done a great deal of 
grove and tree planting on their farms and around their orchards, 
fields and homes. These benevolent efforts were now giving a rich 
return. All that was needed in the future was intelligent disous- 
sion and agitation to stimulate in the mind of the masses a benevo- 
b n t  inspiration for forestry. The hindrances to forestry in Kansas 
were the great droughts, f i re ,  birds and insects, and the consump 
tion of the timber as rapidly as i t  grew. I n  the past the prairies 
of Kansas were burned annually and much timber destroyed in the 
course. I n  Indian territory particnlarly these fires still ravaged 
periodically. To prevent the frequent disastrous fires from railroad 
sparks, the funnels of the locomotives should be netted. Much 
timber too is needlessly squandered in Kansas in the construction 
of bridges and other public structures that should be composed 
entirely of stone. Wire fences, too, ahonld be built rather than 
plank ones. A substitute for wood in railroad ties should also be 
adopted by the railroads. The demand for ties probably makes a 
greater inroad on our forests than any other one article. The laws 
of Kansas fail to protect certain birds from indescriminate slaughter 
because of the impression that they eat and peck fruit and per- 
forate trees. While this to some extent is true, yet these same 
birds do incalculable good by preying on borers and other insects 
that attack the trees. A law of Kansas forbidding the growth of 
hedges to a height of over 4jt feet was also an unwise act. They 
should be allowed full scope. The root43 of trees and herbage stop 
the circulation of water through the ground, and hold i t  from 
running off and away through the streams too rapidly. It is a 
well-known fact to close ohservers that fibrous roots hold water 
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like a sponge and will make a swamp anywhere. This fact ma- 
terially affects the rainfall of a country. Trees by consuming 
effete carbonic acid and giving out oxygen are valuable as preven- 
tives of malaria and other diseases. As a matter of fact birds are 
indispensable to forestry. Without them all trees would be des- 
troyed by the various insects. Despite them many trees in Kansas 
aro destroyed by the borers, caterpillars, grass-hoppers, aphis and 
other pests. The English sparrow and other bird6 destroy all 
these insects. The birds should be appreciated and protactad from 
injury. 

Discmion. 

Mr. Minier said he endorsed every word of the paper-particn- 
larly all that referred to birds. They were his partioular pets. 

Mr. Fernow said he was astonished to see so few birds, con]- 
parstively, in the United States. The woods of North America 
appear lifeless compared with the woods of Europe. Singing birds 
particularly are scarce here. 

Mr. Brown thought there were plenty of birds here, but they 
rather frequented the prairie groves and prairies. 

Mr. Allen did not agree with the paper on the assertion that the 
roots of trees stored up moisture. That was, he thought, a great 
fallaay. He believed, on the other hand, the roots afforded an exit 
of moisture from the ground by sucking i t  up in the tree from 
whence i t  passed through the limbs and foliage to the atmosphere. 
Some of the birds, too, which the paper praised, he found in West- 
ern Kansas to be a great pest, sticking their bills into fruit and 
creating great injury. 

Mr Morgan, of Ontario, Canada, in reply to this, said there 
could be no roses without their thorns. The birds paid for all their 
damage. He thought, however, roots were a great preservative of 
moisture. They act as a sponge. Go several days after a heavy 
rain and take a network of the roots and you can squeeze watar out 
of them. 

Mr. Osborne thought i t  wonderful the amount of moisture trees 
draw up through their root.3 and distribute to the atmosphere- 
even where the soil is apparently dry. Experiments have proven 
that the roots penetrate to such a depth as to obtain plenty of 
moisture where there has been no rain for months. In  Nebraska 
he found the planting of forests had attracted the birds. 

Mr. Fernow said that experiments so far had given no direct 
knowledge in regard to the transpiration of water by means of the 
roots and branches of trees. It is certainly true that thu amount 
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of evaporation through the roots and leaves is enormous, yet i t  
should be borne in mind that the roots, penetrating a distance often 
of 20 feet or more, bring up the moisture that otherwise would 
never be available. 

Mr. Budd said that a few years ago, in the Adirondacks, he 
walked through a forest in dry mid-summer where the moisture 
actually wet his feet. Afterwards he visited the eame country ; 
the forest was cleared away, and where once was moisture was now 
arid desert. The point lay in the fact that evaporation from open 
land was much more rapid than from the earth covered with forests. 
Scattering trees did not do so much proportionate good in this 
mpect  as several thousand acres, as forest conditions seemed to be 
necessary. 

Mr. Fernow stated that in Prussia, where forestry was better 
understood, and an annual crop of timber felled the same as any 
other crop, great trouble was lately experienced in disposing of 
the supply, timber being imported in large quantities from Qal- 
licia and Hungary. As to the metal railroad ties suggested in the 
paper, Mr. Pernow would say that the Mexican railways had this 
year laid 60,000 of them as substitutes for wooden ones. 

Mr. Budd said no climate on earth had been so greatly modified 
within 50 years as the climate of this part of North America. 
The clearing of the forests has clearly had much to do in this direc- 
tion. Let us cultivate timber on our own soil, and not bring i t  
from British America or Russia. 

Mr. Fernow agreed that the clearing of forests greatly affeoted 
the climate. Experiments had proven that the temperature of 
forests was 15O to 20° lower than the fields in summer. I n  fall 
and winbr the difference was somewhat less. The humidity of 
the forests was from 3 to 10 and even 13 per cent. greater than in 
open air. 

Mr. Minier stated that years ago, when surveying the Illinois 
Central railroad and the Illinois river, he made some observations 
regarding the rainfall. A single inch of rainfall on a single acre 
of ground amounted to 101 tons of water ! He also insisted that 
fibrous roots, acting as sponges, absorb large quantities of water. 
I t  is also true that an enormous evaporation is constantly going on 
through this medium. There is considerable moisture in the a t  
mosphere all the time-so much, indeed, that if a11 the water above 
us for 40 or 50 miles could be condensed at  once there would no 
longer be any dispute about there once having been a flood. 
[Laughter.] Regarding the subject of metal ties, President Black- 
stone, of the Chicago and Alton railroad, had informed the speaker 
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that they proved too great an injury to the rolling stock to ever be 
adopted. Paper ties were the only substitute, Mr. Blackstone has 
asserted, and i t  required bass-wood or linden trees to make them. 
"As to the birds, there are but few of them that are not our par- 
ticular friends. In  April, May and June they prey on tbe insects 
that attack the trees. 10 July and August they ask a little com- 
pensation for labor, and I propose to plant enough that they may 
come and get their pay without any trouble." [Applanw.) 

The report of the " New England committee" was read by the 
Secretary. I t  stated that the efforts of the committee had been 
principally directed toward securing legislation for the prevention 
of forest fires. The State grange of Maine had seconded the ef- 
forts of the committee, and in that, as well as other New England 
States, the results had been encouraging. I n  Maine a bill had 
been passed establishing an " Arbor Day " for the general planting 
of trees. 

The report of the " Arbor Day committee" was read in the 
shape of a letter from Prof. Northrup. I n  all States visited, he 
had met with flattering resulta, many of them having already 
passed a law creating an '' arbor day." 

'& Forestry in Nebraska" was the subject of a letter of the 
Nebraska delegates. I t  stated that great efforts were being made 
to awaken the interest of the people of that State in forestry with 
partial success. Already the forests at  the mountain sources of 
the great river6 of Nebraska were being cleared off to such an 
extent as to endanger irrigation of Nebraska lands and, unless 
decisive steps were taken, in a few years the North Platte and 
other important streams would, in mid-summer, dwindle to feeble 
brooks or become entirely dry. The State Agricultnral and Horti- 
cultural Societies, too, were urging the passage of a law by the 
State establishing " forestry stations "-that is, the planting at  
certain distances apart of considerable groves to be preserved in- 
tact. The delegates were endeavouring to secnre the adoption of 
forestry as a regular course of instruction in the schools. 

Mr. Budd thought every agricultural college in the United 
States, particularly, should teach forestry, and Mr. Minier amend- 
ed the sentiment by insisting that every common school also should 
give limited instruction on the snbject. 

Ex-senator Gillham, of Alton, spoke at  length on the necessity 
of forestry organization in Illinois. I n  his part of the State many 
trees had been planted, and the result had been satisfactory. He 
urged the adoption of resolutions by the Congress requesting the 
various Shtes to amend their laws and constitutions in such a way 
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as to exempt from taxation all lands planted in forests for a given 
time. 

'L Legislation necessary for the encouragement of Tree Planting 
in Illinois," was the subject of a paper by Fred. Gmndy, of Illinois, 
which yas read by the Secretary. The paper was very brief, and 
particularly urged the passage of legislative enactments to promote 
forest planting. I t  concluded with the draft of a bill which the 
author thought should be presented to the next legislature of 
Illinois. This bill provided that land upon which a certain num- 
ber of trees were planted for timber culture should be exempt for 
a limited time from all taxation. 

Senator Gillham stated at  the conolusion of the paper that a bill 
similar to the one presented had been introduced by him in a for- 
mer legislature, but had failed to pass on account of its unconstitu- 
tionality, the constitution of Illinois providing nothing but school 
and church property shall be exempt from taxation. 

( T o  be continued). 

PENSIONS AND FURLOUGH ALLOWANCES FOR THE 
UNCOVENANTED SERVICE. 

WE have read the debate in the House of Commons on Mr. King's 
motion " That i t  is inequitable and anomalous that privileges 
as regards leave and retirement should be refused to some classes 
of officers in the Uncovenanted Civil Service of India, which are 
enjoyed by others in similar circamstances ; and that in view of 
the heavy fall in the value of the Rupee, the payment of pensions 
of retired European Uncovenanted officers in England at the offi- 
cial rate of exchange is no longer equitable," and we offer a few 
remarks on the debate as regards our own Department. 

Mr. King made a most forcible and eloquent speech explaining 
that the present Uncovenanted Service of India has absorbed to itself 
several of the most important Departments of the Indian Admin- 
istration, and that the leave rules and payments of furlough and 
pension in Rupees, however applicable they might have been in the 
early days of the service, when it was confined to "the Native 
peons who swept out the offices, and the junior clerks who copied 
letters and totalled up the figures of the Covenanted Civilians," 
were now completely inadequate. 

There can be no doubt that hundreds of officers have been in- 
duced to enter the Public Works, Telegraph, Forest and Educa- 
tional Departments in the hope that, after having devoted the 
best years of their life to the service of India, they might spend 



their remaining years at  home on a fixed sterling pension, aa in 
the advertisements of Government for candidates for these services, 
the Rupee was referred to as equivalent to 28., and no one could 
possibly have foretold, 10 or 15 years ago, that it would only be 
worth 18. 4d., or even less. I f  Government wants the best English 
labour, i t  must pay English prices, and settle the question on an 
English basis. 

Mr. King put the case very forcibly a t  the end of his speech, 
describing the pensioner aa "watching the exchange rate with 
fear and trembling, moving from one house to another smaller one, 
giving up luxury after luxury, though to most of us they seem 
necessities, and one economy after another made, with a constsnt 
struggle to keep up the small insurance premium, by which alone 
his family can be kept from grovelling 

Colonel Hill, who seconded the motion, spoke chiefly on behalf 
of Engineers, and hxplained that pension is merely deferred pay, 
and that salaries were fixed on a lower scale than they would be, if 
men had to make a future provision for themselves out of their 
salaries. 

Sir J. Qorst cannot be said to have replied fairly to the argu- 
ments brought forward in favour of the motion. When he stated 
that in the Land Revenue and Judicial branch of the Uncovenant- 
ed Service, there were 139 Europeans only and 2,449 Natives of 
India, he omitted to mention that this branch is really intended by 
Government for Natives of India, and that in the Public Works, 
Telegraph, Educational and Forest Departments, by far the ma- 
jority of the gazetted officers are Europeans, many of whom have 
been specially trained a t  home, and appointed by the Secretary of 
State. 

When Sir J. Gorst endeavours to make this a matter as between 
Natives and Europeans, we entirely differ from him. 

Those Natives of India, who pass into the services in England, 
and who might perhaps wish to settle in Europe after their services 
have expired, ehould receive sterling pensions, as well as Euro- 
peans, but those Natives who are appointed in India can have 
nothing whatever to do with sterling pensions. Several Natives 
of India are in the Covenanted Civil Service, and they will, we 
presume, receive pensions in sterling and not in Rupees. 

I t  is clearly to the interest of India, that Europeans should not 
be encouraged to settle there after retirement with their families, 
adding to the number of claimanta for posts, which should be chiofly 
held by Natives, but this is the direct result of inadequate pen- 
sions, as any one visiting our hill  tati ions must at once recognize. 



Sir J. Gorst spoke of the Covenanted Service, as recruited 
by competition at  home, and stated that the Uncovenanted Service 
is mainly recruited without competition in India, omitting all men- 
tion of the home competition for the scientific departments of 
the Uncovenanted Service, and their expensive special education, 
costing from £600 to £900, after securing nominations, and before 
they can join their appointments in India. 

Sir J. Cforst, in his reply, twice threatened the Services that 
any attempt to extend their privileges, might give rise to such 
action as might result in the distinction between Europeans and 
Natives being swept away, and admitting that the Public Works 
and Telegraph Departments had received exceptional favours, he 
was afraid that any further agitation would lead to levelling down. 

This argnment cannot prevent our urging our claims on the 
consideration of Government, the question as regards the present 
being chiefly one of justice to old servants, whose prospects of a 
comfortable retirement are blighted by the rate of exchange, and 
for the future, whether capable and energetic European officers 
can be tempted to India, if offered merely the same leave and pen- 
sion allowances as to Natives of the country, whose homes are 
there. Those who consider that they have not been fairly treated, 
and heads of departments who wish to maintain their eficiency, 
will not be influenced by any such threats, in expressing their 
opinions on this subject. 

I n  referring to the Native members of the Covenanted Service 
appointed in India, Sir J. Qorst omitted all mention of the fact 
that they draw only two-thirds of the salary of those appointed at  
home, and yet, when i t  is ~roposed to pay starling pensions to 
hard-worked deserving European officers, he stigmatised i t  as an 
anomaly. Another fallacy of the Under Secretary of State's was 
that, in India the proportion of the pension to the pay was one- 
half higher than in almost any country in the world, and this, 
when Rs.- 5,000 is paid as our maximum pension, except in cer- 
tain favored cases, although the monthly pay of retiring officers 
may be Rs. 1,500 and more. 

I n  the case of the writer, furlough taken after 16 years' service 
would be annually Rs. 6,000, or £400 at the present rate of eu- 
change, whilst pension would only be Rs. 5,000, or, unless the 
rupee should be further depreciated, £333, out of which family 
pension fund and insurance, amounting to £100, have to be paid, 
leaving £233 as the reward of 26 years' of untiring service in 
India, when he retires after completing his 55th year. 

During the debate, Mr. Courtney demurred to the Chancellor 
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of the Exchequer's admission that Uncovennnted Civil Servants 
suffered great hard8hip by the fall of the Rupee. H e  said that 
the purchasing power of the sovereign had increased, and that 
£400 would now purchase as much of the commodities of life as 
£500 did 20 years ago, so that although the man who was entitled 
to a pension of Rs. 5,000 would now only receive £400 instead 
of £500, he had nothing to complain of. 

Now in the first place Rs. 5,000 at  l a .  4d. in the Rupee is £333 
and not £400, and does Mr. Courtney mean to assert that school, 
doctor's and butcher's bills, rent, rates and taxes at  home have 
gone down by £166 in every £500, or 33 per cent. in the last 
20 years ; if so, many of our officers would not defer taking fur- 
lough for 15  to 20 years, as is now frequently done, merely for 
want of means. 

Some carefully worked up figures on home expenditure in these 
respects would be very intaresting, and we doubt very much 
whether they would confirm Mr. Courtney's assertion. 

Sir R. Lethbridge threw light on the question by explaining 
that there are many important posts in India, which cannot be fill- 
ed by Natives of the country, nor by Covenanted Civilians. These 
are chiefly in the four departments we have already mentioned, and 
to which the country owes nearly as much of its progress, as to the 
Covenanted Civil Service. Now, as the Government of India con- 
siders sterling home allowances as absolutely necessary for its 
Covenanted Civilians, its Military and Medical officers and Chap  
lains, i t  seems ve y invidious that i t  should refuse such allowances 
to its Engineers, Educational, Telegraph and Forest officers. 

Government has recently promised sterling pensions to the Lady 
Nurses just recruited from home, whilst it gives pensions in Rupees 
to men like Sir D. Brandis, Sir Leppoc Capel, Sir Alfred Croft 
and Sir auilford Molesworth. 

We have seen i t  stated that there is no hardship in our reduced 
pensions, as the Covenanted Service pay 4 per cent. of their sala- 
ries towards their pensions, while we do not contribute a Rupee 
towards our pensions. 

I t  should, however, be remembered that these officers get £600 
directly from the State, and only contribute towards £400 of their 
pensions, and that our salaries are not high enough to make our 
contributions towards pension sufficient to add more than say £100, 
which indeed all members of the Services would probably gladly 
agree to do. 

The rate of exchange does not affect the amount of this contri- 
bution of the Covenanted Civilians, as they continue to pay the 
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same proportion of their pay now that the Rupee is at Is. M., as 
they did when it was at 2s,, and still get the exact sun1 of £400 
added to their pensions. 

W e  regret that Sir (3. Campbell, Sir Richard Temple, and Sir 
G .  0. Trevelyan, all of whom know well enough how matters stand 
with our services, should not have offered any explanation to the 
House, but should each have given a silent vote against Mr. 
King's motion, although they must know that public meetings of 
the members of the Uncovennnted Service would not have been 
held in all the principal towns in India without there being a real 
grievance demanding enquiry. 

We maintain that as long as the Government of India finds it 
necessary to recruit men of European training for its scientific 
services, so long it will find its interest in encouraging furlough 
a t  regular intervals, by sterling home allowances, and early re- 
tirement, after a man has spent his best years in India, and that 
unless it can offer reasonable prospects of such indulgences, it had 
better cease recruiting in Europe, and content itself entirely with 
Native talent, as this will he better than that of the inferior Euro- 
peans, who may he tempted to come out to India, as soon as the 
determination of Government to refuse sterling home allowances is 
thoronghly understood in England. 

The Ceylon Government has recently conceded pensions to its 
officers at rates of exchange which prevailed when each officer 
entered the service. This plan, although it might satisfy some of 
our older members, would be unfair to the future of our services, 
which demand sterling pensions of some definite value. 

RECOR.DING RESULTS OF PROTECTION O F  FORESTS 
FR.OM FIRE. - 

IT is now more than two years since the Government of India 
published the Tables illustrating progress in Fire Protection, pre- 
pared hy Mr. Whittall, then Assistant Inspector General. I n  the 
end of the third paragraph of letter No. 94 of 19th February, 1886, 
the Inspector General in forwarding these Tables for the Central 
Provinces, remarks on tho method by which the figures in the 
" Accepted " columns have been arrived at. " There are many and 
serious objections to it, and it is only adopted tentatively, in the 
hope that some one will arrive at a method of more accurately 
gauging the real benefit done to a forest hy continuously successful 
fire protection." 

As yet apparently no one has made any suggestions which have 
2 c 
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been considered sufficiently practical to be accepted, and as I feel 
sure the subject has not been neglected by my brother officers, I 
put forward propositions for a different system of calculating the 
areas in the " Accepted " column with much diffidence. 

I n  the same paragraph the Illspector General says-" I t  is hope- 
less to allow credit for areas protected for many years and then 
burnt "; and then again : L L  i t  is much the best to reject altogether 
than to attempt t'o allow credit." Now herein I, with all due 
deference, disagree from our chief. I t  must be remembered that 
year by year makes us more acquainted with the conditions of 
our forests, and thus we progress, slowly it is trne, but still pro- 
gress towards a knowledge of the damage done by fires. And I 
think that in the case of a fire, credit might be allowed to a fairly 
accurate amonnt if the state of things in a block is known. I 
would base the amonnt of credit to be given on the age of the old- 
est trees destroyed by the fire. The credit would of course vary 
with each block, and there would have to be some record kept of 
the number of yeaw' protection to be struck entirely out in each 
block. I admit that this method is arbitrary and not quite exact, 
but why I recommend it is that it is better than excluding all 
areas burnt from the benefits of protection from the very begin- 
ning. This latter system we know is wrong. For instance, a fire 
occurred in the Garhakota block in 1883-84, spreading over 127 
acres, the reserve having been protected (with the exception of a 
fire of 5 acres in 1881-82) since 1874-75. I t  stands to reason that 
the good done by keeping out fire for nine years cannot be swept 
away by a fire in the tenth. I therefore maintain that any system 
by which some effort is made to gauge the benefit derived from 
protection is better than the admittedly bad one of wiping every- 
thing out on occurrence of a fire. 

I give the following details to illustrate my proposed method. 
In  my division I have two blocks, Taroha and Bhimaram, the con- 
ditions of which as regards soil, vegetation, topography, in fact 
everything, are as different as they can well be. The former is 
~ituated on a block of stony hills with extremely poor soil. The 
dominant species is bamboo, and the tree growth poor both in qual- 
ity and species. There is much very high grass, and the amount 
of combustible matter, such as dry grass, dead bamboos, fallen trees, 
kc., is very great. A fire in this block means terrible damage 
done to the standing stock, as we have very painfully experienced. 
Last year a fire ravaged the greater part of the tract, and the sight 
of the raging flames, the burning clumps of bamboos, the dead 
trees throwing up columm of fire was quite enough to convince 
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one that here at any rate most of the good done by previous pro- 
tection was being made of no acconnt, and that seedlings, which 
had sprung up under the care of successful protection, must have 
been destroyed, entirely or partially, up to a comparatively ad- 
vanced age. Bhimaram, however, presents entirely different fea- 
tures. Better soil, climate more adapted to rich growth, and 
perhaps more complete success in protection, has resulted in a 
tree growth so dense as to have killed off the grass in the great- 
er part of the block. Here if such an untoward calamity as a 
fire were to occur, I do not think it wonld do much damage, and 
in parts I doubt whether a two year old seedling would feel the 
effect of the flames. 

I wonld, therefore, in fixing the number of year's protection to 
be struck off in case of a fire, put i t  very high in Taroba and very 
low in Bhimaram. The method would be arbitrary, I admit, but 
i t  wonld be nearer the truth than the present one. Presumably 
every Divisional officer inspects the site of a fire as soon after its 
occurrence as possible, and he could by experiment and close ex- 
amination come to a fair idea of up to what age the standing 
growth had been really damaged, and this might be taken as the 
number of years for which all benefits from protection should be 
struck out. 

Possibly-nay certainly-this period would have to be changed 
as successful protection fills up gaps, reduces the amount of grass, 
and generally renders the forest liable to less damage through fire. 
This of course could be done as necessity arose, and in all cases 
where the number of years had been fixed a long time previous, 
the amount of damage to be recorded would only be decided on 
after a careful examination of the forest. 

This gauging of the benefit from fire protection and damage by 
fire is a subject of great importance, and even if my letter only 
results in obtaining the opinions of other officers, and my sugges- 
tions are put aside as impracticable, good will have been done. 

CHANDA, C. P., GI. H. FOSTER. 
3rd July, 1888. 

COMPOUNDING FOREST OFFENCES. 

I H A ~ E N  to reply to " Single S.'s" letter on the above subject in 
the order as i t  is written. 

To answer his first question. My division contains 3,463 square 
miles of Government forest alone, and I have to maintain a cer- 
tain amount of supervision over private forests of an equal, if not 
greater, area. I find that a straight line drawn from the north- 
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west corner of my district to that in tho south-east is 216 miles 
long. No-the Ranger is not empowered to hold enquiry into 
Forest offences under Section 71 of the Forest Act. Divisional 
officers ez-qficw hold all powers nnder this Section. .But I fail to 
see the illegality of my action. The enquiry held by the Ranger 
has no status in a court of law. I t  is merely to enable the Divi- 
sional officer to judge of the truth or otherwise of the statement 
of the official originally reporting the offence, 

To secure as far as possible an accurate and trustworthy report, 
I take the precaution of having the enquiry made before respect- 
ahle outsiders. I t  is in no sense an enquiry under Section 7 1  (d). 
Again, why is my method " not Section 67 ? " I n  that Section 
thero is no provision that before the duly empowered Forest ofiioer 
accopts composition he should make an enquiry nnder Section 71 
(d). I am satisfied that an offence as reported to me has taken 
place. I therefore offer the accused the alternative of oompound- 
ing. To do so is entirely optional on his part. What is there in 
tlie Act to prevent me, on reoeiving a report of a- forest offence, 
there and then to offer to the accused the alternative of compound- 
ing or standing a prosecution ? There is nothing in the Act by 
which an enquiry by a Forest officer is necessary before demand- 
ing composition under Section 67, nor is such provision required, 
for the framers of the Act evidently credited the public with suffi- 
cient common sense to refuse to pay composition when not guilty 
of the offence it u ~ a y  be charged with. 

Reference to pages 156 and 298, Vol. VIII .  (not Vol. VII.) 
does not show me any remark on Mr. Baden-Powell's part to tbe 
effect that only those cases which come under the Forest officer's 
own cognizance should be treated ullder Section 67. 

On the contrary (page 299, first line) he distinctly says-"It 
was never intended that in evey forest case, the Forest officer 
should make an investigation, though every higher grade officer 
may reasonably have the power to do so." (The italics are his not 
mine). I n  these petty cases occurring from 50 to 100 miles from 
headquarters, of which, in my division in 1887-88, despite a etaff 
so numerically weak as to be unable to properly guard their 
forests, 1,819 were reported to me, iC would be utterly impossible 
for the Divisional officer to hold a regular enquiry nnder Section 
7 1  (d) in every instance. But where is the illegality in my decid- 
ing them without having done so? Most of these offences con- 
sisted of tho taking out from Class B reserves of one or more 
ciirt-loads or other loads of produce without x license. To have 
dragged the people concerned from one cnd of the district to on- 
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other would have been cruel to the witnesses, and destructive to the 
efficient guard of our forests from the absence of the staff enpged 
in the case, and on the same grounds it would have been almost if 
not quite as inconvenient, to have sent every case to a Magistrate. 
I of course hope that your readers do not imagine from remarks 
made by me, with regard to there being no necessity of enquiry 
before demanding coniposition, that I never adopt such procedure. 
I simply wish to answer " Single S." I t  seems to me that Section 
67 is much misunderstood, and Forest officers do not completely 
h k e  in that payment of composition is purely optional on the part 
of the accilsed, and that he can always, by refusing to pay, force 
the Forest officer either to bring the case into a court of law, or 
throw it up altogether. GORARH. 

TEE NALA PAN1 SPRINGS, DEHRA DUN. 

I THINK i t  incumbent on me to ask you in your next issue to point 
out that the surface drainage of the Gurkha encampment, termed 
" cholera camp " by your contributor " A. C." in hi* article re- 
garding the water supply from the Nala Pani spring, does not 
tend towards the ' catchment basin ' of that spring. 

The camp was not a "cholera camp" in tbe usual acceptation of 
the term, but simply an encampment located to accommodate the 
married Gurkha Soldiers of the 1st Battalion of our local Corps, 
and thus remove them from the precincts of cholera-infected 
quarters---not a single case of sichess af any kind whatever occurred 
amongst those located in t l ~  cholera canp (luring its existme on the 
site alluded to. 

I may also mention that the scheme for bringing in the water 
referred to, in exactly the same manner as is now being wrried 
out by the Municipality, but at a much higher and therefore bee  
ter level, viz., to a point near the Church on the Rajpur road, 
above the Dilaram Bazaar, was brought forward in 1875 by Mr. 
W. Holmes, C.S., then Assistant Superilltendent of the Dlin, but 
fell through for want of higher official support. 

Samples of the Nala Pani water were at that time sent by me to 
Dr. MacNamara, Government Analyst, Calcutta, for report and 
examination, and he then declared that i t  was " one of the purest 
natural waters he ever analysed." Dehra has, therefore, at last 
something to be proud of in now possessing, limited although the 
supply be, drinking water of a quality unsurpassed by any in 
India. 

DEIIRA DUN, G. G. MACLAREN, M.D., 
1Jt 11 J u  I J ,  1585. Cicil Surgeon. 
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LOWER CALIFORNIA. 

IT may interest those of your readers who have read in a recent 
number of your valuable magazine for May 1888, that the white 
pine is gradually disappearing from the forests of the United 
States, to know that a large belt of wood, composed principally 
of yellow and white pine, has been recently discovered in the 
centre of Lower California. This belt is from 60 to 75 miles in 
length, and from 15 to 25 miles in breadth, and covers an area of 
nearly one million acres, one-half of which is covered with well 
grown pine. 

Two trees that had recently fallen were measured by the explor- 
er, and gave the following results :- 

No. 1. 180 feet long, 8 feet in diameter at  the butt, 50 feet to 
tlie first limb, where it was 5& feet in diameter. 

No. 2. 201 feet in length, 8 feet 2 inches in diameter at  the 
butt, 65 feet to the first limb, where it was 5 feet in 
diameter. 

Fifty-four acres were measured as an average of the region for 
growing timber, and i t  was found that 24 large and 8 small trees 
formed the usual crop. 

The upper portion of this pine belt will soon be traversed by a 
railway, and a large river, which is filled by five branches, flowa 
through the lower end to the coast. It is to be hoped that the 
proprietors of this valuable forest, will not permit i t  to be given 
over without supervision to the ruthless axe of the lumberer. 
The rainfall of the summer of 1887 was found to amount to 30i  
inches, but if this falls on a hill denuded of its natural covering, 
its value to the valleys of the plain will be greatly lessened. 

St. Andrewa, N.B. GEORGE CADELL. 



JJ. PEYIEWS. 

THE BOTANY O F  THE AFGHAN DELIMITATION 
COMMISSI'ON.' 

THE recently published report by Dr. Aitchison on the botany of 
the expedition to Northern Afghanistan during the years 1884-85 
is full of interest, not alone on account of the scientific value of 
the collections, but also as containing a great deal of information 
regarding the economic value of many of the species, and the uses 
to which they are put by the inhabitants. 

I n  his introduction Dr. Aitchison gives a graphic description of 
the different portions of the route taken by the Mission, the physic- 
al features of the country, the habits and resources of the people, 
together with many interesting notes on the more remarkable 
plants that were met with. 

Starting from the vicinity of Quetta on the 22nd of September, 
1884, the Mission travelled by rapid marches in a westerly direc- 
tion to the Helmund river, and reached Hadj-ali on the 16th of 
October. The greater part of this journey was through a desert 
of rocks and sand, and as the season was most unfirvourable to a 
botanist, very few specimens were collected. Pistacia Terebinthtce, 
var. mutica, was the only indigenous tree of any size to be seen. 
Stock& brahuica, a large thorny shrub, wad occasionally met with, 
its brilliantly coloured inflated fruit rendering it a conspicuous 
object. The rest of the vegetation consisted of characteristic 
desert plants belonging to such genera as Zygophyllum, Pmploca, 
Eplrdra, Tamarb, Artetnbia (wormwood), Autragalu~, Alhagi 
(camel thorn), and Calligonum (phogj ; and where the soil is saline 
species of various Chenopodiutele abound. A very characteristic 
shrub belonging to this family is Haloxylon Ammodendron, called 
Tar-gaz in Beluchiet$n, in allusion to the vivid green colour of its 
foliage, and its general resemblance to a tamarisk ; camels delight 

The Botany of the Afghan Delimitation Commission. By J. E. T. Bitchieon, 
x.D., c.I.E., F.B.s., F.L.B., Naturalist attached to the Mission. Published in the 
Tranuactions of the Linnesn Society of London, Vol. III., Part I. (1688). 
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to browse on thc smaller branches, on which they can feed con- 
tinuously without impairing their heillth. At Zaru several camels 
were lost, apparently from the effects of eating the berries of 
Lyciurn barbarum, a shrub belonging to the deadly nightshade 
family, but not supposed to be itself poisonous. The grain re- 
quired for the horses was all sent from Quetta ; and the dry fod- 
der, which consisted of the crushed straw of wheat, barley, and 
juar, mixed occasionally with various grasses, had been collected 
a t  Que th  and at various stages along the line of march. Owing 
to the abundance of tamarisk and Artemisia there was no difficulty 
in procuring fuel. 

Dr. Aitchison mentions with regret the loss of fully 100 species 
collected in the valley of the Helmund. The cases containing 
these specimens, on being opened at Hew, clearly showed that 
they must have lain under water for some considerable time. This 
loss, as Dr. Aitchison remarks, is a real misfortune, as the district 
where the specimens were 'collected had not been previously es- 
plored by any European. 

The Helmund river, which was at its lowest at the time when 
the Mission reached Hadj-ali, is here deep and swift a t  all times, 
and has worn itself a deep channel similar to the cafiona of West- 
ern North America. The islands and certain portions of the banks 
which are annually flooded, are well clothed with forests of poplars 
(Populus eupl~mtica) ; otherwise the valley has an extremely deso- 
late appearance, rendered all the more so by the numerous ruined 
remains of clay-built habitations, and irrigation works. Amongst 
the ruins there were evidences to show that the earlier inhabitants 
of this valley understood the art of manufacturing glazed pottery, 
as well as glass. Villages become more frequent on ascending the 
valley. The chief crops observed were-wheat, barley, juar, pulse, 
tobacco, and water melons. The people about here own immense 
flocks of sheep and goats ; the wool of the former is exported to 
Persia, and the hair of the latter is utilized for home purposes. 
The village orchards, which are enclosed within high walls, con- 
tain chiefly mulberries, vines, plums and apricots. The only in- 
digenous tree, besides the poplar already mentioned, is a large 
species of Tamari.~, usually occurring solihrily on low mounds, 
and hence called the " Mound Tamarisk." 

At  a place called Padda-sultan the Mission were encamped on a 
piece of low-lying ground, which, much to the delight of the ani- 
mals, was covered by a luxuriant bed of succulent grasses. The 
most abundant 9f these grasses was Panicum antidotale, (called 
ghamur in Northern India,) and associated with it were Evf~yrostia 



poceoides, ITeleochloa echmwides, and a species of Bluropus, which 
in habit much resembles the dub grass. Creeping amongst them, 
and growing in great luxuriance, were plants of the wild melon ; 
its fruit, not more than an inch-and-a-half in length, has a delici- 
ous aroma, and seems to have been much appreciated by the camp 
followers. 

The Helmund terminates in a large lake fringed along its shal- 
low margin with tamarisk bushes and reeds ; this vegetation extends 
for about a mile towards the deeper part of the lake, which was 
covered with numerous flocks of wild fowl. 

After passing Jowain, which consists of a number of villages, 
and is considered the centre of commerce of those parts, the first 
wind-mill was met with, an evidence of the windy character of the 
country, and of which, as Dr. Aitchison observes, the members of 
the Ession had no need to be reminded. Water-mills are also 
plentiful in this neighboorhood, and supersede the former wherever 
water power is available. There are some fine orchards at King, 
containing trees of apple, quince, apricot, mulberry, and trail- 
ing vines. The surrounding fields were irrigated by means of a 
karez, which is an underground artificially made channel, through - 
which water is conveyed by tapping a sl~ring at a higher level. 
The work is begun by sinking shafts to a certain depth, and the 
intermediate spaces are afterwards tunnelled out. From the vil- 
lage of Pahir the position of Herat was distinguishable by the 
deep shadows of its numerous orchards and some buildings with 
tall minarets. The Mission arrived on the 15th of November a t  
Zindijan, a village in the Hari-md valley, about 30 miles to the 
weat of Herat. From here down to Kumani-besht, which is about 
2,000 feet above the sea level, the valley is bounded on the north 
and east by the Paropamisus range, and to the south by the Do- 
shakh range. The soil is fertile, and a large extent of ground is 
under cultivation, so that in the early summer months the valley re- 
sembles one vast green meadow. Many rare and interesting plants 
were discovered in this valley, including the true auafetda plant, 
and other quaint looking species of Umbell;ferm, which, suddenly 
appearing in the month of May, cover the whole face of the 
country with the vivid tints of their root foliage, and as suddenly 
disappear by the end of August. Many other remarkable forms 
of vegetation are mentioned as occurring in this valley, as well 
as several which owe their attractiveness to the beauty of their 
flowers. 

Leaving the Hari-rud valley at Khusan, the Mission orossed over 
the Paropamisus range by the Chasma-sabz Pass, ana skirting 

3 A 
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the northern slopes of these hills, they traversed the Badghis dis- 
trict in an easterly direction, until they arrived at their winter 
quarters at Bala-Morghab. The climate of the Badghis district is 
much colder and more humid than that of the Hari-rud valley ; 
and consequently the vegetation is more permanently verdant. 
The vegetation of the Badghis district varies much according to 
the nature of the soil, and the elevation above the sea. The hil- 
locks of loose sand are for a short time tinted an exquisite blue by 
the flowers of Gentiana Olivieri; and later on these same spots are 
covered with a handsome yellow-flowered larkspur (Delyhiniurn 
Za Ei1) . 

I n  August 1885 Dr. Aitchison visited Mount Do-shakh, a range 
which foruls a portion of the watershed between the Hari-rud 
and the Harut rivers. These hills are of lilnestone formation, and 
are about 4,500 feet in altitude. The most interesting find on this 
occasion was Cercie Siliquacrtrum, a large leguminous bush. It 
grows plentifully beside a stream on t h ~  northern side of the hills, 
and was not met with elsewhere. 

Two expeditions, by different routes, were made into Khorasan, 
which is in Persian territory. The botany of the hills near Bezd, 
which reach an altitude of about 7,000 feet, proved particularly in- 
teresting. The village of Bezd lies hidden at the base of the hills, 
and is well watered by a stream. There are some fine walnut trees 
and oriental planes here, and all kinds of fruit trees grow in great 
luxuriance ; also a standard variety of the grape vine, the sweet 
green fruit of which is said to be seedless. The pistachio tree is 
cultivated here ; also Khus Coriaria (sumach), the leaves of which 
are used in dyeing and tanning. This village was famous at one 
time for its silk, but the worms becoming diseased the industry 
ceased ; and since then the villagers have turned their attention 
to the production of opium. 

Dr. Aitchison concludes the introductory portion of his report 
with some general remarks on the flora of North-Western Afghan- 
i san ,  from which the following extract is taken :- 

"The flora of North-Western Afghanistin differs much from the 
typical flora of Eastern Afghanistiin, so graphically described by Hooker 
and Thomson in their introductory essay to the ' Flora Indica.' On com- 
parison of data, I have been led to the conclusion that this difference is due 
to climatic conditions. The winter is much more severe and of longer 
duration at similar altitudes than that experienced in Eastern Afghan- 
istin, the temperature falling several degrees below zero (Fahrenheit), 
and snow lying for some days at an altitude of 2,000 feet. In spring 
the persistence 01 damp and cold is also more prolonged-rain, which 
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at any moment might be converted into sleet and snow, occurring ooca- 
sionally as late in the season ae the end of May. The highest tempera- 
ture is in July and August, reaching 105' in the shade; and although 
the summer is very much shorter than that in the tropical zone, the 
weather is intensely hot while it laets, no dew falling under an altitude 
of 3,500 feet. These extremes of temperature between slimmer and 
winter and night and day are mnch intensified by the absence to the north 
of any mountain range affording adequate shelter from the continuons 
blasts of bitterly cold wind in winter and of hot dry air in summer, com- 
itig from the north-east and north-west respectively. The mountains 
not being sufficiently high to retain perpetual snow, the water supply is 
limited to the rivers Hari-rud end Morghab and to a very few perennial 
springs. 

" With such climatic conditions cultivation, below an eltitnde of 3,500 
feet, is impossible without the aid of irrigation, except under the ame- 
liorating influences of a river; and until the dew-line is gained it is a 
land totally devoid of trees or even shrubs. But 8s soon aa this point 
is reached Pistacia vera, Junipenur ercelsa, and Loniceru nummularifolia 
appear ss forest-trees, and wheat and burley no longcr need irrigation." 

Let us now turn our attention to the collections themselves, 
which, as Dr. Aitchison observes, amount to some 10,000 speci- 
mens belonging to upwards of 800 species. The number of new 
species, nearly 100, is remarkably large, considering the desert 
character of a large portion of the country traversed. The sud- 
denness with which some tracts of country, absolutely sterile- 
looking for the greater part of the year, become clothed with a 
richly coloured but short-lived vegetation, is familiar to all who 
have travelled much in countries where a scanty rainfall is limited 
to a short period of the year. Dr.  Aitchison, in referring to the 
first portion of the journey fro111 Queth  to the Helmund, re- 
marks : G L  The season of the year was against any good collections 
being made, so that the little I did collect were mere scraps." The 
present writer was fortunate in being able to visit Quetta and the 
neighbourhood during a very fnvourable time of the year, and he 
was much struck with the luxuriance of the vegetation. Several 
species which occur plentifuIIy round-about Quetta are not enu- 
merated at  all in Dr. Aitchison's list, and for many other species 
found in Northern BeluchistAn there are no records in his list of 
their existence south of latitude 34'. This of course is no fault of 
Dr. Aitchison ; and, as far as the botany of the Quettcr district is 
concerned, is of little consequence, as a large portion of this country 
has been carefully explored during several seasons by Mr. Lace, 
the Deputy Conservator of Forests in BeluchistAn. The extensive 
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collections made by the latter officer will form valuable matsrial 
for supplementing Dr. Aitchison's investigations. 

The 800 species collected by Dr. Aitchison represent 73 natural 
ordera, of which the Lepminosce and Compositce head the list as to 
the number of species, &., 78 each ; then come the Graminem 
with 64 species, Cruciferce 57, Chenopodiacez 39, Labiatce 34, Bar- 
ginece 32, and Umbelliferce 30. The largest genus is Astragalue, of 
which 38 species are enumerated ; of these latter 14 are new to 
science, and the majority of them have been named after members 
of the Mission. 

Of the Ranunculue family the most important discovery was that 
of a new species of larkspur, called Delphinium Zalil, after its ver- 
nacular name. Its handsome golden-coloured flowers are collected 
largely for exportation, chiefly to Persia, for dyeing silk. I t  is a 
common plant in the Badghis district, where it forms a great por- 
tion of the herbage. 

The common barberry is common above 3,000 feet, and the fruit 
is sold in the markets. 

Poppies are plentiful, and when in flower give a brilliant colour- 
ing to the landscape. Papaver paaoninum and R m e r i a  rltceadft7ora 
are particularly handsome kinds. The opium poppy is cultivated 
on a small scale in the Hari-rud valley, and largely in Khorasan. 

Cruc$epce are very abundant ; the majority of them are small 
herbaceous plants ; and, though contributing largely to the verdure 
and colouring of the short-lived spring vegetation, are of little con- 
sequence. Some few, however, are of great value as food. The 
turnip, for instance, is very largely grown throughout Afghanisan 
and Psrsia ; the cabbage is also mentioned as being snccessfully 
grown in the Hari-rud valley. Eruca sativa, called Tdramira in 
Northern India, is largely cultivated for oil, also a variety of Brae- 
8 t h  campestria, called shereham (the sarson, probably, of Northern 
India); the latter, however, has only of late years been cultivated 
to any extent. A kind of Sea-Kale (Crambe cordifolia) is common 
in the Badghis district; its turnip-like root-stocks are collected 
by the Turcomans, and stored as winter food for their camels. 

The caper plant, Dr. Aitchison says, is one of the few shrubs 
which extends from Northern BeluchistPLn to Bala-Morghab and 
Khorasan. The natives ent the fruit, and camels browse on the 
branches. 

The underground stems of two species of CayophyUaceca, &., 
AcantAophyllum mcrodon and Gypsophila paninclata, are collected 
and employed instead of soap for washing clothes and wool, &c. 



No less than seven kinds of tamarisk are recorded; two of these, 
t i t . ,  Tamark gallica and T. articulata are common in Northern 
India ; a variety of the former yields a manna, which is known at  
Keman,  in Persia, under the name of Gaz-shkar. 

Cotton is cultivated throughout Afghanisan and Persia ; the 
staple, however, is inferior. 

There are forests of the pistachio tree (Pietach a m )  in certain 
parts of the Badghis district, occurring in mch abundance in one 
place as to give i t  the name of Pistalik. I t  is from these forests, 
Dr. Aitchison ascertained, whence the bulk of the nuts come 
which find their way into India. Another species of Pistack, 
(P. Terebinthw, var. mutica), is widely spread throughout the 
hilly portions of BeluchistBn, Afghanisan, and Persia ; the seeds 
are eaten or crushed for oil ; i t  yields excellent firewood, and on 
this account it is too rapidly disappearing from localities where 
fuel is much in demand. The uumaeh or sum& (Rhus Coriuria) 
is cultivated in Khorasan in orchards. The leaves yield a valuable 
tanning material, and from the bark a dye is obtained. 

Legurninom are largely represented, and include a great number 
of useful species, several of which are extremely handsome and 
worthy of cultivation. Nearly half of those recorded by Dr. Aik  
chison belong to the genus Astragalue. They are mostly thomy 
shrubs, either erect or prostrate, whilst a few are spineless herbs. 
The shrubby kinds are invaluable for fuel, and nearly all of them 
afford excellent fodder for sheep, goats, and camels, and even 
horses. The long cord-like roots of some of the species are used 
by the shepherds in the place of rope or twine. The inflated pods 
of A. gompirolobium are called " grapes " and " melons " by the 
natives, who eat them for the sake of the liquid they contain. 
A. hatensis  resembles a miniature oak in habit ; its main stem 
is smooth and spineless, and from the bark a gum, called Katira, is 
collected and exported as an article of commerce. Lucerne was 
found apparently wild in the Badghis district; it is also c n l t i v a t ~ ,  
and is used chiefly for horses. Fenugreek, and t i  kind of clover 
(Trifolium reuup'ndum) are cultivated for foddor. Gram (native 
name naklrud), and the common lentil are grown in Khorasan. 

Another important family is that of the Rosacece, and Dr. 
Aitchison hae some interesting notes regarding them. Fourteen 
species of Prunua are recorded, including the apricot, the al- 
mond, and the peach, all of them cultivated ; the peach is always 
grafted and bears h e  fruit. Prunwr divaricata is cultivated in 
orchards, and yields a small fruit like a plum. The fruit of 
P. dymcnce, a new species, is called &ling, and is said to bs 
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of the size of a cherry ; from the bark of the root a dye is 
obtained, which gives a dark red or maroon colour. Another 
species of Prunus (unnamed) is cultivated for its fruit, which is 
black and larger than that of an ordinary cherry, but not very 
palatable. Other fruit trees observed by Dr. Aitchison, and be- 
l o ~ g i n g  to the same family, were-the quince, the fruit of which 
from grafted trees is usually very large and of fine quality ; and 
the common pear, which occurs both wild and cultivated. The 
grafted pear trees bear a large fruit called nak, which is exported 
to India in large quantities. The small fruit of the wild kind is 
dried, ground, and mixed with wheat flour to increase the bulk. 
Mulberries and the fruit of Celtis caucasica are prepared in a simi- 
lar manner. The apple, native name seb, is largely grown in or- 
chards, but is said not to be grafted. A kind of wild apple, with a 
small but edible fruit, is reported to be common on the hills around 
Kushk and above Bala-Morghab. Several kinds of roses are 
enumerated, including Rosa dumcurcena, from which rose water is 
prepared, the single yellow Persian rose, and the common climb- 
ing rose of India (R. moschata); all these three are cultivated. 
The kind most commonly met with westward of Bala-Morghab and 
into Khorasan is R. berberifolia, the foliage of which is peculiar, the 
leaves being single-bladed like those of the barberry ; the flowers 
are bright yellow, and with a purple spot at the base of each petal. 

To the cucumber family belong the water melon, and the ordi- 
nary melon, together with its far-famed variety known as the Sardu 
melon. Dr. Aitchison considers that in Afghanisan water melons 
rank next in value to wheat as a food crop, for during two or 
three month8 of the hot weather the natives seem to live entirely 
upon them and a little bread. He also remarks that the fruit, as a 
rule, is very much sweeter than that grown in India. 

Dr. Aitchison was fortunate in being able to secure fine speci- 
mens of several of those large strong-scented umbellifers, which 
are so characteristic of the Central Asian flora. Of these the 
most important from a commercial point of view is F d a  fetida, 
which yields the well-known drug called asafastida. Every part 
of the plant, in all stages of its growth, exudes upon abrasion a 
milky juice, which when dried constitutes the asafcetidu of com- 
merce. Its flowering stem before emerging from the inflated 
leaf-sheath resembles a cabbage ; and afterwards, when the flowers 
are exposed, the inflorescence is not unlike a cauliflower. Ferulrr 
galban$ua, from which a gum called gai'banum is obtained, is found 
on both sides of the Paropamisus range, and often in such abund- 
ance that no other vegetation is visible over large stretches of 



country. The gum is usually found at the base of the stem. 
Ferula mmueolens, a newly described species, was discovered in 
Khorasan ; its scented root is supposed to be one of the kinds of 
mmbul exported from Persia to Bombay. Dorema Amnwniacum 
is abundant in the Hari-rud valley ; it has large root leaves like 
those of the asaJitida plant. As soon as the fruit begins to ripen 
the plant is attacked by some boring insect, causing the flow of the 
milky juice, which dries into hard lumps, often enclosing the fruit. 
Another species of Dormia (D. glabrum) was found in the bed of 
dried-up waterconrses. This plant grows to an enormous size, 
and has an immense panicle of brilliant yellow flowers like those 
of the babul. Ferula oopoda is one of the most remarkable of the 
plants that were collected on this expedition ; the stems, which 
are upwards of 6 feet in height, bear a t  intervals enormous bowl- 
like stipules. A story is related by the Turcomans regarding a 
fugitive, who, almost dying from thirst, got a life-saving drink 
from one of these cups, from the dew collected therein. Several 
were examined by Dr. Aitchison, but not a drop of fluid was found 
in any of them. Ferula ovina affords excellent grazing for all 
animals, and is considered to be very fattening for horses. The 
carrot is largely cultivated both in Afghanisan and Persia. Of 
the 48 plates accompanying this report, no less than 19 represent 
specimens of this interesting family. 

The Compoktce, though one of the largest of the families repre- 
sented in Dr. Aitchison's collections, do not contain very many 
plants of economic value. Some of the artemisias (wormwood) 
constitute the chief camel fodder of the arid tracts, and are also 
much valued as fuel. Gundelia Tourneforfii is collected in the 
autumn and stored as hay for cattle fodder. Safflower is cultivated 
in Afghanishin and Persia for its dye. Several of the species have 
handsome showy flowers, e.g., Achillea micrantha, Tanaceturn urn- 
lell;ferum, Onopordon leptolepis, Jurinea monocephala, Centauren 
plumosa, and many of the species of Cozlsinia, of which no less 
than 1 7  are enumerated. 

Two kinds of ash were met with ; the wood is in much demand 
for all domestic purposes. 

Apocynum aenetum, which occurs plentifully in the Badghis 
district, is recommended to notice on account of its fibre ; its 
annual stems measuring about 4 feet, remain attached to the c r eep  
ing root-stock long after they have flowered and ripened fruit ; 
by the action of the wind they are soon reduced to shreds of fibre, 
appearing as though they had been artificially prepared. I t  is used 
by the natives in the manufacture of cloth. 



Tobacco is largely cnltivated in Afghanis& and K h o r w n  ; 
whether it is exported to any extent could not be ascertained. 

Of the Orobanche or Broom-rape family, two new species are 
described and figured ; one of tbese, named after Pir West Ridge- 
way, is a handsome plant upwards of 2 feet in height ; it is para- 
sitical on the roots of a tamarisk: Orobanche Stocksii is used for 
camel fodder, and the stems of another species are eaten as a veg- 
etable. 

Ti1 (Seaamurn indicum) is cultivated for its oil ; it is usually 
grown in the same fields with water melons. 

The Chaopodiacece are largely represented, several of the species 
being highly characteristic of the arid and saline tracts of Central 
Asia, where they afford an abundant supply of food for camels. 
The spinach plant, also called +naj by the natives, is abundant in 
the Badghis district, and is used as a pot-herb. From Sdmk 
f ~ t i d a  and Andmi& eriopoda a aoarse barilk is obtained by bnm- 
ing. A curious prickly fruited plant, called Agriophyllum hifo- 
liurn, is found on the sand hills of the Belnchistsn desert ; not+ 
withstanding its long roots, the wind, owing to its abundant 
foliage, lifts it out of the sand, whence i t  may be seen rolling in 
collected masses all over the fiat clayey plains. A species of 
Haloaytylon (il: Ammodendron) attains the size of a small tree. I t  
occurs locally from Northern Belnchistsn to Khorasan. The trunk 
of one specimen measured by Dr. Aitchison was 12  feet in cir- 
cumference, the whole tree not exceeding 14 feet in height. 

The most noteworthy of the Polygonacece is Rheum tataricum, 
a kind of rhubarb ; i t  is plentiful in the Hari-rud valley, where the 
fruit and roots are used as a purgative. The root of Rheum Rib8 
is used for colonring leather, and the branches of the inflorescence 
are collected and eaten raw by the natives. Calligonum cmwaum 
yields good fuel, and the young shoots are eaten greedily by camels. 
An allied species, also called pbg, is plentiful in the drier parts 
of the Punjab, and is also a favonrite food of camels. 

Thirteen species of Euphbia  are enumerated. The castor-oil 
plant is cultivated in the Hari-rud valley and in Khorasan, the oil 
being used for burning ; its purgative properties do not appear to 
be known to the natives of those regions. 

Two kinds of elm are cnltivated, the common one, Ulmw cam- 
pent&, and U. montana; the wood of both is mnch valued. Mul- 
berries are mnch cultivated in orchards for feeding silk worms, as 

The same, or a olonely allied speoiw, has lately been w l l d  by Mr. J. 
H. Lace in the neighbourhwd of QuettL 
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well as for the fruit. The common fig is also extensively culti- 
vated in Afghanisttin and in Persia. Both male and female plants 
appear to be indigenons in the Badghis district, and in Eastern 
Persia. Dr. Aitchison adds an interesting note on the various 
forms of the floral receptacle, the shape varying according to 
whether they contain male flowers female flowers or gall flowers, 
the latter being really female, but sterilized by the action of the 
gall insect. 

The oriental plane (Platanua mimtalis) is cultivated in villages 
in Afghanistiin and Persia ; the wood is largely used, especially 
for the construction of the village gates. 

The walnut is largely cultivated, and the fruit is exported to 
India. 

Willows, both wild and cultivated, are abundant wherever water 
is to be found. Of the two poplars recorded, Populus euphratica is 
a common river-side tree, and in many localities forms forests ; its 
timber is generally used as fuel, and the foliage affords excellent 
fodder for camels. 

The Gnetucece, a family allied to the conifers, is represented by 
seven species of E p h d ~ a ,  peculiar shrubby plants with articulated 
branches and the foliage reduced to scales ; the fruit is often suc- 
culent and edible. The Afghan names for some of the species are 
hum and h u m  ;* this circumstance, together with other facts, has 
led Dr. Watt to the opinion that the soma plant of the ancient 
inhabitants may possibly be referred to one or more of the 
Ephedraa. Experiments are about to be made in order to ascer- 
tain whether these plants contain any special substance capable of 
acting as a ferment. 

Juniperus excelea is the only indigenons conifer of these parts. 
I t  is a large tree, and forms extensive forests above 4,500 feet. 
Pinus halepen&, a Mediterranean tree, is often planted round 
gardens and orchards to break the force of the wind, and is fre- 
quently to be seen in the neighbourhood of shrines. 

The tubers of two species of Orchis (0. latifolia and 0. laxi- 
jloru), known as salap or salab, are collected for export to India. 

The Iris and Lily families are represented by several very hand- 
some flowering species belonging to the genera I&, Crocus, 
Bemumu, Allium, Fs-itillaria and Tulipa. A curious jelly-like 
substance is obtained by boiling the fleshy roots and leaves of 
E rmurus  Aucheriunus; it is used in the manufacture of vessels, 
called dabba, for holding oil and clarified butter. I n  Khorasan 

Psriploca aphylla is known to the Afghans under the tame namw. 
3 s 



there is a considerable trade in this material, and Dr. Aitchison is 
of opinion that its introduction into India would be appreciated 
by the Hindu community, by its taking the place of the recep  
tacles made of animal skins which are now employed eo much in 
the oil and ghi trade. 

The cultivated cereals are wheat, barley, china, Mjra, and juar. 
The wheat is generally of inferior quality. The 6-rowed barley is 
the kind usually grown for ita g a i n  ; i t  takes four months to ripen. 
China (Panicurn miliaeeum) is grown in the Badghis district. 
Bhjra and juar are very eparingly cultivated. The following are 
the more valuable fodder grasses :-Penniaetunb dichotomum, which 
grows luxuriantly amongst rocks in the desert tracts ; its stems 
are often as much as 3-4 feet high ; and, though rmmbling minia- 
ture bamboos, were greedily eaten by the horses belonging to the 
Mission. Ariatida p2umoea constitutes the chief fodder for sheep 
in the sandy portions of the desert. Poa bzclboea grows plentifully 
and in great luxuriance in the Hari-rnd valley, as well as in the 
Badghis district, and is much valued as fodder. Agropyrurn Au- 
c& and A. cristatum are also much used, and being late grasses, 
they come in usefully as a second crop. Ordinary barley is cul- 
tivated in the Hari-rud valley as fodder for horses. Other kinds 
considered by the natives as yielding good fodder are :-Panicurn 
antidotale, Polypogon littorale, Phrngmites communie, and Eragt-oetis 
cynosuroide8, the latter, known as ddb in Northern India, waa met 
with in great abundance in some localities. Dub (Cynodon Dac- 
tylon) is rarely to be seen in Afghanishin, though abundant a t  
Quetta along the sides of irrigation channels. 

The only fern met within Northern Afghanisttin was Adiantuna 
Capillue- Venerie ; Cheilanthes Szozitzii was gathered in one locality 
in  Khorasan. 

Accompanying this report are two useful maps, and 48 excellent 
plates illustrating some of the more interesting species. 

Altogether the botanical resulta of this expedition must be con- 
sidered as highly satisfactory. To have collected upwards of 
10,000 specimens, which, owing to the nature of the climate, must 
have been procured within a comparatively brief space of time, 
indicates an amount of honest physical industry, which few can 
appreciate who have not had some experience of the work of a 
collector marching continuously nearly every day. 
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FORESTRY I N  THE ANDAMANS.' 

MR. Carter's report on forestry in the Andamans is said in the 
Government of India orders to be the firat clearly written one 
received, enabling Government to follow the operations of the De- 
partment. 

As the Forest Act has not yet been extended to these islands, 
strictly speaking there are no forest reserves, but practically the 
whole area not actually cleared is reserved, and the forests are 
naturally protected from fires and grazing, whilst the habita of 
the aborigines, and the control exercised over the convicts, prevent 
forest offences. 

The chief attention of the Forest officer is therefore directed 
to profitable exploitation, chiefly of padouk (Pterocuv indica), 
and to the reproduction of this species in the forests. 

Mr. Carter's remarks on this point deserve reproduction, and 
are as follows :- 

"A11 &orb to encourage natoral reproduction would natnrally be 
directed towards padonk, the most valuable apeciee in the foreet ; little 
experience has ae yei been gained, and what is known offers little encanr- 
agement. The padouk trees in the forest are of large eize and great 
age, so tbat not less than one-half are hollow and neeleee. There ie no 
grrdation of age-claasee, so far .a padouk is concerned. The existing 
trees are probably 800 ya re  old, and for the p u t  three centuriee no 
natural reproduction of padouk haa taken place. Other apeciea have 
taken poeseesion of the blanks which have been caueed by fallen treee. 
Theee epeciee must have been for the greater part shade-enduring trees 
previonely exieting in the nndergrowth, and to a leee extent eoedlinge 
of epeciea with very rapid growth, which were able to get their crowns 
tl~rongh the advance growth before it formed a canopy. Only in this 
way can the prevalence of such shade-avoiding treee as Hombax and 
Payanclia be accounted for. The shade-enduring advance growth has 
i n  many crsee been Dioepyros and Munaya szotica. The system of selec- 
tion-felling, without special operatione to encourage a desired speciee, 
mnet result in a forest consisting of trees capable of enduring dense 
shade, interspersed with treee (not necessarily shade-enduring) of very 
rapid growth. To neither of these claseee doee padonk belong. I t  
cannot endure a dense shade, or it wonld be found among the onder- 
growth in the forest. The ehade given by it  ie not denee, for in the 
young plantation of padouk, although its canopy ie complete, the ground 

~ 

Beport of Foreet Administration in the Andamans for 1886-87. by P. J. 
Cuter, Deputy Comervator of Poreeta, with the usual Government orders. 
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is covered with a growth of low grasa. I t  is true that thie grses is of a 
shade-enduring kind, but it is entirely absent from the adjacent planta- 
tion, in which teak ie the principal species. Nor is paEonk of rapid 
growth when very young. When five years old it is scarcely more than 
half the height of a teak tree of the same age, although it is very pro- 
bable that at the age of ten years and afterwards its growth would rival 
that of teak. The natural reproduction of padouk, tilerefore, must 
entail a considerable expenditure in clearing the ground to enable the 
seedlings to establish themselves, and in weeding out other species until 
the young padouk is out of danger,' probably until the age of ten 
gears." 

We read further on in the report that the teak planted in 1883 
a t  Goplakabang are as vigorous as any plantation in Burma, and 
the mixture with padouk will be favourable. Mr. Carter considers 
this plantation as the beau-ideal of what a teak plantation should 
be, and that there is probably nothing finer of its kind in India. 
Older teak plantations a t  Port Blair have not proved successful, 
but the plants were too far apart, sometimes a t  distances of 30 
feet, and cattle were tethered under the trees, which, growing 
without any undergrowth, Lave naturally not' developed straight 
boles. 

Thore can be no doubt, as is remarked in the Government review, 
that teak forests in the Andamans would probably be the most 
valuable in the world, on accomt of the facility of transport, and 
we are glad to hear that extensions of these plantations are to be 
pushed on vigorously, and also that valuable species of bamboos, 
as Dendrocalamw Brandiaii, aro being introduced. 

During the year. girdling was stopped, as there was a large 
balance of girdled trees in the forest. 4,158 trees, yielding 7,173 
logs, were felled, about one-third of which were padouk. 5,076 
logs were delivered at forest depbts, 3,875 to sale dep6ts, at  which 
the following were the principal transactions :- 

" TWO thousand three hundred and eighty telegraph posh sold for RE. 
13,265-11-5, after deducting shipping charges and commission, being 
Rs. 5-9-0 per post, and Rs. 75-14-6 per ton. On those delirered by 
contractors at Rs. 3 per post, the net profit was Rs. 2-9-0 per post, or 
Re. 88-6-6 per ton. Twenty-five were lost in shipping, and 100 rejec- 
tions are lying in Calcutta, which will further reduce the net profit. 

"Sixty-one padouk squares sold in London, Hamburg, and Havre, 
the London price being 310 per ton ; and after deducting charges, the 
net rate was Rs. 56-12-4 per ton.. 
" Six hundred and one padouk planks sold in London for S10 per 

ton, yielding, after dednction of charges, Rs. 72-10-6 per ton. These 
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were delivered by contractors at Rs. 25 per ton, and the net profit was 
tberefore Rs. 47-10-6 per ton. 

"Three thousand four hundred and forty-one tea-boxes sold for Re. 
2,264-3-3, or Rs. 45-14-0 per ton. These were of Toungbeing, Thit- 
min, and LSimal." 

Mr. Carter has calculated that  t h e  cost of timber delivered a t  
Por t  Blair is Rs. 1 4 2  per ton, and a t  Shoal Bay Rs. 22-4 per ton. 

From the  latttir depbt, timber has to  be shipped to  Europe, and 
we read as follows regarding the proposed shipments to London 
of padouk timber :- 

'I Although i t  had been arged that a ship carrying 600 to 700 tons 
of coal should be sent from England under contraat to take a cargo of 
timber back, a ship carrying 1,700 tons of coal was sent without m y  
arrangement as to the timber. Only 670 tons of timber were ready to be 
loaded, and the master of the ship refused to take these on reasonable 
terms. No ehip suitable to carry the timber could be obtained in 
Calcutta, and the agents are now arranging for a ship a t  home at  a 
freight of 32 per ton. Another year will therefore elapse before i t  can 
be ascertained whether any considerable trade can be done in padouk 
timber from the Andamana." 

Mr. Carter's remarks regarding elephants will be useful where 
these animals are  used for dragging- 

" The number of elephants a t  the aornmencement of the year wsa 27 
in addition to one calf, and at  its close 20 and one calf. Beven elephants 
died during the year. In December the custom of giving grain rations 
to the elephants was resumed. For elephants working every day, unless 
they are sick, grain rations are a necessity and not a luxury. The o a t  
turn of timber is entirely dependent on the nnmber of elephants avail- 
able for dragging. The number now on hand are only juat sufficient to 
drag the logs needed for local consumption; and even to do this, they 
are over-worked. If therefore i t  ie found that an export trade in pdouk 
can be done on a larger wale, more capital must be invested in elephants, 
or in a portable tramway. The latter is probably more advisable, for 
casnaltiea among the elephant6 have been numerous during the past two 
years, and they are here peculiarly liable to a diseaae of the feet. TWO 
of the present elephants have been thne incapacitated for work for six 
months, and it seems even doubtful if they will recover." 

The surplus of the year's transactions was Rs. 5,580, besides a 
valuable cargo of timber being stored a t  Shoal Bay, and a sur- 
plus of Rs. 7,300 for timber works by  District officers. 

Surely it might be found practicable to have one account for all 
the  timber works in  the Andamans. . 
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THE FORESTS O F  TASMANIA.. 

WE congratulate Mr. Perrin on kaving recognized the proper 
basis for a system of National Forestry in any country, namely, 
that large areas of forest land must be set aside, and tho attention 
of a State Forest Department concentrated on the proper man- 
agement of these areas, instead of spreading operations over a 
wide, and in most cases unprofitable, area of country. 

This doctrine, though apparently so aimple, is not yet admitted 
in North America, where Dr. Mayr, the Bavarian Forest officer 
who has recently been appointed Professor of Forestry at dhe 
Agricultnral College of Japan, at  Tokio, has recently been travel- 
ling, and asserts that, ' although forestry everywhere begins with 
destruction, yet in North America, this destruction is unpreae- 
dented, and will render future forestry almost impossible should 
the destruction of trees and soil by fire and clearing be carried 
on for a few more decades.' 

Our Australian Colonists have proved wiser in this respect, and 
Mr. Perrin s t a b  that South Australia has gone ahead of the other 
colonies, in laying out large State reserves to supply a continuous 
quantity of first class timber, and fuel, and for climatic and local 
protection of hilly ground. 

Mr. Perrin recommends that the example of South Australia 
should be followed in Tasmania, which, being an island, possessea 
great facilities for exploitation of forest products, and we shall he 
glad to hear that his recommendations have been accepted by the 
Government. We do not agree with Mr. Perrin in advocating 
plantations of exotic trees to yield timber superior to indigenous 
kinds. This class of forest operation generally involves great 
expense, and much uncertainty of result, but is apparently always 
the first idea of new Forest Departments. 

The cnltivation of the following indigenoua species is advo- 
cated :- 

Huon pine, King William pine (Arthrotuzb s e l r r g i d e ) ,  Celery 
top pine, Oyster Bay pine, the scientific names are not given. It 
appear8 that the high table land of Central Tasmania a t  2,000 feet 
above sea level comprises a large area comparatively treeless, and 
exposed to the cold westerly hnrricanes and icy winds from the 
snow-clad mountains. I n  this tract, agriculture has made no 
headway, and tree planting is suggested to give sheltar to the 

Annual Beport on the Woo& and Fmts of Tasmania, 1880-87, by G. 8. 
Pemn, F.L.e., Conremator of Forests. 
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flocks. O n  the  monntain slopes a re  dense forests of Tasmania, 
beech (Fugu.9 Gunnii) and fa go^ Cunninghami. 

Mr. Perr in  urges the  necessity of timber royalties to find the  
wherewithal to run  his Department, and also that  no  trees should 
be felled in  the State forests unless previously marked by the Forest 
officer. 

Another urgent matter is the selection of reserves near the mines, 
where scarcity of timber and fuel soon becomes felt. 

Mr. Perr in  gives examples of the  necessity for such reserves, 
which we quota- 

ci To persons familiar with the great diggings of Victoria-Ballarat, 
Sandhnmt, Castlemaine, Clunes, Maryborough, and host-  of other fami- 
liar places-they will remember the frightful desolation wrought among 
the fine foresta which once surrounded those places. 

L L  In 1851 Bnllarook F o r e s t o n e  of the beat timbered regions of the 
Colonies-stood in its virgin prime, and possessed, i t  was then thought, 
timber snfficient to supply all the gold mines in the world. Twenty years 
later, what wae ite condition 1 The bulk of i t  selected, the rest hacked, 
burnt, and partially destroyed by the very people who required i t  m o s t  
the digger and splitter-both dependent upon the mines for their liveli- 
hood. A t  the present time companies have now to pay heavy freight 
charges on timber brought from great dietances, in the place of that near 
to hand so recklessly destroyed in years gone by. For years this great 
forest stood a standing reproach to the Government of Victoria, wbo, 
however, have a t  length awakened to their responsibilities and proclaimed 
reserves, and thus atoned for the errors of the past. Twenty-five years 
ego a fine forest existed just outside Clunes, and extended for miles in 
the direction of Majorca That has disappeared, and eighteen years ago 
when I passed through that coontry, I saw millions of fine saplings, 
forming dense yonng forests for miles. Had that timber been conserved 
then, Clnnes would this day be well eupplied with timber worth thousands 
of pounds to the mining community, instaad of, as is now the use ,  pay- 
ing heavy rates on all they Use, whether for domestic or mining purposes, 
when the money thus spent would go to swell dividends or keep mines 
going (until, perhaps, deeper ' leads' were struck) r little longer to the 
benefit of miner and tradesman alike. Theee are facta which appeal to 
the mining community at  large. I n  Tasmania we have few permanent 
' fields,' but there are several which are likely to become such, and chief 
of these ie Beaconsfield.; 

Mr. Perrin gives a diary of hi8 travels with some interesting 
notea, and as he  has been over nearly 4,000 miles, and ont+fourth of 
the  distance on foot, dur ing the year, we must congratulate the  
Tasmanians on having secured such an active Conservator, and 



hope that the Government will ere long organize forest manage- 
ment on a scale commensurate with the future requirelnents of the 
colony. 

That forestry is not a t  present properly appreciated in Tasmania 
the following paragraph of the report clearly proves :- 

'I O&ce Accommodation.-In this matter I feel I have just cause for 
complaint, as at present I am s veritable ' Ishmael ' of the Lands 05~. 
The room allotted to me having been 'jumped ' by the Micing Depart 
ment, I have no place for papers, letters, &c., whilst a small though 
valuable private library (works of reference, &c.), and a number of valn- 
able natural history specimens, sre slowly but surely being spoiled through 
the lack of proper accommodation." 

' REPORT ON CALCUTTA BOTANIC GARDEN, 1887-88. 

WE have just received the Annual Report of the  Calcutta Botanic 
Garden for 1887-88, which is written by Mr. David Prain, the 
Officiating Superintendent during Dr. King's absence on privilege 
leave. Amongst other matters of interest we note the cnltivation 
of Victoriu ~egicr, the gigantic water-lily which attracted numbers 
of visitors. The plants died down in  the cold weather, but will be 
replaced by seedlings. 

Mr. Prain's remarks about the cnltivation of Pithecolobium Sa- 
man are here reprodnced- 

ti The demand for seeds and plants of the rain-tree (Pithccolobium 
Saman) was very extensive. This tree, a native of America, the history 
of whose introduction is narrated in the Garden Reports from 1878-81, 
is already well known in Bengal. Its timber is not valuable, but it 
grows rapidly, gives excellent shade, and is a useful nurse if planted 
with slower growing trees, to be cut down when the latter are suffi- 
ciently established. The reason for the suddenly increased demand wan 
the statement that the rain-tree will grow on Uanr soil, and that such 
soil can thus be reclaimed. Uear soil is barren : what is apparently 
meant is that the tree will grow on soil impregnated with rch salts. 
Such soil is not necessarily nnfertile, though withont special treatment i t  
may not afford crops except during the rains. The effecta of the pre- 
sence of trees may easily explain the absence of efflorescence of the r l  
aalta withont much improvemant in the nature-of the soil, nor would it 
be surprising to find that after a seriea of years of rain-tree cultivation 
analysis of the soil showed little change. But the cnltivation of the tree 
is simple, and must increase the amenity of euch districts; while ita pro- 
fuse crop of sweet pulpy pods, which cattle greedily eat, ripening as it 
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doea in April and May, supplies a valuable fodder when neuallp fodder 
is most scarce." 

The Herbarium hae been largely enriched .during the year, 
many rare specimens having been sent by Mr. Q. Mann from 
Assam. 

The Lloyd Botanic Garden at Darjiling was under Mr. W. 
Kennedy dnrjng the year, and the chief subject of interest noted 
is the failure of English seed for potatos, and the spread of potato 
dimam in Bikkim and the Khasia Hills, to combat which, the intro- 
duction of seed from Australia and other oountries, where condi- 
tions of growth differ less widely than in England from those of 
the Indian hills, is advocated. 

The distribution of mahogany and other economic trees and 
plants continued to the fullest extent of the capabilities of the 
garden. 
The impetus given to roadside planting in Bengal to a large 

extent accounts for this activity ; 67,854 plants having been given 
out. 



F O R E ~ T ~  OF h18.-The following interesting m u n t  of the for- 
ests of Tunis has recently been issued from the Foreign O5ce in 
the form of a Consular report. 

The forests of Tunis which oover an appreciable part of the snr- 
face of the country were, until the French occupation, subject to no 
supervision, and snffered from many causes resulting from the want 
of that supervision. In  1883 the French, alive to the importance 
of preserving what remained of these forests, which are the pro- 
perty of the State, placed them under the management of a separ- 
ate department, which has carefully explored their extant and con- 
clusively demonstrated that they are an important element of na- 
tional wealth. 

The explorations of the new department have resulted in the di- 
vision of the forests into two main groups ; one consisting of the 
cork tree and deciduous oak, locally known as " Zen," covering the 
north-western angle of Tunis, where it abuts on the Algerian fron- 
tier and the sea, inhabited by the Kroumirs, and aeparated from 
the rest of Tunis by the river Majerdah. These trees grow in a 
stratum of sandstone, which again reposes on the upper chalk, and 
they completely disappear where the latter stratum crops to the 
surface. They cover an area of about 360,000 acres, on 330,000 of 
which flourishes the cork tree, and on 80,000 the "Zen." It is 
found that the former invariably grow on the southern elopes of 
this mountainons region ; and on the northern slopes and in the 
hollows of valleys the latter. 

South of the river Majerdah both them trees disappear, and give 
place to the pine and a species of evergreen oak. They are scat  
tered over various mountainous regions of no great elevation, all 
comprised in the northern half of the Regency, where alone the 
rainfall is sufficient to sustain their growth. The principal forest 
groups are found in the following places :-Zaghouen, Djuggar, 
and Jebel-el-Erssaas not far from the city of Tunis ; Kessera and 
the Zlass mountains further south ; Sidi Yussef Wady Melegue 
Nebeur, and Haydra further towards the west. I t  is calculated 
that these several forest groups cover a mrface about equal to that 
covered by the cork trees and " Zen," viz., 360,000 acres. 
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These latter forest groups are in a more neglected state than the ' 

former. For the'most part they are nearer to important towns 
than the cork forests, and from time immemorial have supplied 
those towns with fuel. The bark of the pine is also used for tan- 
ning and colonring hides and skins, and as no control is exercised 
over the cutting down of trees or stripping them of their bark, 
and goats are allowed to roam everywhere, the forests are rapidly 
deteriorating. No legislation has as yet been adopted for putting 
a stop to this waste, and though the Department of Woods and 
Foresta proposes that the Chiefs of the mntignons villages and 
tribes should be held responsible for the depredations, the Govern- 
ment has not yet ventured on this high-handed measure. 

It is to the aork foreste that the attention of the new adminis- 
tration has been mainly directed. They are situated in a conntry 
with a very sparse population, dwelling in huts formed of the 

. branches of trees. Their number is estimated at 18,000 souls, or 
only one individual to 30 acres. I t  was open to the French ad- 
ministration which wields the authority of the Bey to adopt one of 
the three following systems in dealing with the woods and forests, 
&., their sale, their concession for fixed periods, or their manage- 
ment by the State. The last was chosen as the system best adopt- 
ed for their preservation and extension, particulary aa it is held 
to be of paramount importance to favour the increase of rainfall 
in the country, the quantity of which is supposed to be intimately 
connected with the extent of the foresta. That they were more 
extensive in the times of the Romans, and that they conduced to 
augment the annual rainfall, may be inferred from the discovery 
of numerous aqueducts among hills, which are now absolutely de- 
nuded of trees and destitute of springs. 

Much has been done daring recent years in improving the 
condition of these cork forests. Roads have been cut through 
them, and at stated intervals spacious alleys have been frayed to 
serve as a means for arresting the march of the destructive fires 
which frequently ravage them. Above all much progress has been 
made in barking the cork trees-an operation which consists in 
stripping the rough bark of the trunks of the trees to the height 
of 5 or 6 feet from the ground. This virgin bark is without value, 
and only ten years after the trees have been robbed of it the inner 
bark b available for commercial purposes, the trees giving a crop 
of cork every tan years. To meet the expense incurred in these 
operations, there were available the sums accruing from the sale 
of the trees already felled, and of the bark of the '& Zen " for tan- 
ning. Little has been done towards working the less valnable for- 
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ests to the south of that river. An experiment has been made in 
planting with trees small tract8 of mountain land near Hammam- 
el-Enf, some ten miles to the east of the town of Tunis. The 
operation consists in digging holes at short distances, and in d rop  
ping in each a few seeds of the pine tree. Several hundred 
acres have thus been planted with tolerable success, at an expense 
of $4 10s. an aore. 

The worst enemies of the forest are goata. Some French colon- 
ists have taken steps to exclude these animals from their estates, 
and the result hati been that shmbe, which never attained the hiegbt 
of more than 2 or 8 feet, have in four or five years assumed the 
dimensions of t r m .  This is particularly apparent in the large 
domain of Enfida, near Susa, belonging to the Franco-African 
Company, where the Thuria, a species of cypress-which covera 
much of that domain-from a dwarf shrub has now within the space 
of six years attained a height of 20 to 25 feet. The French Rail- 
way Company, which owns the line running from Tnnis to Algerian 
frontier, has succeeded in planting a considerable number of the 
Eucal@wa reninifera (the Red Gtnm tree) and Boacia yanopAyUa. 
I t  is estimated that 300,000 trees have been planted along the line 
of railway. 

The cost of planting an aore with the encalyptns amounts to 
Z20, about 1,600 trees going to the acre of nursery ground. Bfter 
planting out, it is probable that at the end of 20 years 600 trees 
will have survived, worth 8s. a piece. 

The bark of the A& ymqAyL?a irr rich in tannins, and valu- 
able for the tanner. I n  the whole of Southern Tunis there exists but 
a single forest formed of a species of acacia. I t  is situated about 
25 miles inland from Ifax, and covers an area five miles long by a 
little over a mile in width. This forest, which was formerly much 
more extensive, is protected from the northerly winds by high land, 
and the trees grow in clumps in depressions of alluvial soil. Though 
they only attain a height of 10 feet, the trunks furnish planks 8 or 
10 inches wide, of an exceedingly hard grain, and capable of taking 
a fine polish.--J. R. J. in Gardener's Chronicle. 

THE TROUT'S PBBCEPT-a~ P B A C ~ ~ B .  
If birds can talk, as Bsop, Gay, 
With Phadrus, Grimm and others say, 
And beasts can signify their wishes 
I n  prose or verse, then why not fishes ? 
Horace, 'tie true, has oalled them '' mute" ; 
But talk they do beyond dispute. 



And if you'll listen to my story 
I'll demonstrate the fact before ye. 

Where Thames with silver current flows, 
Nor yet with scent salutes the nose, 
Or furnishes the missing link 
Between " Superior Stout " and Ink, 
Snug in a hole beneath a weir 
An aged trout had made his lair. 
He was the hermit of the reach, 
His hoary scales and sapient speech 
Combined among the finny nation 
To give him wisdom's reputation. 
Full many a time and oft they my, 
From rod and line he broke away : 
While curses loud and deep as thunder 
Lit on the piles he darted under. 
The deep experience gained by age 
Had made him now so trebly sage 
That all in vain the lure was spread, 
Dace, lobworms, flies, or lumps of bread : 
He wonld'nt even smell a 'L Pirate." 
(I hope G. K. will not be irate). 
I n  vain the angler searched his book, 
He " slung," but wonld'nt take, "his hwk." 

Feeling at last the end was near, 
When water shonld become his bier, 
He sent for all the finny clan 
And thus his farewell speech began : 
" My friends," said he, " before I go 
The way of all fish here below, 
This legacy I leave, a plan 
To circumvent that monster, man." 

At once there issued loud applause 
From all the circle's gaping jaws. 
For joy (in lieu of clapping hands) 
They smote their tails against the sands. 

With conscious pride the veteran smiled, 
And thus resumed in accents mild : 

" The fatal step, as I'm a sinner, 
That ruins us is fish for dinner. 
I own myself, in earlier years, 
Before repentance sprang from fears, 
I've eaten minnows, dace, and bleak, 
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Hundreds at least, or more, a week. 
What toothsome food the rascals were, 
And plump I-but that's nor here nor there. 
While heedless thns we gormandize 
Ifan stands above with watchful eyes. 
He marks our haunta, he spies our ways, 
Then right across our path he plays 
I n  placid stream or purling brook 
A live bait tethered to a hook. 
Oh I ne'er can memo y forget 
That piercing pang-I feel it y e t  
When first the barb's tenacions grip 
Clung to my lacerated lip. 
I rushed and tugged, and fought in vain, 
' At each remove I dragged a lengthening chain.' 
At last, impelled by wild despair, 
With lively bound I leapt in air. 
Flick went my tail, the line gave way, 
Or else I'd not been here t d a y .  
But, oh ! my friends," (he raised hi eyes, 
Devoutly turned towards the skies) 
" Be warned while yet 'tis time, and flee 
This fatal vice of gluttony. 
Why should we prey on one mother ? 
Is  not the dace a fish and brother ? 
Believe me, worms and grubs and flies 
Are most unwholesome luxuries. 
The choicest morsels, rarest treat, 
Are oftenest barbed with man's deceit. 
Safe from his wiles in peaoe I feed 
And mort i i  the flesh on-weed!' 

He ceased, and, with seraphic smile, 
Beamed like a halo'd saint in " ile." 

Amazement seized the d y  crew, 
When thns the pike made answer due :- 
" I mast confess our friend the trout 

Is somewhat late in finding out 
That virtue, safety, all we need, 
Lies in a vegetarian creed. 
His arguments had moved me more 
Had he propounded them before. 
Now that his teeth are gone, his teaching, 
From lack of practioe, turns to preaching. 
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Perhaps old blood and feeble bones 
Can live on weed, or snags, or stones ! 
A weed, forsooth, when one is ill, 
May serve as a cathartic pill. 
In  my case Dr. Carp's prescription 
Is of a different description. 
He recommends of dace quunt : eu$: 
Of gudgeon, minnow, bleak and mff 
Hausturn quotidie cap'endum 
As long as Providence shall send 'em. 
I can't find anything to shy at 
In such a tmly generous diet ; 
The new rQirn8 I'll gladly follow 
When-I find nothing else to swallow." 

Approval shone from every face, 
When, lo ! an uninvited dace 
Came slowly wobbling past the chair. 

" Insolent upstart, does he dare 
To interrupt our conference, 
And deem unscathed to get him hence ?" 
" No," cried the Trout, " for once my vow 
I'll break, and teach the rascal how 
To me his beggarly intrusion." 
He snapped him up. When, oh I confusion ! 
Once more he found his lip impaled. 
Not now his youthful strength prevailed ; 
The friendly piles were far away, 
And death had marked him for his prey. 

The pike, amidst the consternation, 
Thus spoke his funeral oration : 

(' My friends, our dear departed brother 
Has left this world to try another. 
Whether his fate shall be to fry, 
Or stuffed to grace a wall on high, 
These mysteries we may not pry. 
I fear up there he'll have no need 
To test his theories on wed.  
I always warned him not to fast ; 
1 fear his mind gave way at last. 
He mixed, a melancholy fact 'tis, 
A pound of theory to an ounce of practice. 
Ae for as miserable sinners,- 
We'd best disperse and get our dinners." 
-Land and w'der. CI GPT. 



SAL TREES IN  T E E  GAR0 HILLS. I 
ONE hundred and twelve d l  trees in the Dambu forest, Uam 
Hills, on conversion yielded 1,065 sound logs, from which 148 
broad gauge and 7,190 metre gauge sleepers were sawn. 

This gives an average yield of 90 cubic feet per tree of market- 
able timber, but the careless sawing, and a too rigid specXcation 
of good sleepers, caused a large waste. 

Our correspondent states that he has seldom seen a d l  tree in 
Dambn exceeding 6 feet without a prominent heart-shake. 

WE read in the "Cape Mercury" that the Comt De Vasselot, 
Superintendent of Forests in Cape Colony, is replacing Mr. D. 
Hntchins at  King Williams Town, and that the latter o5cer is to 
be transferred to the Knyena, and we hope to hear from him re- 
garding forest matters in this remote region. 

WE regret to state that the Brandis Sylvicnltural Prize could not 
be awarded this year, as the only competing Essay was in the 
form of a report and not a sylvicultnral easay in accordance with 
the rnles for the prize. The rnles are now being revised, and we 1 

hope that next year some of the passed Dehra Dlin Students will 
compete. 
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THE FORESTS OF MANIPUR. 

(Continued from page 344). 

TEE view of the valley of Manipur proper as obtained from the 
crest of the Limatol Range, is both beautiful and etriking. Look- 
ing east and stretching north and south from the visitor's feet, a 
vast plain expands interspersed with rounded hills, sparkling lakes, 
and winding sluggish rivers, while far away to the east the pano- 
rama is closed in by rugged blue mountains, (the Hirok Ranges,) 
which, like the Limatol, extend almost in a meridional direction. 
At both extremities this fertile plain is hemmed in by the central 
hillocks, which rise higher and higher until they nnite.with the 
Limatol and Hirok Ranges-thus presenting the appearance of a 
verdant land-locked basin. The valley is indifferently cultivated ; 
but bright green rice fields set off with clumps of dark-foliaged 
trees and feathery bamboos, mark the sites of scattered villages. A 
long straight path is seen to run from a small village and Police- 
station known as Bishenpbr at  the foot of the Limatol Range, for 
1 2  miles N. N. E., to what appears as a dense forest. This is 
the capital of the State--1mphail. The eye loses the detail of this 
somewhat monotonous expanse as the road dwindles into a mere 
gray line which is seen to be carried across the silvery tributary 
streams which descend from the Limatol mountains. Neither 
spires nor chimneys cut the blue sky, nor is smoke observed to 
ascend from the sylvan scene of the capital. Nothing in fact 
bespeaks the busy home of 30,000 to 40,000 people, and yet, 
hidden away among these trees, is the palace of the Rhjti, and hard 

8 D 
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by are the houses of his favourites-each family having a large 
enclosure aronnd the homestead. Imphail may thus be described 
as a city of villages or rather suburban residences around the 
palace. Straight wide roads lined with trees, frequently intersect- 
ing each other at  right angles, afford the means of communication ; 
but neither shop, artisan, nor wheeled conveyance exists in the 
city. Industry and skill occur only in the distant rural homes. 
The people of the capital are the promoted favourites of the ruler 
who have had assigned to them plots of ground near the place ; 
and, in descending degrees in power of piracy, live upon the per- 
secuted agriculturists of the State. Unique of its kind, the capital 
of Minipur is a Royal residence dedicated to luxury and amuse- 
ment. A11 are happy. The streets are crowded with smiling 
healthy faces, in which few bear the 1ineament.a of toil and labour. 
The children scamper after each other with merry shouts, or be- 
sport themselves in juvenile mimicry of the p m e s  and amusements 
of their fathers. There are no schools in the State, and Court 
favour and promotion are secured by success in the manly game - 
of polo, or as i t  is called by the Manipuris-KhanjiLi. Coinage, 
one might say, is unknown, and the men are not allowed t~ trade. 
lmports and exports, excepting in certain articles that yield a 
Royal revenue, are practically prohibited. The women from the 
distant villages repair on certain days to the capital or to other 
recognised centres. Each carriea on her head a neatly made 
square basket, in which has been placed the surplus stock of the 
homestead-the labours of her industrial skill or of her husband's 
agricultural knowledge. On reaching the market-place the con- 
tents of these baskets are exposed and exchanged or bartered, 
when each returns again to her family carrying off the results of 
her loud and hotly-contested exchange. 

On market days the long straight road from BishenpGr to 
Imphail may be seen crowded by groups of women hurrying to 
and fro, while the merry laugh is made to beguile the otherwise 
dreary march. Each wears an elegantly striped dress in bright 
colours made of silk or cotton. The stripes run along the 
length, and the top and bottom are neatly embroidered. This 
long piece of cloth is cleverly carried across the breasts and just 
under the arm-pita instead of r o d d  the waist, and is firmly tucked 
up, so that the top embroidered edge falls forward adding an addi- 
tional fold to the garment, while the bottom edge reaches a little 
below the knees. The legs and arms are left exposed, but fre- 
quently a short green silk sleeveless jacket covers the upper part 
of the body reaching down to the top edge of the nether garment 
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Along the stretch of dreary road these women hurry unmolested, 
and from the power given them as the only traders in the State, 
they by no means seem unhappy. 

The contrast between the Cachar-facing densely wooded ranges 
and the slopes of the Limatol, bordering on the valley, is indeed 
remarkable. A grassy wall is seen to rise to a height of from 
5,000 to 6,000 feet, the long gray monotony of which is only occa- 
sionally broken in the gorges by clumps of trees near the Naga 
villages. Large herds of cattle and buffaloes may be seen grazing 
on these rich grassy slopes, but the effects of the denuding of forest 
is everywhere seen. The rounded hillocks within the valley rise 
up exposing their barren red-clay heads, which on closer inspection 
are often seen to bear tho stumps of old pine trees, ruthlessly hewn 
down for firewood, while no effort was made to replace them. The 
forests of the valley referred to as seen around the city are the 
sacred clumps of trees surrounding the homesteads ; for, where 
not cultivated, the fertile soil of the valley bears but a malarions 
orop of rampant tiger grass. There are several lakes, but the great 
one to the south and east of Bishenphr, the Logtak, need alone be 
specially mentioned. The valley of Manipnr proper is an irregu- 
lar oval, about 36 miles long and 20 broad, the southern and lowest 
portion being occupied by a vast expanse of lake and marsh. Near 
the capital the valley reaches its greatest altitude, being there 2,750 
feet above the sea, but beyond the Logtak the land again rises with 
only one outlet for the water. Thus then, saucer-like, the valley of 
Manipur is hemmed in on all sides, and bears abundant evidence 
that the Logtag is perhaps but the remains of a lake or inland sea 
that once covered the whole area. Numerous salt springs exist, 
from which the Manipuris manufacture all the salt used in the 
State. The soil of the valley, with a recent top of humus, is a 
rich deposit of sand and mud. The rocks are all stratified and 
apparently of cretaceous age. Limestone occurs in one or two 
localities, and the streams often carry so much lime that the trees 
growing near their margins have their stems petrified or encased 
with lime up to the height of the highest flood. Every bough, 
twig or leaf that falls into these streams in a like manner becomes 
encased with lime, and so beautiful and delicate are the petrifica- 
tiona, that a leaf may be picked up in which the minutest reticulations 
are worked out in a limy deposit. To the east in the Kassome 
range, beds of carbonaceous shale or coal occur, which is never, 
apparently, used as fuel by the people. Slaty rocks are frequent, 
and quarried into large slabs, which are employed by the people 
to cover the roofs of their houses. On the Kabo side of Manipur 
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hornblende and ironstone are met with and also fuller's earth. In 
some of the hillocks within the valley, this fuller's earth is re- 
gularly excavated and sold in the bazan, being eaten by enceinte 
women. The iron ores where met with are regularly worked, 
and the spear-heads and swords used in the State are made of 
laboriously collected and carefully worked metal. 

These are the characteristic features of Manipur. Each river 
basin, once or twice during its course, widens into saucer-like val- 
leys formed from silted-up lakes, which may often be seen in the 
process of disappearance. Indeed the Logtak itself is studded with 
immense floating islands of weeds that are gradually subsiding 
under the accumulatio~ of drift soil and decaying vegetable mat- 
ter--agents which seem to have taken a no inconsiderable part 
in the drying up of the Manipur lakes. In  many of the valleys, 
moraine-like walls are seen either running across, or fringing the 
sides. These appear to have been entirely formed by the rivers, 
which in time have cut throngh their retaining or containing walls, 
and thus left shattered barriers or skirting embankments to mark 
their former levels. Colonel Glodwin-Austin explained these walls 
as due to ice action, but a recent geological explorer has attributed 
them to wrrter alone. Be that as it may, rich shelving banks and 
flat valleys form a striking feature of Minipur, and where not 
cultivated, they bear an abmdant herbage of tall grass, ferns, and 
herbaceous (often umbelliferom) plants, but are rarely, if ever, 
forest-clad. 

Before proceeding north through a series of tbese lake-like 
valleys to the higher central division of the State, I must endeav- 
our to convey some idea of the characteristic vegetation of the 
main valley of Manipnr which embosoms the capital, Imphaid. 
The moister portions of this valley may be said to have a closely- 
allied assemblage of plants to those met with on the Central 
Bengal mountains with a tendency, on the exposed red clay hills, 
within the valley, to types of a drier and warmer character, such 
as Eriolam apectabilk, 'Gpoodfwdia floriburulu, Temtinalk tomen- 
toaa, Ziz-hua) Capparis, kc. A walk along any of the roads that 
penetrate through the assemblage villages which form the capi- 
tal, would result in the discovery of most, if not all, the following 
species, for they are everywhere plentiful :-Glycomis pentaphyh, 
V4te.1~ Negunda, Cleome vkcoaa, Imocarpua ovalifolitq FEacourtio 
ficrmmtchi, ByophyUum aalycinum, several species of Solanz6m, 
with, in the ditches and stagnant water, Otteliu alistn&8, Sagit- 
fa&, Alisma, Piaticr Stratwk8, Lemma, &o. On the damp banks 
Coloeasia, Commelyna, Jzcssiaca repens, and aufkticoea, Marailca 



quad~~~o l iu ,  I p m  aquatics, and other snch plants. I n  the 
hedgerows, and seeking the shade, Rosa involucrata, Clerden- 
dron (a large double-flowered form), and Buddha  macrostachya 
and paniculata, XIiptage M&btota and acuminata, Bwttneria 
pilosa, Odina Vodier, E ~ y t b i n a  stricta-the last two in great 
abundance, the red flowers of Erythdna being particular favourites 
with the Manipuris-while here and there along the road-sides 
occur Ficus rel@ioaa (often forming sacred clumps with surronnd- 
ing mud embankments and red painted stones), Ficus hbpbh, F. 
uniglandulosa, F. obtusifoolia, Artooarpua Chplasha, Bauhinia aarie- 
gab ,  Cratcata religiosa, Melia Azadirachta, M. Azhrach ,  and an 
interesting and rare species, M. Tooeenda, with Cedrela Toona, 
bamboo, and, on shady banks in grassy situations, Potentilla aupka, 
In& Cappa, Polygala Zeptaka, Osbeckia atellata, along with other 
snch sub-tropical herbaceous plants. I t  is interesting to add that, 
dispersed among these indigenous plants occur many of the in- 
vading foreigners that are claiming so much of tropical India, snch 
as Argenwne mexicam, B k a  OreUana, Jatropha glandulijha, Nko- 
tiana Tabacum, &c. I n  the lakes also, the American Duck-weed 
(as in Bengal tanks) threatens to exterminate the indigenous 
plants. I must not omit to mention another introduced hedgerow 
plant, which perhaps a few years hence, we shall learn has left 
the garden enclosures and advanced into the j ~ g l e S - D a t ~ ~ a  sua- 
v e o h .  This elegant plant, with its pendulous white flowers 6 to 8 
inches long, seems quite acclimatised, and to be much appreciated 
by the people. 

Of cultivated fruit trees the mango, with large stone and inferior 
fruit, occurs occasionally, and along with i t  Prunua peraka (the 
peach, gone wild on the hills near the sites of deserted villages), 
Elmcarpus jhmbundec8, and a plum, which I take to be new to 
science, and which provisionally I name in honour of Manipur- 

. Prunua manipren&. This has a leaf not unlike that of Rhmnus  
dahuricus, and the fruit, small, shining green, is covered with 
curions tubercles. I t  is not very luscious, being of a sour-sweet 
flavour, but is much relished on a hot march. This frnit I made 
acquaintance with in February, on a march from Manipur to the 
north. Some 11 miles from the capital, as we were nearing the 
village of Sengmai, my men ran up the side of a sloping ledge, to 
a small village to purchase fruits and vegetables. I followed and 
found a basket of this frnit exposed for sale. A reward offered for 
a branch of the tree, secured for me some half-an-hour after, a 
bough with the fruits attached. Two months, subsequently, on my 
return to Manipur I made every effort to see the tree, but failed. I 
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pres-e i t  is, therefore, not plentiful, and I have not seen the flower 
which doubtless appears in Autumn. The fruit is, however, so 
peculiar, that there can be little doubt but that the isolated State of 
Manipur possesses in this, a peculiar and characteristic plum which 
may have been cultivated there for centuries without, eo far as I 
have since been able to discover, having left the State. I n  thii ~ 
connection i t  is worthy of remark that while working through the 
collections of Prunus in the Calcutta Botanic Garden's Herbarium, 
I came across a specimen collected by Oldham in Japan (No. 190), 
which seems closely allied to the Manipur plant. I t  would not 

~ 
indeed be at  all surprising were it proved to be identically the same 
form, since a strong Japanese taint exists in Manipnr, such for 
example as the appearance in the forests to the north of a speoies 
of the Sacred Star Anise tree of Japan. The specimen collected by 
me has been examined at  Kew, and pronounced to be a new species 
of Prunus, so that it seems probable the above name may come to 
be accepted as sufficiently justified. 

Before passing away from the immediate vicinity of Imphail, I 
may as well say something of its lake vegetation. Selecting the 
Logtak for that purpose, I would only add here that the lakes are 
so much alike, that what I say of one applies practically to all. The 
American Duck-weed, along with Salvinia imbrieata, A t o l l a ~ ,  
Lenama and Piatirx Stratwtes form so dense a scum that boating is 
often impossible, excepting along the channels kept clear by the 
fishermen. The graceful leaves of Nelumbium speciosum form dense 
expanses, within which thousands of duck and teal besport them- 
selves. The sacred Lotm is indeed so plentiful as to remove all 
suspicion of its not being indigenous, but strange to say, the blue, 
white, and red, water lilies of the Bengal tanks are remarkably 
scarce, their place being taken by the prickly leaved species Eu- 
y a k  ferox. This affords an edible fruit which is sold on the road- 
sides of Manipur, the baskets of the curiously dissected sopari-nut 
(Areca Catechu) and the spiny Euyale, recalling the basketv of 
sea hedge-hogs, exposed for sale in Mediterranean coast towns. 
Trapa natam takes the place of the ordinary singara nuts of Ben- 1 

gal (T. bbpinosa); and great boat loads of this nut may be seen 
punted up the rivers from the Logtak lake to the town. A large 
yellow-flowered Limrmnthemum disputes possession with the white- 
flowered species-L. indicplm, and L. d t a t u m .  This is particu- 
larly abundant in the moat around the Raja's palace, and seems to 
me to be quite distinct from the two Bengal species mentioned 
above. I identified it as L. gleinianum, Griseb, a form which 

I 

appears from the Flora of British India to be referred to indieurn. 
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If this be so, then surely there is but one species of Limnunthe- 
mum in all India, for it would be difficult to point. out two plants 
more unlike than the ordinary small white-flowered L. indicum, 
and this large elegant plant, which a t  a distance recalls the yellow 
water-lily of Europe--Nuphar lutea. Floating or submerged in 
the Logtak lake, or growing on its subsiding islands, were gathered 
Valimria spiralis, Potornogeton crkpus, P. oblongus, Scirpua lacwr- 
tFM, J u w  Leschenaultii, Pimhistylia rigid&, Myodendron Gnium, 
Utl.ieulariafil~~~.sa, Lycopodium squarotrum, Carex nitella, Colacm'a, 
Alicmur, Sugittaria, &c. From the shallow margins were procured 
various species of coral-like C k r a  and Nitella seem glistening in 
fairy banks, through which brilliantly coloured small fish darted in 
sportive chase, or flashed from clump to clump on being disturbed 
by the splash of the oar. Dreamily the large cray-fish were seen 
crawling along, while over the mirror-like surface myriads of aqua- 
tic birds disported themselves, their gay plumage reflected in the 
diamond drops of water glistening over the leaves of the water- 
lilies. On the mountain-islands Callicarpa, oak, Cycm, Phamix, 
and pine, form a rich arborescent and brushwood contrast, which 
greatly enlivens this tropical lake scenery, while affording a curious 
but charming confusion to its floral characteristics. The Cycas 
occurs (as far as my experience of Manipur goes) only on these 
humid island-peaks, while the alpine dabpalm re-appears on the 
mountain ranges to the east. I t  may be here mentioned in pass- 
ing that in many of the Reports on Manipur issued by the Political 
Residents, i t  is stated that palms do not occur in the State. This 
is quite a mistake : the alpine date-palm is common, the sago-palm 
by no meana rare, and the bridges over the rivers are invariably 
constructed from the climbing palms or rattan canes which occur 
in profusion both in the eastern and western forests. 

Space cannot be afforded to deal in detail with the cultivated plants 
found in the valley. Rice is the staple crop, and there are some 20 
to 30 recognimble forms grouped in two sections-early and late. 
The early ripens in three months, and is harvested in September. 
Of this class there are four kinds. The late rices take six months to 
reach maturity, but the majority of the best rices belong to this 
class, and they are reaped in November. Wheat to a small extent 
is sown in Autumn and reaped in Spring. Cotton is rarely grown 
in the valley of Manipur, but is largely raised by the hill tribes on 
the adjacent mountains, and is sold in Nanipur, where it is spun and 
woven. On the hills, as an escape from deserted cultivation, semi- 
wild cotton of a very inferior quality is commonly met with. Many 
forms of pulses and lentils are grown, including dhl, kesari, mdng 
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and soya. There is a form of L a t h p  cultivated, which I take ta 
be a perfectly distinct species, and which I have named L. imphi- 
W. English vegetables, peas, beans, &c., are grown throughout 
the year, and potatoes of an inferior quality have become a regular 
article of diet with the Manipnris. The sopari-nut has to be im- 
ported from Cachar, but the betel leaf is largely grown locally, as 
all the Manipnris have beoome inveterate chewers of p4n since they 
became Hindus. The plantain is seen in most gardens, and the 
pine-apple succeeds admirably. Silk-worms are reared by about 
300 families of a low caste, and the mulberry tree on which the 
worms feed is allowed to grow wild in certain valleys. No care is 
bestowed on the selection of either plant or silk-worm etock ; the 
process of reeling is primitive in the extreme, and yet excellent 
silk garments are sold in curious triangularly folded pieces. 

Perhaps the most striking agricultural product in I\bsnipur is a 
Primulaceous plant, regularly cultivated as a green vegetable to be 
eaten along with fish. This is a species of Lysimachiu, known to 
the Manipnris as Kengoi, and ia probably L. oboaata, Wall. It is 
olosely allied to A. caudata of China, if the two should not be 
viewed as the same. This is perhaps ale0 Hance's A. Sanaolina. 
But the fact that a Lysimachia is actually eaten as a pobherb muat 
be regarded as extremely interesting, for hitherto almost no primn- 
laceons plant has been recorded as nsed for any economic purpose. 
One or two Lysiwhicre are statad to have doubtful medicinal 
properties. L. fmum-grmm, Hance, the author states is nsed 
for perfuming hair oil in China, but he adds that he thinks "it 
might be profitably employed in the compounding of cattle food." 
I t  seems probable that all the translucent. glanddotted Lysimachiau 
may be found, as in present instance, to be wholesome if not suffi- 
ciently distinct in other respects to justify their separations as a 
sub-genus. They all recall the genus Mcesa, and may thus be view- 
ed as affording an additional link of connection between Prim* 
lacecz and Myr&ne~. 

Of dye stuffs may be mentioned Carthamwr timtorius-safflower, 
Strobilanths&cidifolius-rdm, kdm, or indigo-and madder, but 
strangely enough the madder of Minipur is Rubia sikkiwnsis 
not R. cordifolica. Of fibres, cotton and silk are all that the State 
produces, and of resins the kind of Japan varnish met with also 
in Burma, namely Mehnorrhm m'tatis~ma. Tobacco is largely 
grown, but in the valley Nicoticma m a t h  is the form chiefly met 
with, while on the hills LV. Tabacum takes its place. 

(To be continued). 



DR. CLEGHORN'S BERVICES TO INDIAN FORESTRY.* 

S m c ~  Forestry is now recognised as an important business in 
India ; since i t  has become possible, by means of protection, and 
chiefly by means of protection against the annual ravages of fire, to 
convert the poor jungles of olden days into dense, well-stocked, and 
productive forests, which yield a large and steadily increasing 
revenue,-and mainly since experience has shown that Forest Con- 
servancy, instead of doing harm to the people of India, promotes 
their well-being, and is a blessing to them and their country,-tho 
question has, naturally, often been asked and discussed, in which 
part of the British Indian Empire was Forest Conservancy first 
started ? 

I n  the beginning of the century the Government of Bombay 
established a timber agency on the western coast of the peninsula, 
in order to secure a permanent supply of teak timber for the 
Government dockyards at Bornhay. In  1847, Dr. Gibson was ap- 
pointed Conservator of Forests in Bombay, and ever since that 
time attempts have been made, with more or less success, not only 
to work the Government forests of that Preaidency, but also to 
secure their maintenance, to protect and to improve them. 

Soon after Tenasserim had become British territory in 1826, re- 
peated, but a t  that time mostly ineffectual attempts were made to 
effect the protection of the teak forests in that province. 

I n  the Presidency of Madras, Mr. Conolly, the Collector of Mala- 
bar, commenced (1843) planting teak on a large scale at Nilarn- 
bur, and this was the beginning of those famous plantations, which 
have since been steadily extended by the Madras Forest Depart- 
ment, and which are now reporied to cover 3,500 acres. 

The object of the present paper is not to decide the question, 
whether Madras or Bombay may claim the honour of having first 
started Forest Conservancy in India, but to set forth the share 
which Dr. Cleghorn has had in this business ; and hence i t  will be 
necessary to review somewhat more fully what was done in this re- 
spect in the Madras Presidency, where Dr. Cleghorn commenced 
his labours. 

I n  May 1847, Captain Frederick Conyers Cotton (now Major- 
General and Companion of the Star of India) reported to the Gov- 
ernment of Madras on the teak in the Anamalai hills, and asked 

By Sir D. Brandie, K.C I.E., late Io~pector General of Foreate to the Qov- 
ernmelit of India. Reprinted from the Proceedings bf the Royal Swttiah Aqri. 
cultural L%iety, July 1887. 
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for the services of an officer to explore the forests. The sanction 
of the Government of India having been obtained to this proposal, 
Lieutenant James Michael (now Major-General and Companion of 
the Star of India) was appoillted in June 1848. I n  August 1849, 
the Court of Directors called for reports on the results of Lieuten- 
ant Michael's work. The terms of the despatch are well worth 
recording, as evidence of the just views entertained at  that time by 
the Conrt of Directors. They wrote: "We  trust that effectual 

I 
measures will be taken for its conservation (of the Anamalai 
forest), so as to protect it from the serious injury which other 
forests have sustained." 

Captain Cotton then submitted a report on the operations of fel- 
ling and converting teak, the making of a road across the hills, 
and the settlement of the Colengode and Cochin boundaries. He 
also reported the number of good teak trees standing- 

In the Cochin disputed territory, ... 107,000 trees. 
I n  the Colengode ,, ... . 28,000 ,, 
In the aovernment territory, ... ... 61,700 ,, - 

Total, ... 196,700 ,, 
Minutes were written on the subject by Mr. D. Elliot, Member of 
Council, and by the Governor, Sir H. Pottinger, and in February 
1850 the Government sanctioned Lieutenant Michael's services 
being retained. I n  February 1851 he was sent to Monlmein to 
learn the methods of dealing with heavy timber, in December 1853 
to the Kanara forests, and in 1854 he was formally appointed 
Superintendent of the Anamalai forests. The published reporb 
(selections from Madras Records, No. V. of 1855) deal only with 
timber and roads, and there is no reference to conservancy. Lieu- 
tenant Michael, however, did more than this-he brought about 
the lease of valuable teak forests from the Nambadi of Colengode, 
and he started a aystom of clearing teak seedlings, and young 
teak trees, of dry leaves and other inflammable matter in the for- 
ests, so as to protect them against injury by the annual fires of 
the dry season. 

I n  1856, Lieutenant Michael went on leave, and Captain (now 
General) Douglas Hamilton was appointed in his place. H e  was 
in charge of the Anamalai forests for several years, and at  a latar 
date-after a regular Forest Department for the whole Presidency 
had been organised-Captain Hamilton was succeeded by Lien- 
tenant (now Colonel) Beddome. 

About the time that Captain Cotton first drew attention to the  
Anamalai forests, Dr. Cleghorn was stationed as an Assistant 



Surgeon at  Shimogn, in the N u g p r  Division of Mysore. Being 
interested in botany and a keen observer, he remarked tho 
wholesale destruction of forests in that district, chiefly through 
L L  kumri" cultivation. I t  was mainly through his representations 
that tho attention of Sir Mark Cnbbon, then Comxnissioner of 
Mysore, and of Colonel Onslow, the Superintendent of the Nuggur 
Division of that State, wns drawn to the necessity of Forest 
conservancy. Dr. Cleghorn's name is mentioncd in a Report on 
the Conservation of Forests, which the last-named officer sub- 
mitted to the Comn~issioner in May 1847: In  consequence of 
this report and of Dr. Cleghorn's representations, kumri cultiva- 
tion was stopped in the greater part of Mysore and Coorg ; and 
in 1868, while on a tour of inspection through these districts, 
the writer of this paper had the satisfaction of seeing large tracts 
of country clothed with well-stocked young foreats, which had 
grown up on the old kumri clearings. 

I n  1850, the British Association for the Advancement of Science, 
a t  their Edinburgh meeting, appointed a Committee to consider 
the probable effects, in nn economical and physical point of view, 
of the destruction of tropical forests. The report was drawn up 
by Dr. Cleghorn, and was submitted to the Association, which 
assembled at Ipswich in 1851. The other members of the Com- 
mittee were : Professor Forbes Royle, Captain R. Baird Smith, 
and Captain (now Lieutenant-General) R. Strachey. This report 
gave an exhaustive review of the question as it then stood, and 
as far as i t  related to Indih, and i t  contributed much to induce 
influential members of Government in India and at  home, seriously 
to consider the necessity of organising systematic measures of 
Forest Conservancy in India. 

I n  the Bengal Presidency it was Lord Dalhousie himself who, 
as Governor-General of India, carried through effective measnres 
for the conservation of forests, chiefly in the newly-acquired pro- 
vince of Pegu ; while in Madras Lord Harris took stops in tho 
same direction. I n  ~ u g k t  1856, Dr. Cleghorn submitted a 
report to the Government of Madras, containing proposals for 
establishing Forest Conservancy. These proposals were sent up to 
the Government of India for sanction, which was accorded in 
November ; and on the 19th December, 1856, Dr. Cleghorn was 
appointed Conservator 'of Forests in the Presidency of Madras. 
An account of the work accomplished during the first five years 

* Report of the Twenty-Firnt Met ing  of the British Association hold at 
Jpawich UI July, 1651, p, 83. 
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of his tenure of this appointment is contained in three general 
reports and other official documents, which, with other important 
unofficial papers, will be found in a little book, entitled, "Forests 
and Gardens of South India," published by Dr. Cleghorn in 1861, 
when compelled to come home on sick leave. This book has done 
much to promote Forest Conservancy in India. The reader must 
not expect to find in i t  the record of a oomplete and scientific 
system of forest administration, the introduction of which, under 
the circumstances, at that time would not have been feasible. But 
the record of the work accomplished by Dr. Cleghorn during this 
period shows that he directed his attention to such matters as 
called for immediate action, and that his reoommendations in 
regard thereto were in the right direction. He  justly laid great 
stress upon the necessity of acquiring a good knowledge of the 
prinoipal trees and shrubs, as well as of the climate, soil, and 
fbrest growth in the different forest tracts ; he arranged for the 
tiupply of timber, charcoal, and firewood ; and in regard to the 
protection of the forests, he studied the chief sources of injury, 
indiscriminate cutting, fires, and kumri cultivation. The result 
of his persistent representations was, that by an order of May 1860, 
the Government of Madras ~rohibited kumri cultivation in Gov- 
ernment forests without previous permission, and directed that 
this permission should be given sparingly, and never for spots in 
the timber forests. Dr. Cleghorn had thus accomplished for the 
Madras Presidency the same result whiob, thirteen years pre- 
viously, he had helped to bring about in Mysore, and in both cases 
the result accomplished through his persistent representations has 
been most beneficial for the country and its inhabitants. Dr. 
Cleghorn was able to carry his point in this matter, because he  
was known to be a true friend of the natives ; he entertained feel- 
ings of warm sympathy towards them, and had made himself 
familiar with their mode of life and system of husbandry. As a 
medical man his name was widely known, and he had acquired 
much influence among the native population. When urging the 
discontinuance of kumri cultivation in Madras, as he had pre- 
viously urged in Mysore, he knew that he was proposing measures 
which in the end would be highly beneficial for the people them- 
selves. Dr. Cleghorn's single-minded desire to promote the welfare 
of tlie people was known to those who at that time were in influen- 
tial positions in Madras, and the oonfidence which they placed in 
him was the secret of his success in this important matter. 

At  a later. periotl ku~nr i  was unfortunntcly again permitted in 
Dlysore, and in Madras the beneficial effect of the order of 1860 
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has subsequently to a great extant been reiidered nugatory by the 
tendency, which for some time prevailed in  that Presidency, to 
regard as private property a large portion of the forest lands, 
particularly in South Kanara, that had formerly been considered 
to be the property of Governmcct. These subsequent mistakes, 
though they have done groat injury to the country and its in- 
habitants, do not in  any way diminish Dr. Cleghorn's paramount 
merit in this matter. H e  paid graqt attention to a proper arrange- 
ment of cuttings, so as to secure the maintenance and promote the 
natural reproduction of the forests. Under his direction numerous 
new plantations were established, while existing plantations were 
maintained and extended. Establishments for the protection and 
proper management of the forests were organised in all districts. 
The time had not yet come for comprehensive forest legislation, 
but local rules were issued by Government on his recommendation, 
which for the time being were sufficient. 

On Dr. Cleghorn's return to India in November 1861, he was 
directed by tho Governor-General in  Council to proceed frotn 
Madras to the Punjab, in  order to examine the forests in the 
Western Himalaya, with a view to obtain reliable information re- 
garding the timber resources of that province, and to institute a 
systematic plan of conservancy and management. The exploration 
of the forests in the hills occupied the summer months of 1862 
and 1863, while the winter lnonths were devoted to the inspection 
of timber depGts, brushwood tracts of the plains, and the pre- 
liminary arrangements necessary for the formation of the Depart- 
~nen t .  His report on the forests of the Punjab and the Western 
Himalaya, which was ~ublished in 1864, sets forth the results of his 
work, and has been of great value in facilitating the organisation 
of forest administration in that province and in those Native States 
of the Western Himalaya where i t  was possible, by means of 
leases, to obtain the control of the forests. His  work received 
from the Lieutenant-Governor of the Punjab great praise, and the 
Governor-General in Council expressed his concurrence in the high 
estimation entertained by the Punjab Government of his services. 

Meanwhile (in October 1863) the  writer of the present paper 
had been summoned from Burma, where he had been in chargo 
of the forests since January 1856, to advise the Government of 
India in the general organisation of forest business. On his re- 
commendation, Dr. (leghorn was associated with him on the 1st 
January, 1864, aud remained in that capacity attached to the 
~ o v e r n m e n t -  of India until 1st March, 1865. Previously, in 
August 1863, thcsc two officers had drawn up a joint memorandum, 
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which was sent to the Government of Madras, and which urged 
the necessity of early demarcation of the Government and village 
forests in the Madras Presidency. These proposals were not, how- 
ever, at that time approved by the Nadras Government, and it 
may here bo added that, in spite of the persistent representations 
subsequently made on the same subject by the Government of 
India, no adequate action was taken in Madras towards effecting 
n separation of the various rights and interests in the public forests 
and waste lands nntil the Madras Forest Act was passed in 1882. 

I n  April 1866, while the writer of the present paper was on 
leave in Europe, Dr. Cleghorn was appointed to officiate as Inspector 
General of Forests nntil April 1867, when the thanks of the 
Government of lndia were conveyed to Dr. Cleghorn for his long 
and successfal labours in the cause of Forest Conservancy in India. 
On his return to Madras, he resumed his work in that Presidency 
with his former zeal and industry. That, nevertheless, during 
that period much less progress was made in the foresta of Madras 
than in those of other provinces of the Empire, was due to the 
views of the Government of Madras, which at  that time began to 
n~anifest themselves. Dr. Cleghorn retired from the service in 
1870, but has since been employed every year at  the India Office 
as a confidential adviser to assist Her Majesty's Secretary of State 
in the selection of Candidates for the Indian Forest Service. 

When Dr. Cleghorn laid the foundation of an effective system 
of Forest Conservancy in Mysore and Madms, Forestry was very 
little known in India. A commencement had been made in several 
places, but Dr. Cloghorn was the first to carry out conservancy 
measures on an extensive scale. His aims were large and com- 
prehensive, but the single-minded devotion to the task which he 
had set himself gained the confidence of many who might other- 
wise have been hostile to the new measures advocated by him. 
A public resolution by the Government of India, of 10th January, 
1865,' justly designated him as the founder of Forest Conservancy 
in India, and added-(' His long services from the firet organi- 
tion of forest management in Madras have without quostion greatly 
conduced to the public good in this branch of tho administration ; 
and in the Punjab also Dr. Cleghorn's labours have prepared the 
way for the establishment of an efficient system of conservancy 
and working the forests of that province." 

Since Dr. Cleghorn's retirement from the Indian Service, ho 
has done much for the promotion of Forestry in Great Britain, 

l'arliamcntnry fieturn on Porccrt ~onservancy, Purl I., India, 1871, p. 15. 
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particularly through the R o ~ n l  Scottish Arboricnltural Society, of 
which he became a Member in 1865, and of which he has been 
President on two occasions-from 1872 to 1874, and from 1883 
to 1886. I t  was in a great measure due to his exertions that the 
International Forestry Exhibition of 1884 was held with such 
marked success a t  Edinbnrgh. 

PRIZE DAY AT COOPER'S HILL. 

SOME of the Indian daily papers have been singing the requiem of 
the Cooper's Hill College, and we are therefore the more eager to 
prove to our readers that this very useful institution is really more 
vigorous than ever, and whilst some of its critics deplore the great 
expense caused by the College to India, we are now assured by the 
President of the College, General Sir Alexander Taylor, K.C.B., 
that last year's income fully covered the year's outlay. 

The Secretary of State, Lord Cross, was unable to be present 
at  the annual Prize Day of the College, which was on the 25th 
July, and in his place Sir John Fowler, a past President of the 
Institution of Civil Engineers, distributed the prizes. 

Amongst the guests present were Field-Marshal Lord Napier 
of Magdala, the permanent Under Secretary at  the India Office, 
Mr. Godley, Sir Alfred Lyall, Sir Charles Turner, Sir Charles 
Bernard, Sir Lepel Griffin, Sir R. Strachey, and many others, tho 
better known of whom were loudly cheered by the students, and 
who have, i t  is hoped, more feeling for those amongst them who 
may join the various Indian Services, in spite of the dreary pros- 
pects held out by rupee pensions, than that shown by Sir Richard 
Temple and Sir George Campbell in the recent debate in the Houso 
of Commons. 

I n  giving his report on the progress of the College, Cfenoral 
Sir Alexander Taylor made a long speech, from which the follow- 
ing extracts will be of special interest to Forest officers :- 

'' I cannot hare a better preface than the announcement that the report 
I have to make to-day is a very satisfactory one. I may fitly commence 
by drawing attention to the fact that dnring the last few years the 
College has grown s good deal-has indeed grown very largely. I find 
that in September 1882 the numbq of gentlemen forming the staff of 
the College was 15. It is now 26. I find also thrt the number of stn- 
dentfl in September 1882 was 90. Last September it was 139. During 
the last five years we have thna grown greatly in numbers. We have 
also greatly exprnded in another direction. We teach many more sub- 
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jects than we used to do. Tile Forestry branch has recently been estab- 
lished, and i t  alone has brought with i t  four new subjects, namely, 
Botany, Organic Chemistry, Entomology and Forestry ; and we organise 

1 

for the Forest students an annual visit to forests in  Great Britain, and 
also a tour of three months to foreste on the Continent. W e  also do a 
good deal of work of another kind which we used not to do. W e  do s 
large part of the chemical testing of metals, Portland cement, Indian- 
rubber, paints, varnishes, &c., required in connection with contracts un- 
der execution in this country for the Government of India, as well as, I 
believe, the whole of the mechanical testing of metals and chains required 
in  the same connection. And lastly, we have expanded in income. 
The year's income fully covers the' year's outlay. So on many sides we 
have enlarged, and I' hope that I may say this expansion has been at- 
tended with advantage to all concerned. 

"There are to-day 127 students, of whom 39 having completed their 
college course leave this afternoon. The 39 compriee 27 Engineer, 2 
Telegraph and 10 Forest students. 

" Turning next  to the Forestry branch. Ten students leave the 
College to-day. They go  for a visit of three monthn to the Continent 
t o  study practical forestry, nnder the distinguished guidance of Sir 
Dietrich Braudis, in forests which have been nnder systematic man- 
agement for a considerable length of time. On the conclusion of this 
visit, the  work they have done during i t  will be reported on, and their 
places on their order of merit list will then be revised and finally fixed. 
The Forestry branch has I have said, been but recently established. 
The length of the Forestry course has been fixed a t  24 years, and we 
are sparing no exertion t o  make the most of i t :  blit we find i t  a very 
short time. W e  have had the immense advantage of having a t  the head 
of the  branch t h e  Inspector-General of Forests to  the Indian Govern- 
ment, Dr. William Schlich, to advise and guide us. Without his help 
our progress must have been much less firm and less rapid. W e  have 
also been most fortunate in hnving the assistance of Mr. Marshall 
Ward, Professor of Botany, who has thrown himself with great energy 
and success into that  particular line of botanical teaching which we want 
in order to lay solidly one of the most important foundations of t h e  
study of Forestry. The present is the  second set of recruits for this 
branch of the Service that  has been trained here, and i ts  training has in 
some ways been more complete then t h a t  of its predecessor. With 
experience have come improvements, from which these gentlemen have 
profited. They have also exerted themselves with very considerable 
success, and Dr. Schlich is well satisfied with them. L s s t  year Rogers, 
a most distinguished student to whom was given a special scholarship 
by the Vice-President of the Council of India, made 78 per cent. of 
possible marks. This year Osmaston has eclipsed him, making 80 p e r  
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cent. There are but few subjecte which the Forest and the Engineer 
students take up on precisely the same platform; but in one of tbese 
subjects a Forest man is first, Monro, in competition with 46 others, is 
first in Physics, being one mark ahead of Craven. The figurea are: 
Monro 70, and Craven 69, marks. 

" So far this report has had reference only to those stndente who have 
now completed their studies here. Of the remainder of the College 
I have to speak in more guarded language. These gentlemen have not 
yet come to the end of their course : they still have time before them. 
Of the Engineer students I would say that they will have to make a 
good struggle if they mean to reach the standard of their seniore now 
leaving: but this exertion 1 have confidence that a good proportion will 
make. Of the junior Foresters Dr. llchlich speaks well md hopefully. 
Caccia stande first with a total of 81 per cent. of poeeible marks compar- 
able with 73 per cent. made by the beat man last year. So far he has 
thus done remarkably well. Again, in first year Surveying Clutterbuck 
has done well. He is at the head of the list, placed equal with the 
Engineer student A. R. Walsh." 

After reading out the list of the scholarships granted to the En- 
gineer students, and referriqg to Mr. Currie's liberality in giving 
21,000 of 34 per cent. India Stock for a scholarship for Applied 
Mechanics, we read that the President's scholarship of 220 for the 
best Forest student was given to Mr. Osrnaston. Sir  A. Taylor 
referred to the progress made in  the different subjects taught a t  
the College, and to the athletics, remarking that the students had 
not time to practice sufficiently at  boating and cricket to achieve 
any signal success, but that in  jumping, 20 feet 9 inches was not 
a bad performance for breadth, nor 5 feet 44 inches for height, 
and that lawn tennis gives a deal of useful exercise in  a moderate 
a m o ~ t  of time. 

The students form 0 Company of the Berkshire Volunteers, 116 
rank and file, all efficients. 

The President concluded his address with the following general 
remarks, which we can all endorse :- - " Gentlemen,-I have now to say a few words to yon. I will not de- 
tain you long, and I address myself specially to tlio~e among yon who are 
about to enter the service of the Indian Government. Last year, and 
on the previoue occasion also, I drew your attention to a feature in the 
character of the men of Northern India which, in my somewhat long 
service, I had found to be quite marked. I pnt before you their warm 
appreciation of kindness; and I illustrated their readiness to requite 
such kindness with strikingly faithful and plucky service, giving you facts 
drawn from my own personal experience. My object was to enlist your 
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kindly f ~ l i n g s ,  particularly a t  Grst starting, towards the people among 
whom you are abont to live. Later on these feelings will warm up or 
cool down according to your own experience, but I greatly desired to 
secure a favourable start. I do not intend to  say anything more on that 
subject to-day. What I purpose doing on the present occasion is to 
endeavour to get you to realise how great is the position Englishmen 
occupy in India ; and when you have to some extent realised that, 10 

get you to make up your minds to live up to the responsibilitiee i t  en- 
tails and to the opportunities i t  offers. Perhaps I can best bring the 
state of the case home to you by asking you to consider how i t  has coltle 
about that what is by comparison a mere handful of Englishmen rule the 
250 and odd millions of India And not only do that, but so do it that  
the milliors desire to be ruled by them. How hns that come about 1 
What are the canses ? They seem to me to be obvious enough, and I 
take them to be these. W e  are in the main God-fearing people. We 
love honesty, truth, justice and mercy, and we hate oppression and tyran- 
ny. These are the marked characteristics of our mle, and to my thinli- 
ing they are the key to our success. But are they sufficient to account 
for the results we see ? I have no hesitation in saying that in my judgment 
they are : indeed, I may go further-I cannot imagine any other expla- 
nation a t  all sufficient to account for the wonderful position we hold in 
Indis. Under these circumstances I ask you what manner of man an 
Englishman out there is bonnd to be; and not only that, but is bouud to 
elrow himself to be ? The answer to this question also seems to me to 
be clear enough. Circumstances force on him great responsibilities. 
Whether he likes it or not he is in a very special sense a representative 
man. He lives under this constant stimulus, sod he can hardly fail to 
feel that lie is in a very exceptional degree bonnd to cultivate and to  
show forth those qualities which hare made the Englishman's rule in the 
East the blessing it is : that he is bound not only to be, but to show him- 
self to be, a God-fearing, manly, Christian man, loving honesty, truth 
and justice. I ask you, gentlemen, to think over these things, and then 
in your Indian life to have the conrage of your convictions. With these 
words I bid you all good bye. May you each have a prosperous, useful 
career; and when you come back to the old conutry bye and bye, may 
you have the comfort of knowing that in your working days you recog- 
nised what your duty was and tried hard to do it." 

The list of fellowships, scholarships and of the prize holders was 
then read out, and the prizes distributed by Sir J o h n  Fowler, who 
then addressed the company present as follows :- 

'' Expressing his sympathy with the assembly a t  the absenoe of Lord 
Cross, whose official knowledge and many gifts would hare made the 
proceedings exceptionally interesting. In return, he asked of the meet- 
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ing its sympathy with him at being called upon so suddenly and unex- 
pectedly to occupy the chair ( a  laugh). He was quite sure they would 
extend to him their sympathy. Proceedings such as those in which 
they were engaged were always pleasant when everything was so thor- 
oughly satisfactory as they found i t  in the President's address, and he 
thought that his own particular duties as Chairman became comparative- 
ly emy. They were told that the past year of the College was the very 
best it  had ever had. The President told them in words which were un- 
derstood by every student especially that they had beaten the record on 
nearly every point. In one thing he was personally much interested-the 
lowest inan in some particular branch of study, which he did not recall, 
had obtained more marks than had been made by the lowest man on any 
previous occasion. This was highly satisfactory. (Loud applause.) For 
himself he entirely sympathised and agreed with the remarks of the 
Preeident as to the necessity of playing as well ae of working. (Ap- 
plause.) Very few men, he thought, had worked harder during their 
lives than he had : and few men, he was proud to say, had played more 
tlian he had. (Laughter.) H e  did not believe in any man-young or 
old-ever achieving permanent and real success and doing thoroughly 
good work if he confined himself entirely to his study and his office. 
(Hear, hear.) To do good work the body must be kept wholesome and 
strong as well as the mind vigorous, and these conditions could only be 
reached by exercise and out-door play. H e  therefore would recommend 
them-though he dared say they would do it anyhow (laughter)-to 

. continue to play se hard ss they had done up to the present. (Hear, 
hear). Instead of making a special apology to  them for his position a t  
that moment, he would boldly ask them to take certain things which he 
bnt before them as some justification for his being in the chair on this 
should interesting occasion. These were his long and well-known atten- 
tion to, and sympathy with, the education of the engineer; and, in the 
next place, the fact that he was at a critical moment in the fortnnes of the 
College able to do hie little to continuing it as a school of engineering. 
An long ago as 1866, when the members of the Institution of Civil Eli- 
gineers did him the honour of electing him ae their President, he made 
the education of the engineer the subject of his inaugural address. The 
Government of India were good enough to have that address of his print- 
ed and circulated, and many a young engineer in India-probably some 
of those preeent-would no doubt read it in that form. It waa interest- 
ing reading now for various reasons. On some subjects-he would in- 
stance that of steel-it was perhaps a little out of date, for he was only 
able a t  the time to refer to steel as a metal very well worthy of atten- 
tion. (Laughter.) They knew what had been done with steel since-its 
extraordinary results. But in other respects, on the general principles 
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of the address, he had nothing to add, and little to alter. A t  that time 
Cooper's Hill College was not in existance. Nor, as far ae he knew, was 
there any similar institution : therefore the yonng engineer of that date 
had not the advantogee-the great and enormous advantages-which the 
students of this day possessed. SO much upon the first p o i n t h i s  sym- 
pathy with engineering education. As to bis connexion with Cooper's 
Hill, it  arose in tbis way :-At a certain date the Government of India 
were unable to give employment to the Cooper's Hill stndents who bad 
qualified in the examinations according to the practice which had obtain- 
ed up to that time. Upon that i t  became a matter of serious considera- 
tion whether the College should be continued under new conditions or 
given up altogether. Lord Cranbrook was Secretary of Gtate at the 
time, and his lordehip was good enough to put the papers on the subject 
into bis hands, and to ask bis advice as to what i t  would be best and 
most prndent to do in the circumstances. Of course it wae evident that 
if the College was to go on i t  mnst be understood that it was continned 
as an experiment only. After looking into the matter with such care 
and thonght as he could give to it,  he took upon himself the responsibi- 
lity of advising that the experiment should be made, provided the Gov- 
ernment of India felt itself a t  liberty to give a certain limited number 
of appointments annually. His views with those of other persons were 
then carefully examined and sifted. It was an important question to 
decide, and ultimately the matter was decided as he had advieed. (Hear, 
hear, and applause.) He was very happy to think i t  was so decided, b e  
cnuse the result of the continuation of the College has been thoroughly 
and completely satisfactory. (Hear, hear.) Probably the change in 
their circumstances was beneficial ; in fact, he would go forther, and say 
i t  was beneficial : since it compelled a great deal of wholesome competi- 
tion and rivalry between that and other kindred institutions which had 
by that time grown up around them; and this notwithstanding the de- 
crease of the number of appointments given to the College. It was nn- 
derstood that unless Cooper's Hill could do as good work and produce ss 
good men, as other colleges-unless its President and staff were equal to 
those of other institutions in the general results of their work : unless 
the men were as well equipped for the profession which they sought to 
enter from that CoLlege as the men from other colleges-Oooper's Hill 
could not be continued. And so i t  came about that after some little dia- 
appointment from the falling-off of the number of the students, due, of 
course, to withdrawal of a certain number of appointmente, there had 
been a great improvement in the work done a t  Cooper's Hill, and to-day 
the young men who went from that institute abroad into the world were 
-he did not like to say anything against the men of the past, who had 
not their advantages and opportunities: but the work done was greatly 



superior, and the students were now mnch better equipped than those who 
worked under the old arrangement. (Hear, hear.) Another thing which 
influenced him in advising as he did was the knowledge of the grand po- 
sition which that place occupied. It seemed to be hard and crnel that i t  
should be given up and that a great teaching eatabliehment should be dis- 
persed. The College was in existence; everything was in trim; and 
taking i t  altogether he thought they might congratulate themselves 
on the issue of that queetion. He believed the Government of India 
felt they came to a right decieion when they determined to take some 
further responsibility on themselves and continue Oooper's Hill College. 
(Hear, hear.) Finally, he had a few words for the engineering students 
before him. H e  noticed that  the President spoke chiefly to the men 

- abont to go to India, but there were students who were not going to the 
East. (Hear, hear.) He begged to say to such that the present was 
a time when competition wes very keen in everything connected with 
their profession, urd i t  was quite impossible that any young man could 
succeed in life nnlees he was a t  least ae well eqnipped for his work ae 
those with whom he had to compete. And juet now i t  was not only 
a question of yonng English engineers competing with each other, but 
the energetic, pushing Qermane were competing with them in every part 
of the world as well as in England iteelf. Therefore he Gntured to 
warn them that to be snccessful they mnet still go on-still continuing 
to beat the record annually if poeeible, but if not, as often ae might be. 
They must not be content with the report of to-day good ae it  was : they 
mast produce a better next year, and a better, and a better, for the 
honour of Cooper's Hill and for their own future succeee. They would 
be told, no doubt, that the profession of engineering was at the present 
time in a very flat condition. Of course ellgineering wes influenced by 
the rise and fall of trade. Enterpriee followed good trade, and juet now 
trade wee not over good, so that they suffered with other people. But 
even nor, and for ae long a time ae any of them need to care abont it, 
there would be engineering work to do in many parta of the world, and 
if they were thoroughly equipped and prepared to go to dietant lands to 
do it, they need not fear that they would fail of proper employment in the 
future. Of conrse there mnet be vicissitudes ; they could not always be 
swimming with the tide; but, taking it generally, he did not think that 
any yonng man who was capable need fear greatly for the future. The 
addition of Forestry to the enbjeats taught in the College had k e n  a 
great sncceea, and he wm glad to aee that some of the men in that 
branoh had competed enccessfnlly with the engineers in certain matters 
which, strictly considered, belonged to neither of them. From hi own 
experience he could sap that one b w c h  of work-engineering for 
instance-wae greatly assisted by as mnch information as possible in 



other branches that only indiwctly belonged to it. He had been deeply 
gratified by the report of the year'e work, and he heartily congratulated 
the President and staff, and all other persons connected with Cooper's 
Hill, upon the good work they had achieved. For their sympsthy to 
hims~lf in the unexpected position in which ho had found himself he waa 
deeply obliged. (Loud cheers)." 

After cheers being given for Mr. Carrie, Vice-President of the 
Comcil of India, for Sir J. Fowler, and for Sir A. Taylor, the 
company took luncheon with the President and returned to London. 

The following is the list of the Senior Forest Students, the mc- 
cessful ones among whom may be expeoted to come out to India 
next cold weather :- 

Osmaston, B. B. Branthwaita, F. J. 
Haines, H. H. O'Bryen, E. A. 
Monro, A. V. McArthy, C. D'A. 
Carter, H. Tottenham, W. F. L. 
Blunt, A. W. Thompson, H. N. 

ANNUAL MEETING O F  THE AKERICAN FORESTRY 
CONGRESS. 

(Continued from page 851.) 

Thursday, September 15th, 1887. 

The next thing on the programme was announced by the Presi- 
dent to be " discussicn on Memorial and Bill for National Forest 
Administration." Mr. Fernow spoke briefly on the attempts a t  
forestry legislation in the various States, and read several bills on 
the subject-one prepared by the Stata Board of Forestry of 
California, another by Senator Miller, of New Pork, and another 
by the Forestry Commissioner of Colorado. The bill prepared by 
himself waa then read by Mr. Fernow and discussed at  length by 
the Congress, being finally adopted for recommendation to the 
Senate and Honse of Representatives at  Washington, as follows :- 

A BiU 
For the protection and administration of the forests on the publio 
domain. 

Be it enacted by the Senate and Honse of Representatives of the 
United States of America in Congress assembled : 



De+nation of Forest Lands. 

Section 1. All lands now owned or controlled, or which may be 
hereafter owned or controlled by the United States, and which are 
now, or shall hereafter be, devoted to forest uses, are, for the pur- 
poses of this Act, declared to be public forest lands. 

Withdrawal of Forest Lands from craze. 

See. 2. The nnsurveyed public lands of the United States em- 
bracing natural forests, or which are less valuable for agricultural 
than for forest purposes, and all public lands returned by the 
public surveys as timber lands shall be, and the same are hereby, 

,withdrawn from survey, sale, entry, or disposal nnder existing 
laws, and shall be disposed of only as provided in this Act and as 
Congress may hereafter prescribe. 

Preuatting entries upon Fmest Lande. 

Sec. 3. Every person applying to make an entry or filing of 
public lands nnder any law of the United States before the classifi- 
cation and survey of the forest lands as provided in this Act shall be 
made, shall file with his application an affidavit nnder oath, corro- 
borated by witnesses, stating that the land applied for is not 
exclusively forest land, and not situated near the headwaters of 
any stream, and is more valuable. for agricultural or mining pur- 
poses than for the timber growing thereon, and each such appli- 
cant shall state particularly his means of information and his per- 
sonal knowledge of the facts to which he testifies, and upon a 
certificate from the Commissioner of Forestry the lands so entered 
may be disposed of under existing laws ; and every person swear- 
ing falsely to any such affidavit shall be deemed guilty of perjury 
and liable to the penalties thereof; and all illegal entries of timber 
lands shall be absolutely void, and upon satisfactory proof, shall 
be subject to summary cancellation by the Commissioner of the 
general land office. 

Instituting the ofie of Commissioner of Forests. 

Sec. 4. There shall be in the Department of the Interior a Com- 
missioner of Forests, who shall be appointed by the President, by 
and with advice and consent of the Senate, and he shall have the 
care, management and control of all the forest lands owned or 
controlled by the United States. H e  shall be a suitable person, 
versed in mattere of forestry, and shall be entitled to a salary of 
$5,000 a year, with such allowances for assistants and expenses as 
will insure a proper execution of the provisions of this Act and as 
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Congress may from year to year provide. H e  shall hold his office 
during good behaviour, and may be removed by the President for 
cause, and before entering upon his duties he shall give bonds 
with sureties to the treasurer of the United States in the sum of 
$50,000, conditional, to render a true and faithful account to the 
treasurer, quarterly, of all moneys which shall be by him received 
by virtue of the said osce. 

Appointmzt of foup Assistant Commiasioaercl. 
Sec. 5. The Commissioner of Forests shall appoint to himself 

four Assistant Commissioners, one of whom shall be a resident of 
the State of California, or any of the territories on the Pacific 
slope and well acquainted with the forest conditions of the Pacific 
slope ; another shall be from the State of Colorado or any of the 
territories bordering the Rocky mountains, and well acquainted 
with the forest conditions of the Rocky mountains, and the third 
shall be from one of the States east of the 100th meridian, and well 
acquainted with the forest conditions there prevailing. The fourth 
shall be an expert in the knowledge of scientific forestry. The 
four Assistant Commissioners are to act as a council to the Com- 
missioner of Forests in all matters pertaining to the administration 
of Government forest lands as constituted by this Act, and each 
shall have special charge of one division of the pnblic forest reserves, 
which he shall personally inspect at least once every year. Each 
of the Assistant Commissioners shall receive a salary of $3,000. 

&-afiation of Forest Lands. 

Sec. 6. The forest lands on the public domain shall be arranged 
in three general classes, namely:- 

Pirst. Lands distant from the headwaters of important streams, 
covered by timber of commercial value, more valuable for forest 
purposes than for cultivation. 

Second. Lands partially or wholly covered by timber, but suit- 
able for homesteads, and more valuable for agricultural purposes 
than for timber. 

Third. Mountainous and other woodlands, which, for climatic 
or economic or public reasons should be held permanetly as forest 
reserves. 

Estdlishment of Forest Reserves. 

Sec. 7. I t  shall be the duty of the Commissioner of Forests to 
examine and classify the forests and public timber lands of the 
United States, and to determine, subject to the approval of the 
Secretary of the Interior, what portions of such forests and timber 
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lands should be permanently retained in reservation for climatic 
or other economic or pnblic reasons, and what portions may be 
disposed of without ciisadvantage to the pnblic interests. H e  shall 
cause to be prepared connected maps or diagrams showing the 
approximate situation and areas of pnblic timber lands in each 
State and territory, and the President shall, by proclamation, desig- 
nate the permanent forest reserves, as the same shall be selected 
and approved as herein provided ; and it shall be the duty of the 
Secretary of the Interior to cause exterior boundary lines thereof 
to be run and marked by durable monuments ; and no further 
survey of any timber lands of the United States shall be made 
until the permanent reservations herein provided for are estab- 
lished. 

Appraisement of Timber. 
Sec. 8. The lands of the first and second class shall from time 

to time be appraised, under the direction of the Secretary of the 
Interior, and lists and plates thereof made ; and the value of the 
timber shall be appraised separately from and in addition to the 
Government price of the land. 

Digposition of Timber. 
Sec. 9. The President may, from time to time, in his discretion, 

by proclamation, authorize the sale of such appraised timber on 
lands of the first class, on the stump, in aggregate quantities not 
exceeding 25,000 acres at any one sale. 

Mantbet- of sale of Timber. 

Sec. 10. Such sales shall be made under the supervision of the 
Commissioner of Forests and in accordance with such regulations 
as the Secretary of the Interior may prescribe, and under the aon- 
dition that the purchaser will comply with the regulations as to 
the cutting and removal of the timber prescribed and made known 
by the Commissioner of Forests ; but no such timber shall be dis- 
posed of except to the highest bidder, upon sealed bids, by legal 
subdivisions of sections, at  not less than the appraised price, and 
after due public notice as now provided by law. 

Restoring Foreat L a d  to entry. 

Sec. 11. Lands of the second class, when reported to the Sec- 
retary of the Interior by the Commissioner of Forests, with the 
approval of the President, shall be restored to homestead entry or 
sale ; but a special price for the timber thereon, as appraised, shall 
be paid by the applicant in addition to the usual price and fees for 
the land. 

8 a 
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Co-operation of othm o$;cera. 
Sec. 12. The Commissioner of the general land office, Surveyors 

General, Registers and Receivers, and other federal officers connect- I 
ed with the public lands, are directed to cooperate with and assist 
to the extent of their power the Commissioner of Forests in the 
selection and classification of the public forest lands. 

Further duties of Forest C o m m i s ~ .  
Sec. 13. The Commissioner of Forests shall properly subdivide 

and arrange into divisions and districts of proper size such forest 
lands as shall constitute the forest reserves and forest lands remain- 
ing under his control, and shall organize a service of and nppoint 
Inspectors and Rangers for their protection and proper adminisbra- 
tion and provide a practicable system of forestry. H e  shall make 
reasollable rules and regulations for the prevention of trespass up- 
on said lands and for their protection and the conservation of 1 
forest growth, and he shall'be empowered to sell timber from the 
said reservations a3 the local demands require and a proper forest- 
ry  permits. He  shall designate every year the areas which may / 
be cut over and prescribe the conditions, manner, method and time I 
for the cutting of the same and fix the Government rate for the 
stumpage on snch areas, and upon the application of any resident 
citizen desirous to obtain his supply of wood from the Government 
forest reserves, suitable locations shall be designated to him. The 
Commissioner of Forests shall have the power to regulate pasturage 
and any occupancy whatever upon the forest lauds. And all 
moneys received from the sale of timber or any other privileges 
he shall cover into the United States treasury. 

Cb-operation with State Boards. 

Sec. 14. Whene~er  any of the States in which public forest 
lands are situated shall have instituted and provided for a forest 
commission or other forest management of the forest lands belong- 
ing to the State, it shall be in the discretion of the Commissioner of 
Forestry, with the approval of the Secretary of the Interior, to co- 
operate with such forest commission, and to allow the same to act  
as agents for the United States under his direction for the purposes 
of this Act. 

Penaltie8 for ilkgal cutting on Fmeat Reserves. 
Sec. 15. If any person shall illegally cut, remove or destroy, or 

cause or procure to be cut, removed or destroyed, or aid, counsel 
or assist in cutting, removing or destroying any trees or timber 
upon any forest reserve of the United States, every snch person 
shall be liable to a fine of not less than $100 and not more than 
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$1,000 for each such offence, to imprisonment a t  hard labour not 
exceeding one year, and to civil prosecution to recover the value of 
the property so unlawfully taken or destroyed. 

P d & i e s  for cutting timber on any Forest Land. 
Sec. 16. I t  shall be unlawful to cut or remove without proper 

authority, or to cause or procure to be cut or removed, or to wanton- 
ly burn, injure, tap, girdle or destroy any timber on or from 
lands of the United States, or to export, transport, purchase or 
dispose of the same, or of any lumber, charcoal, pitch, turpentine, 
or other product manufactured therefrom ; and every person vio- 
lating the provisions of this section shall be guilty of a mis- 
demeanour and shall be fined in a sum not exceeding $1,000, and 
imprisoned not longer than one year ; and every person engaged 
in any such depredation upon timber or timber lands of the United 
States, whether as principal, agent, employe, carrier, mill owner, 
manufacturer, vendor or vendee, shall moreover be liable in an 
action of trespass for the full value of the timber or tirnber product 
a t  the place of delivery ; but nothing contained in this section 
shall prevent any agriculturist or minor from taking from his claim 
the timber necessary for domestic purposes or the support of his 
improvements. 

And wherever there exists a right previously established by law, 
to cut timber on the public lands, every person or corporation ex- 
ercising such right must comply with the rules and regnlations 
prescribed by the Commissioner of Forests and approved by the 
Secretary of the Interior. 

And a failure to comply with all the rules and regulations so 
prescribed and approved in regard to the manner of using and oc- 
cupying the publio forest lands shall constitute a misdemeanour 
punishable as provided in this section. 

Penalties for occupancy of pdl ic  lands. 
Sec. 17. That it shall be unlawful for any person, firm, or cor- 

poration to knowingly erect, establish or maintain upon public 
lands of the United States without proper authority any saw-mill 
or manufactory of lumber of other timber products, or to engage 
or be employed in the manufacture of lumber, charcoal, pitch, or 
turpentine upon public lands, or to use at any such mill, manufac- 
tory, or works, any timber cut or removed from public lands ; and 
any person violating this section shall be liable to a fine of not less 
than $500 and not more than $5,000, in addition to the penalties 
hereinbefore prescribed ; and ull mills, manufactories, and works SO 

erected or maintained upon public lands shall be absolutely forfeit- 
od to the United States. 
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Penal th~~ fm transporting und handling iUega2ly cut timber. 

Sec. 18. That if any master, owner or consignee of any vessel, 
or any officer or agent of any railroad company, shall knowingly 
receive for shipment any timber, lumber, or timber product taken 
without authority from timber lands of the United States, with 
intent to transport the same to any port or place within the United 
States, or to export the same to any foreign aountry, every snch 
master, owner, consignee, officer, agent and railroad company shall 
be liable to the penalties prescribed in the eleventh section of this 
Act, and the vessel on board which any such timber, lumber, or 
timber product shall be taken, transported or seized, shall be wholly 
forfeited to the United States. 

Protetion by Military f m e .  
Sec. 19. The President is authorized to employ so much of the 

land and naval forces of the United States as may be necessary 
effectually to prevent the cutting down, removal, or other destmc- 
tion of trees or timber on public forest lands, and to prevent the 
transportation of any such timber, and to take snch other measures 
as may be. deemed advisable for the protection of the forest lands 
of the United States. 

Restricting qmlity of Foreat O$ieera. 
Sec. 20. No person who is directly or indirectly engaged in 

the manufacture of lumber, or timber products, or conducting any 
business which requires a large consumption of timber or wood, 
ehall be qualified to serve as Commissioners of Forests under t h i ~  
Act, or to serve in any official capacity in connection with the 
public woodlands. 

Rkpealing claucle. 
Sec. 21. That the Acts of June 3rd, 1878, chapters 150 and 151, 

and the first and second sections of the Act of June 15th, 1880, 
entitled " An Act relating to the public lands of the United States," 
and all Acts and parts of Acts inconsistent with this Act, be, and 
the same are hereby, repealed. 

Enacting elawre. 
Sec. 22. This A d  ahall take effect on the 1st day of July next, 

but the President may appoint the C!ommissioner of Forests prior to 
that date, with his duties and salary to commence at that date. 

Approp'ation clause. 
Sec. 23. For the purpose of carrying out the provisions of , 

this Act, for the payment of salaries, travelling and other expenses i 

the sum of $500,000 is hereby appropriated. 
(To be continued). 



ACTING ALLOWANCES. 

(a). Can the Government of India's letter to the Accountant 
General, modify the provisions contained in the Pay and Acting 
Allowance Code ? 

(b) .  Section 56 and its addenda and corrigenda, No. 630, dated 
17th December, 1885, rule that the minimum ~a la ry  of an officiat- 
ing Sub-Assistant Conservator of Forests should be Rs. 150 a . 
month, and this rule was applicable to all the Presidencies. The 
Government of India's letters to the Acconntrrnt General, No. 6299 
of 29th November, 1887, and No. 1231 of 31st May, 1884, rule 
that the minimum salary of the acting Sub-Assistants in Bombay 
to be Rs. 87-8, and not Rs. 150 as laid down in the Code. I there- 
fore respectfully ask your learned readers to inform me if the 
clain~s of an acting Sub-Assistant, who acted from 17th Decem- 
ber, 1885, to 29th November, 1887, and received his salary at  Rs. 
87-8-0, are admissible or otherwise ? 

(c). Section 152 of the Forest Department Code rules that no 
gazetted officers should draw his salary at  an altered rate without 
a salary slip from the Accountant General. Supposing if the Ac- 
countant General misinterprets certain order for which an officer 
draws less than what he is entitled to, and the mistake when pointed 
out he does not like to correct, is there any remedy to this ? 

Boarsay S. C., I DIFFICULTY. 
29th July, 1888. 

(1 ). As regards (a), " Di5culty " should see from Section 2 of the Civil Pen- 
sion Code that the Government of India reserves to itself the right of changing 
the Rules in  the Financial Lkpartment Code, from time to time, a t  ita discre- 
tion and of interpreting their meaning. Ally subsequent orders of the Qovern- 
ment. of India to the Accountant General will have precedence over the Code 
rulings. 

(2). Section 50, and with its subseqllent addenda and corrigenda (No. 630, 
dated 17th December, 1865, rilles that the minimum pay of officiating Sub.Assist- 
ant Conservators of Forests will be Re. 150. This provision has, however, been 
amended by Financial Department, No. 6297, dated 29th November, 1687, nub- 
Btituting " Probationary Sub-Assistant Conservators, Forent Department, India," 
for " Sub-Assistant Conservators, Forest Department." But Qovernment of India 
Circular No. 13F, dated 18th June, ld88, in the Revenue and Agriculture Depart- 
ment (Forerts), ruled that the salary of Probationary Sub-Assistant Canaervatom 
before deputation to the Forest School, and while pursuing their s t u d k  a t  th t  
institution, should not exceed Rs. 100 per mensem, unless with the special sano. 
tion of the Government of India. From " Difficulty's" letter his position in the 
Department cannot properly be made ont, nor are the conditions of his appoint- 
ment to officiate in the grade of Sub-Assistants, at  all explained. If he has a 
substantive appointment, and was merely acting during the time from 17th 
December, 1885 to 29th November, 1887, the allowance admissible to him is 
regulated by Seotion 30 (b)  of the Pay and Acting Allowance Code, whioh rules 



416 HOW TO BABBLE YOIQUITOB. 

that an 0 5 ~ 8 r  with a substantive appointment officiating in an appointment the 
pay of which i n  not less than Re. 100, is entitled to an acting allowance of one-6& 
ot the pay of the appointment If without a substantive appointment the offieiat- 
ing officer in an appointment the pay of which is not 1- than Rs. 100, is entitled 
to an acting allowance of half the pay of the appointment, aids Section 37 (a). 
" Difficulty " ~hould clemly forwardo statement of hie case, and of his position in 
the Department, before the question 8s to the claims of an acting Sub-Assistant 
to higher pay can be fully replied. 

(3). As regards (c) ,  in case of the Amountant General miinterpreting aertaio 
orders, refemnoe may be made to the Comptroller of IndiaTreasuriee, when ques- 
tions arising affect pay only, or otherwise, to the Comptroller and Auditor General, 
t.hrough the proper official channel, for an expression of their opinion, and this ob- 
tained, the mutter may be represented to the Local Government for ordem-[ED.] 

HOW TO BAFFLE MOSQUITOS. 

IN the North-Western Provinces mosquito curtains are seldom 
used, and it may be that the annoyance from mosquitos is less 
here than it is in Bengal, where the use of such curtains is perhaps 
universal amongst the European population. 

Some time ago a writer in the L' Pioneer" stated, that i t  was 
now generally agreed on, that d l  lotions that had been tried to 
prevent mosquitos biting yon were useless, and the most of them 
almost as unpleasant as the insects themselves ; but that in time the 
system gets inured to their bites,-and they were hardly felt. No 
doubt some change does take place, which prevents the swelling 
up that so often disfigures new comers to India, but still, however 
long one remains in India, the bites or punctures they make cause 
great irritation. 

Ten yebrs ago I placed a watar tank on the top of my house, to 
work a small fountain in an aviary, after this, mosquitos swarmed 
in every room, the pnnkah did not keep them off altogether, and 
when it stopped they just devoured one ; the irritation in the feet 
and ankles especially was so great, that I ofkn got up and put 
them in water to try and allay it. 

I used to read for an hour or so after going to bed, and when I 
got tired, I put the flame of the lamp down low, and went to sleep ; 
one night just when I was commencing to read, the pnnkah was 
extra vigorously pulled, and the lamp was blown out ; now thought 
1, i t  will be long before I will be able to go to sleep, and the mos- 
qui to~ will annoy me greatly, but to my surprise, they did not do 
so ; once or twice I did hear the sharp sing of one flying over me, 
in a kind of aimless way, but though I lay awake for over an hour 
I was not troubled. 



The next night the lamp was not blown out, and when I reduced 
the light, and put it to one side, I was at once troubled with the 
mosquitos ; this made me consider why I was not troubled the 
night before, and it struck me that perhaps it was owing to the 
light being out. I at  once rose and removed the light into another 
room, so that the room I was in was dark, the mosquitos subsided 
a t  once. I then brought the light in again and the annoyance be- 
gan. I then said to myself I have made a discovery, instead of 
rnbhing your skin with lotions or covering yourself in mosquito 
curtains, all you have to do is to surround yourself with darkness 
and you are safe. I at once commenced to tell my friends of my 
discovery, but they all laughed at  me, no one would beliove it 
possible, that such a simple remedy could protect one, and no one 
would even try it ; so I gave up trying to benefit others, and 
looked after myself ; since then I have tested the thing over and 
over again, and always with satisfactory results. 

Dr. Bonavia holds the opinion, that if the doors and windows 
are left open, the mosquitos will go out of the house at twilight, 
and return after they have fed and quietly rest, till the glimmer of 
light come in again in the morning, when they will go out and 
come in as before. I think there is no doubt but what some will 
do this, but some will remain and indulge in richer fluids than 
the sap of plants affords. 

It is a well known device in fattening quails, to keep them in 
the dark, and several times during the day, to let in a little light, 
when the birds believing i t  to be their usual feeding time, eat 
away ; the dim light in the room acts in the same way on the 
mosquitos, only they are in a continued twilight, and they re- 
main active till they are gorged with blood ; moonlight 'and the 
morning light getting into a room, sets the mosquitos going, keep 
all light out and they are quiescent. 

THE BRANDIS PRIZE. 

WITH reference to your note at  the end of last month's " Forester7' 
abont the Brandis Prize, I would like to point out that we (students 
of 1886-87) were distinctly told by the Director and Deputy 
Director of the School to write abont something we had seen, or 
on some work on which we had been engaged; hence the fact 
that "the only competing essay was in the form of a report," and 
yet for this very reason you say the prize was not awarded, At 



418 BAMBOOS FOR FIBHINO RODS. 

the same time the essay was never judged, but was withdrawn, 
after having been pigeon-holed, for no leis than seven months, id 
the Director's office. 

The Brandis prize has now been offered for four years, has only 
once been competed for, and never won, and may I think very 
reasonably be termed a failure. Any strictly sylvicultural essay 
would be probably more or less plagiarised from Mr. Fernandez's 
Forestry. 

Would it not be better under the circumstances to devote the 
money to increasing the amount of the miserably inadequate prizes 

i 
now given a t  the Forest School, Dehra, and to prevent the un- 
pleasantness of being obliged to reduce prizes by half at  the very 
moment almost of presentation ? 

J. GI. 3'. N. 
Note.-Our correspondent refers to an Essay sent in for the prize in 1887, not 

to the only one sent in 1868, which was not written by e Student of the D e b  
Dhn Forest School of 1880-87. 

I 
Our correspondent also omits to mention that the Esmy sent up in March , 

1887, wan then withdrawn from competition, a t  the writer's own iequeat, and 
when subsequently after Reven months he asked for the Eaeay to be seat up, it 1 
was duly sent up the Inspector General of Forests, but again withdrawn from I 

competition, at hia own request in writing. 
We believe that there are two chief reasons why auitable Essays have not hitha 

erto been sent in for the Brandis Prize, the first being due to the fact that 
8tudent.n of the Indian Forest Schools at Dehra D6n and Poona hare not been I 
long enough engaged in pnrotical forest work subsequently to their having left 
School, and the second, to want of su5cient notice being given early in the y w  
that competing  essay^ should be aeut in in March. 

The latter difficulty will be avoided in future, by circulation of the rules in 
January every year to all Executive Forest officers in India, and as our I n d i a  
trained studente gain practical experience in their own forests, they will have 
more confidence in their ability to write suitable Essays. 

The amount of the prizes at the Dehra Ddn Forest School is beside the q u a -  
tion ; the amount annually offered by Government being always Re. 200, which 
hm been supplemented by voluntary gifts by Forest o5cers. The latter natur- 
ally vary, having been, exclusive of prizes offered for athletics, &. 200 in 1887, 
and Re. 80 in 1888. 

The Direction of the School in clearly not reaponeible for this, and the ad&- l 
ability of prizes being given at  all is open to question, as the high etandard re- 
quired for an honour's certificate at  the Forest School ie adioient inducement 
for the beat students to do their utmost to earn it.-<ED.] 

BAMBOOS FOR FISHING RODS. 

HAVING been requested by the Under Secretary to the Govern- 
ment of India to assist in the matter of obtaining a supply of 
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bamboos for fishing rods for the English market, I entered into 
correspondence with the Conservators of several provinces, with 
a view to getting samples of various kinds of bamboos sent to 
London for inspection and trial. 

Specimens of Dendroculamua s t * i c t w  and Bambuua Tulda were 
despatched from Burma in March last, and the reports on them 
have just reached me. The friend to whom they were addressed 
said he thought Dend~ocalamus strictus not well suited for making 
split-cane rods, as though it had considerable subqtance, it was not 
straight, and had rather prominent joints. The two specimens of 
Ba+a Tulda appeared to be far better, being nearly straight, 
having very small knots, and being of fair substance ; but unfor- 
tunately, in spite of the precautions that had been taken by Capt. 
Bingham to preserve them, both were worm eaten. 

Messrs. Farlow reported both kinds as useless for rod making. 
Messrs. Hardy say-LL the canes are quite valueless for fishing rod 
making. Compared with the mottled bamboos which q,re shipped 
to us from Calcutta, they are much less fibrous, and quite dead in 
their spring. The mottled bamboo, of which we will send you a 
specimen if desired, is we believe the best for our purpose, and we 
should be glad to make an arrangement for a more regular supply 
of a light quality." I am endeavouring to ascertain the species of 
the mottled Calcutta cane. I believe the mottling is due merely 
to the firing the canes are subjected to during the process of 
straightening. 

Some Himalayan ring& sent to London for me through the 
kindness of Mr. Bagshawe, have been suc:essfully made up into 
jointed rods ; a rod 16 feet 2 incheslong is said to cast 48 yards of 
line. A doubt is, however, expressed as to whether they will stand 
hard use. A further report on the subject has been promised. 

KULU, F. B. 
24th July, 1888. 

FRUIT I N  THE DEHRA DUN. 

IN Williams' "Memoir of Dehra Dun" it is thus ~tatsd-'~Of 
fruits, the pear, the fig, the blackberry, the lemon, and strawberry 
all grow wild.. When cultivated, thos'e of almost every description, 
whether European or not, flourish ; except the peach, grape, straw- 
berry, and mango. The humidity injures the three first, and the 
heat is hardly great enough for the fourth." This year I have for 
the first time eaten mangos grown in Dehra, and to me both the 
Bombay and country kinds seem every bit as good as those grown 

Y H  
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in SaMranpur. The rains were late in coming on this season, and 
perhaps it is owing to this that the mangos are so good, but are 
they better than usual ? 

Fourteen years ago I got some peaches grown on the Markham 
Grant, Eastern D h ,  that were equal to any I have got from 
SaUranpur ; and every year great quantities of strawberries are 
sold in Mussoorie that are said to come from Dehra. I saw some 
grapes last month in the Forest School garden, but they were not 
much to look at or taste. 

Will some of your readers let us know if Mr. Williams' state- 
ment regarding the peaches, grapes, strawberries, and mangos be 
correct or not ; or if the want of success-if want there be-may 
not be due to bad gardening, and injudicious selection of sorts. 
By the pear that grows wild in the D6n does Mr. Williams' mean 
the Pylus communia ? 

A. C. 
Noz%.-Oq experience aRer mven yeam in Dehrn is that strawberries are the 

mwt reliable fruit to grow in the Din, and s u d  every year on well mmnred 
and irrigated land. 

Peaches are moderately good in Dehra, but in Chalidte, at 6,500 feet, may be 
produced equal to the best European kinds. 

Grapes are produced in Dehra in heavy bunches, but never ripen thoronghly, 
owing to the advent of the monsoon, and wneequent increase of humidity a d  
fall of temperature by ten to fifteen degrees before they have time to ripen. 

Apricots blossom, but never form fruit in Dehra at  2,000 feet above sea level. 
but produce prolifically on the hilh above 5,000 feet, and fine Empaan kin& 
thrive st Chakrh .  

The cultivated pears of Dehra from Pyrus communis, are only fit for cooking, 
and apples are only known to ripen above 5,000 feet. The wild pear is P p v r  
Poshiu. 

Mangos, lichis, orangea and loquats are produced in abundance and of fhir 
quality in Dehra, almost every year.-[ED.] 

WOOD USED FOR TEA BOXES I N  CALCUTTA. 

A dispute between certain Shipping Agents and Merchants in 
Calcutta regarding the quality of certain wood used for tea boxes 
was lately referred to the Director, Forest School, for decision as 
to the species of the wood, by Mr. Blechynden, the Secretary to 
the Agri-Horticultural Society of India. 

The wood, which is locally called kaura, and comes from Mod- 
mein, or Assam, resembles that of semal (Bonabux malabaricum), 
but has a dark-brown but soft heartwood, which is said in Gamble's 
Indian Timbers not to exist in semal wood, and all the specimens 
in the Forest School Museum are free from such heartwood. The 
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x k d  may 'be that of B. pmtandra, or some other malvaceons 
species. 

Mr. Blechynden states that the wood, especially the darker por- 
tion of it, has a decidedly unpleasant odour. It is improbable 
however, that if properly dried, any Indian wood would corrode 
the lead coating of tea boxes, such corrosion being generally due 
to the.use of green wood still containing sap. 

Almost any wood of moderato specific gravity will do for tea 
boxes, provided it is hard and the grain twisted enough to hold 
nails, and the common mango furnishes one of the best woods for 
the purpose. 

The School Museum does not contain all Indian woods, but 
chiefly those given in the numbered catalogue of Indian woods 
a t  the end of Gamble's Indian Timbers. 

If Foresters all over India would kindly from time to time send 
to the Forest School well authenticated specimens of other woods 
not given in that catalogue, the collections there would be far more 
useful than at present, as the School Museum is apparently the 
only place in India where woods can be readily identified, and de- 
mands for such identification have recently arisen several times. 

We may note that Gamble's book states that semal wood has no 
annual rings, this is not always the case however, and Mr. Angus 
Campbell, formerly of the Roorkee Workshops, states that semal 
when old has a very dark, almost black, heartwood, and that most 
of the semal trees from the Chandi forest, felled for well-curbs for 
the dam across the Ganges at  Narora, had dark heartwood, which 
appeared strong and was hard, and used to puzzle people when 
planed and polished, and they were told it was the despised semal. 

COPPICE SHOOTS O F  DALBERGIA PANICULATA. 

THE Dalbergia paniculata, a moderate sized tree attaining a girth 
of 5 to 6 feet and height of 60 to 80 feet, is widely distributed 
throughout Southern and Central India, and is also found in the 
Sub-Himalayan tracts to the east of the SBrda river. Unlike itEl 
allies D. sism and D. latifolia, which form dense highly coloured 
usehl  heartwoods, the whole wood is whitish-grey and soft, and 
abnormal in possessing narrow soft layers of parenchyma alter- 
nating with broad concentric masses of wood, so that planks cut 
out of old trees often fall to pieces. 

Specimens of this wood have just been received at the Forest 
School from Mr. S. C. Moss, Sub-Assistant Conservator of Forests, 
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Tinnevelly, Madras, which show coppice shoots springing from the 
zones of soft tissue between two of the concentric layers of the 
wood ; in one specimen the shoots are from close to the centre of 
the stem. 

The stumps were 12 inches in radius, and the concentric rings 
vary from half an inch to a whole inch in thickneas. 

I n  the case of the shoots springing from near the centre-of the 
stem, the latter appears to have been decomposed at  the centre, 
and the shoot, which may have originatad in a layer of soft tissue, 
has'passed radially across three zones of harder and two of softer 
tissue. 

This discovery of Mr. Moss' appears to be a new one in vege- 
table physiology, as adventitious shoots generally spring from the 
cambium zone, or directly between the wood and the bark. 

BEDDOME'S FLORA SYLVATICA. 
I 

CAN you or any of your readers tall me where I can get a copy 
of Beddome's "Flora Sylvatica of Madras?" I have written to 
all the best publishers in India, with the invariable reply that the 
work is out of print, and "there is no chance of a second edition 
being brought out." 

As this book is the only work on our Madras Flora, it surely 
would be worth while bringing out another edition, though perhaps 
a cheaper one, as the last cost nearly Rs. 60 for the whole work, 
considerably beyond the means of most Forest Subordinates. Dr. 
Brandis' Forest Flora is almost useless.in Madras, and Mr. Gamble's 
Manual of Timbers is simply what it professes to be, and conse- 
quently gives little or no description of trees, and of course none 
of shrubs, climbers or herbs. 

OLD FINCHLEIAN. 

Not!.-Surelj Colonel Beddome's valuable book is in some of the Forest Divi- 
sional Libraries in Madras, and'thue available for Madras Forest offioem-+ED.] 



PROFESSOR WALLBCE AND INDIAN FORESTRY.' 

ALTHOUGH the title of Professor Wallace's new book on Indian 
Agriculture is somewhat too general, reminding one of Sir Richard 
Temple's "India in 1885," yet we can pass that over, for the 
excellent manner in which i t  is got up, with three good maps, 
numerous original photographs of cattle, horses and implements 
by the anthor, engravings reduced from Duthie and Fuller's 
'' Field and Garden Crops," Duthie's " Fodder Grasses," and two 
chromo-lithographs of mangos. 

We cannot now attempt any criticism of the agricultural part 
of the book, except to note that the author's remarks on the 
advantages of a black skin in a hot climate have attracted the 
attention of Professor Hornley, whilst he appears to deserve full 
credit for the discovery of the had influence of early castration on 
animals. 

Our author is very sound on the silver question, and considers 
that nothing but an almost impossible increase in the world's 
supply of gold, or the adoption by the leading nations in Europe 
of the system of bimetallic currency, will save the Indian Govern- 
ment from its present financial difficulties. 

He also admits that the Uncovenanted Service lose fully 33 per 
cent. of the sterling value of their home pensions, and urges redress 
of this injustice on the Government, in the best interests of India. 
One of his strongest arguments in favor of restoring the relative 
value of silver as compared with gold is that, i t  would allow much 
unemployed British capital to be invested in India, where the 
present high rate, 7 and 8 per cent. of interest, checka youthful 
trade enterprizes in all descriptions. 

When 'we turn to Chapter XXIV. dealing with Forestry, we 
regret that our anthor should not have studied the question from 
all sides, before venturing on the strong opinions he sets forth. 
This Chapter only covers 13  pages, out of a total number of 345, 
and might have been left out with advantage in a book otherwise 
apparently carefully written and liberally published. 

"India in 1887," as seen by Robert Wallace, Professor of Agriculture and 
Rural Economy in the Univemity of Edinburgh. 

With P l a h  and other Illustratione. Edinburgh : Oliver and Boyd, Tweeddale 
Court. Calcutta: Thacker, Spink and Co. 
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Professor Wallace gives a map showing his journeys, which 
appear to coincide with the main lines of railway, and on the 
same map, he has marked the temperate and tropical forests of 
India. We find, however, that the red track of our author's jour- 
neys only pass thrice through the green wash of forests as plotted 
by himself, twice through the Cfhdts' forests between Nasik and 
Bombay and Poona and Bombay, and once on the Siligori-Dar- 
jeeling Railway. When therefore he claims having had exceptional 
opportunities of seeing how the forest regulations pressed unne- 
cessarily upon the people, we can only conclude that he passed 
through the Bombay GMt forests at the time of the famous 
Thana Commission, the results of which showed that the only well 
founded complaints of the people were that, they were not allowed 
to reap the rich harvest of supplying the city of Bombay with 
forest produce from the Government forests, free of all charges, 
at the expense of the Indian public. 

Our author was in India from the 10th May to tho 13th of 
September, and for such a four months' traveller, who by his own 
admission had seen next to nothing of the Indian forests, to write 
authoritatively about them, two conditions are essential. 

These are, first, a preliminary knowledge of the science of for- 
estry, and secondly, a careful gleaning of facts from experienced 
and impartial Indian officials. 

We hope to prove in the interests of Indian ForGtry, and from 
the Professor's own words that, he can never have studied for- 
estry, whilst we do not find any admission in the book before ns 
that, during his stay in India, he ascertained what Forest officen 
had to say in support of their views, which he condemns as inimi- 
cal to the future progress of India. 

There can however be no doubt as to the origin of the strong 
opinions of the Professor, when we mention the names of the 
talented Directors of Agriculture in Bombay and the North-West 
Provinces, of Mr. Ozanne, who advocates the extension of sheep 
grazing, led by a few strong goats, to all our forests, and of 
alone1 Pitcher, whose views as to the advantages of forest fires 
are well known to some of our readers. 

That Professor Wallace knows little or nothing about forestry 
the following considerations will place beyond doubt. Whilst 
praising the minutia, of detail and the thoroughness of the Ger- 
man School of Forestry, he considers i t  too elaborate for the 
requirements of India, and not altogether in tho right direction, 
though he might speak in the same terms of Professor Sach's 
Vegetable Physiology, or of Professor Hartig's work on the dis- 



eases of plants. Either German Forestry is scientific, or i t  is false, 
and we who have studied it know how thoroughly general and 
truly scientific are its teachings, and that any system of practical 
national forestry must rest on such a basis, and cannot possibly 
ignore it. What does our author mean, by the natural rotation of 
European forest trees, is he, as an agriculturist, thinking of the 
rotation of crop8 ? Why will " a supply of timber, however exm2- 
lent, never repay the m l k s t  samjics of the interests of the present 
generation," and yet why, later on, is the Professor 'far from 
condemning this very principle of self-denial ? Why should a forest, 
" when artajmlly matured, h g  before it t cut cutallow up ite final 
sale value in expenses " ? 

This doctrine would hardly go down in Scotland, where large 
areas of Scotch fir and larch forest are grown with considerable 
profit to their owners, and where our author in this very book ad- 
mits the existence of ' weU managed public and private fwests.' 

Why are forest fires-considered public calamities in France 
and America-in India, "a natural process of healthy retardation, 
clearing and thinning, under which all the magntjwnt forests of In- 
dia have bem nursed and reared." 

We always thought that the only magnificent forests left in 
India in 1860, when Professor Wallace states that Forest Con- 
servancy commenced, were either in the moist climates of the 
G u t s ,  Bengal, Assam and Burma, where fires never touch the 
evergreen forests, or the deodar, oak and fir forests of the Hima- 
layas, which rarely burn, whilst much of our A1 and teak forests 
was mere scrub, and entirely devoid of healthy advance growth, 
owing to the devastations of the annual forest fires, from which 
we are now doing our best to protect them, and with such signal 
marks of improved growth and reproductive powers. 

What magnificent forests of sil and teak and pine remained, 
grew up during the Gurkha dominion of the Himalayan tracts 
and the Mahratta wars and the cruel Burmese ravages of Assam, 
when men had other things to attend to besides firing the forests, 
and we read in Sir W. Hunter's Imperial Gazetteer that vast tracts 
of county fell out of cultivation, and dense forest covered the 
former sites of fields and villages. 

The example given of the burning of P i n w  eazelsa forest in 
Murree in 1887, was diecnssed in the "Pioneer," and the splendid 
results of fire protection in the reproduction of this species were 
clearly proved. 

Although we cannot agree with Professor Wallace that any 
benefit can resu1t.h tree growth from forest fires, we readily admit 
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that firing inferior scmb, and the dodder of which he complains 
only attacks sgch low forest growth, or grass-land, where the grass 
cannot be cut, may destroy insects and parasites and produce fresh 
tender herbage, and in the School Circle forests of the North- 
Western Provinces, all such tracts are burned annnally for the 
benefit of the villagers, only valuable forest, or steep hill sides, 
being protected. 

Again, "why 8h& Government want to grow great forests of 
large timber, it is of littb value to the 9ruurees of the population, who@ 
wants are supplied by mpling8, p o t  and branche8, and by the fd 
and shd?  of 8uCh tree8 as they and their cattk can get acee88 to " ?  
And yet, if the people really only required small timber, why does 
our Professor advocate the destruction of undergrowth by annual 
fires, and by the browsing of cattle, in order to give room for the 
larger trees ? True forestry would keep the soil and the feet of 
the trees well sheltered0by undergrowth and their crowns exposed 
to the light, but Professor Wallace thinks otherwise. 

How the poles for the villagers are to be obtained from his nniver- 
sally burned and browsed forests, we leave the Professor to explain. 

But do the natives of lndia merely want poles and branches, 
and is not the wood used in the construction of native houses in 
Upper India chiefly in the form of scantling, which to resht 
the atticks of white ants must be free from sapwobd and sawn 
from mature trees, and millions of which are bought up annually 
at  Delhi, Meerut, Kheri and other places in Upper India ? 

How about the millions of cubic feet of d l  planking used an- 
nually for the boats of the Brahmaputra and Ganges rivers and 
their branches, in which the agriculturists chiefly depend for the 
export of their supeduous produce ? We leave out of all consider- 
ation the demands for railway sleepers, for timber for mannfao 
tures and furnitures, and for buildings in our towns and the large 
export of teak timber to Europe, which Professor Wallace has also 
entirely forgotten in his Chapter on Indian Forestry. 

Whilst he would give up the valuable State forests to whole- 
sale grazing and fires, for the benefit of the comparatively few 
villages, which are sufficiently near them to use the forests, Pro- 
fessor Wallace entirely ignores the wants of the vast massea of the 
agricultural population living remote from the forests, in which 
their cattle cannot graze, and who may fairly demand from the 
State that forests may be kept up for their wants in agricultural 
implements, fuel and building material, and for the various d s  
mands of a rapidly increasing population. 

One of the most urgent calla on aovernment, and which it has 
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thoroughly recognized, is for improved sanitation and better house 
accommodation, especially for the fever stricken population of the 
Doab, and yet Professor Wallace in his advocacy of curtailing the 
present limited State forest area, would render impossible a supply 
of cheap timber, that indispensable element of improved houses. 

W e  think that we have said enough to ehow that Professor 
Wallace's conclusion that our department is living like '' a parmite 
on thut of agriculture" is not fmnded on proper premises, and we 
are quite ready for the enquiry which he urges on Government 
as to the way in which rigid forest protection is injurious to agri- 
culture, and consequently to the county at large, and regarding 
its influence on the growth of the timber supply of the future. 

With wholesale browsing and annual firing of our forests sanc- 
tioned by Government, we wonder what purpose conld be served 
by raising the Forest School of Dehra Dlin to a higher status and 
greater proficiency, which our author advocates, or what would be 
the good of a Forest School a t  Edinburgh, where the Professor 
could hardly expect the proprietors of the neighbouring well- 
managed private forests to allow him to test his theories of fires 
and browsing, which, if good for India, must surely also be good 
for Scotland. 

If  only Professor Wallace conld have found time to consult some 
of our leading foresters, Mr. Shuttleworth a t  Poona, or Mr. Rib- 
bentrop at Pimla, and had he not been completely swayed by his 
agricultural friends, his chapter on Forestry might have been as 
nsehl  as those on cattle breeding, or on cereal crops. We can see 
the true instinct of a North Briton who really delights in forests, 
and in tree planting, shining like a sun through the clouds of pre- . 

judice, in the following sentences :- 
'' It is quite sad to look upon the bare hills and barren plains where 

?tiport My8 extensive foreste were recently in existence. I came across 
quite a number of such plmea. The naked hills in the Simla district 
beu htimony to my remarks. The surronndinga of the mountain capi- 
tal of India would have borne a very different aspect had Government 
taken the advice of the present Marquis of Tweeddale-at that time 
Lord William Hay, Commissioner of Simla-and preserved all the forest 
uoand within a radius of 10 milee. I t  is only fair to draw attention to 
the fact, that the spoilation of valnable timber was not the work of the 
ryot or cultivator for local purposes, but the work of contractors employed 
in supplying extraneous demands. 

" However much the existence of forests may affect the raiufall in other 
conntriee, I do not believe that, if even the limits of afforestation had 
bean reached, that the amount of rain in India would be materially increas-, 
ad or appreciabl~ altered in any way. The influences which dect the 

a I 
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rainfall of India are of too great magnitude to be easily Pffected by lo& 
circnmstances ; but the primary function of a forest in India is the reten- 
tion and distribution of the rain or moisture. Treee rct .e r natural 
covering to the soil into which the rain sinks, in place of accnmnlrting and 
running off by snrface drainage. On steep hill sides the denudation ie car- 
ried on with great force by the andden accnmulatione of water, wbich breaks 
the snrface and team up aoil as it descends, and finally deposits r mrse of 
debris on some alluvial track below in a rough and valueless condition." 

FORESTRY I N  THE CAPE COLONY.' 

WE presume, in the absence of his signature, that the introduction 
to this report is by the Compte de Vasseldt, who is still we believe 
Superintendent of Woods and Forests in the Cape Colony, and the 
remainder of the report is by the three Conservators-I%. J. Stow 
Lister of the Western Forest Division, dated Tokai, 6th April, 
1887 ; Captain Harrison, Conservator of Forests, Knysva; and I 
Mr. D. Hutchins, Conservator of Forests, Eastern Division. 

There are also annexures to these reports by Divisional Forest 
officere. 

These would appear to be hardly necessary in a report of an 
important Colony, where the Conservators could surely embody 
all that need be said in their own annual reports, especially as in 
every case they are very short, that for the Conservator of Forests, 
Knysva, only occupying one page. 

The Superintendent's remarks are arranged in three heads :- 
(i). Preservation of forests. 

(ii). Utilization of forest produce. 
(iii). Plantations and replanting. 

Under the first heading he insists on the necessity of a good 
forest law, a draft of which he has submitted to Government. 

In  Knysva, it appears that, much forest has been lost to Gov- 
ernment by reckless admission of rights, whilst two lots of Crown 
land were alienated without the existence of forest on them being 
reported to Government. 

The draft forest law provided for the cancellation of such rules 
in future, and also for the inalienabildy and impreecriptability of 
Crown forests and the prevention of destructive fellings in them. 
Mr. Hutchins has stigmatised the revenue obtained from such 
fellings as ' not the legitimate yield of the forests, but a fraction 
of the money yielded by the destruction of the forests,' and we 

* Report of the Superintendent of Woods and Fomtc, for the year 1886. 
Cape Town, published by W. k Bichardn and Sons, Government P r i n t .  

Cantle Street, 1687. 
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' sympathise most cordially with the Superintendent in his wish to 
prevent such destruction by law. 

He also proposes to compel proprietors of land adjoining Uov- 
ernment forests to take precautions that fires kindled for renewing 
pasturage should not spread to the forests. 

Under the second heading we read that, the Knysva forests 
have yielded 90,000 cubic feet of yellow-wood in railway sleepers, 
and that this yield can now be continued in perpetw, whilst for- 
merly only 18,000 feet were cut per annum, and this whilst the 
forests were being exhausted h y  bad treatment, the wood cutters 
choosing trees of average age for convenience, instead of those 
fully mature. 

The Crown forests of Knysva, without counting stink-wood, or 
wagon-wood required for colonial industries, could yield annually 
sufficient wood of different species for 100,000 sleepers, whilst 
50,000 more might be obtained from private forests. 

Under Plantations, we reed that convict labour may be profitr 
ably employed on this work, and that the nursery at Tokai has 
yielded 1,000,000 plants, 123,500 of which have been given away, 
and 275,000 planted out departmentally. 

On the Cape Flats, 470 acres have been most anccessfnlly planted 
out by Mr. Lister. 

Mr. Hntohins has demarcated half the forests in the Division of 
King Williamstown, and they are being enclosed in wire fences, 
costing £17 8s. per miIe, with four wires to keep out cattle, or 
f 5 17s. more with two additional wires to keep out sheep and goats, 
as well. 

The blue gum tree grows well at  Worcester, and proves that 
judicious plantations are a profitable investment in the Colony, 
where many of the Divisions are sadly in want of wood, so that the 
question of rt+afforesting on a large scale will be brought promi- 
nently forward. 

The Introduction terminates with two statements i f  the imports 
and exports of timber from 1882 to 1886. 

The value of the imports has steadily decreased from £235,367 , 

i n  1882 to £41,459 in 1886, whilst the exports have remained 
about constant, and were valued at  £902 in 1886, together with 
£200 for other forest produce. 

The chief exports in 1886 were 7,475 cubic feet of boxwood. 
I n  Mr. Lister's report on the forests of the Western Division, 
we read that considerable sowings and plantings, chiefly of pines, 
Australian wattles and eucalypts were carried out. On the moun- 
tain sides at Tokai, Pinus imignis, C u p e s m  macrocarpa, and Pinue 
ca~uzriensis thrive best. On the Table mountain, Pinue sytwtica 
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does well, whilst on the Cape flats and downs large arms have been' 
planted with Acacicr saligm, one acre of which, nine yeara old, 
yielded £28 worth of bark, and fuel worth £20 ; we are not in- 
formed what this plantation cost. 

Mr. Lister employed 150 convicts and 50 free men in exter- 
minating the Phylhera vcurlatrix, which had attacked certain vine- 
yards a t  the C a p ,  whilst a quantity of American vine, which is 
reported to withstand its ravages, is being sown for distribution. 

There is little in Captain Harrison's report, which is supple 
mented by Messrs. Hawbone, Fourcade and Cooper, his assistr 
ants, and deals chiefly with timber works for the gold fields and 
railways. Much fuel is being sold, for which it is calculated that 
every ton of quartz crushed requires 8 cubic feet of timber. 

Mr. Hutchins' report conclndes the paper, and amongst other 
matters of purely local interest, we read that, the wood of the 
Umzumbeet (MiUetia K'afra) is found superior to Lignurn Vita 
bitherto used for the hearings of diamond cutting machinery, 
whilst the Cape box (BWUS AfacOwanis) of the Coast forests, finds 
a ready sale in London. It is named after Professor MacOwan, the 
Government Botanist of Cape Town. Game is being preserved in 
the Government forests, the former large drives by natives, in 
which every thing living was slaughtered, having been stopped, 
and attempts to introduce trout are being made, Salmo fake 
Ansonii, which has succeeded well in Australia to be first tried. 

Mr. Hutchins states that Australian Jarrah seed costs only la.  
per ounce, and is cheaper than sneeze-wood seed, whilst the Jarrah 
grows faster than sneeze-wood, and Australian gums and wattles 
thrive on the east coast of the Colony with a dry warm winter and 
damp semi-tropical summer. 

The stone pine has failed here, whilst Quercuo Suber and Casta- 
nea vesca are being propagated successfully and Bunu, sem+rmo 
from layers. 

We also read that in the Cathcart mountains some deodars from 
Grahamstown have been planted and are growing vigoronsly. 

There is no general financial statement for the (jape Forests, but 
it is evident from the report before us that much useful work is 
being done. 

FORESTRY IN THE STRAITS SETTLEMENTS.' 

1 
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Reserves for supply of fuel and small building material to the 
towns. 

Coast reserves for fuel. 
k e r v e s  for protection of streams, mountain crests and for yield 

of timber. 
The total area of the reserves is as follows :- 

Aerea Under timber, 
Acrea 

... Singapore, ... ... 11,544 of which 6,212 
Malaccs, ... ... 22,321 ,, 15,700 
Penang, ... ... ... 8,833 ,, 5,415 - - .. ... Total, 42,698 27,327 - - 

It is also stated that about 29,000 acres of forest land remain to 
be demarcated in Malacca, which will bring up the reserved area 
to h t h  of that of the Settlement. 

It would be interesting to know what proportion of the area . 
of Penang and Singapore has been reserved. 

We read that all the reserves have been demarcated by eight 
feet paths, and most of them have been surveyed, so that the per- 
manency of their reservation for the public may now be considered 
as secure. 

There are only a few private rights within the reserves, these 
consist of holdings, which are to be p;lrchased in Singapore, but 
in the other States we read that, several Malay families possess 
rights to remove fruit and small timber over restricted areas, and 
Mr. Cantley does not suggest how these rights are to be provided 
for, or disposed of. 

Long forest experience in other countries has proved the ne- 
cessity of settling such questions on an equitable basis, with the 
least possible delay, as the value of prescriptive rights is apt to 
increase considerably with the progress of civilization. 

Regular beats for Forest guards have been established, each 
man in Singapore having 577 acres to protect, and 3 miles of 
boundary to keep in order and 2 miles of water frontage requir- 
ing patrol in a boat. I n  Malacca the average charge is 2,238 
acres. In  Penang the extent of the beats is not given. 

Several arrests for forest offences were made, and fines to the 
extent of Rs. 261 inflicted by the Magistrates. 

The fire lines in Singapore kept out nearly all external fires, 
which raged everywhere throughout the open country. 

I n  Penang the reserves were completely protected, but we see 



nothing rocorded on the subject of fire protection as regxrds 
Malacca. 

The results of the few years' protection of natural reproduction 
is most encouraging, seedlings appearing where there were no 
traces of them before. 

A good deal of planting was undertaken in Singapore of mis- 
cellaneous species, such as teak, mahogany, casuarina, eng, @er- 
atrmnia and others, and the cost was Rs. 20 per acre, including 
nursery charges. 

Little is said to be required in Xalacca beyond the introduction 
of Gutta Percha and other trees yielding valuable products into 
reserves, from whence timber could only with difficulty be ex- 
ported. 

Mahogany is said to do well in Xalacca. All scientific botanic 
work has been entrusted to the Forest Depart.ment, the herbarium, 
economic garden, &c. I n  Penang, the nurseries are at different 
altitudes, one in the plain, one at 1,900 feet, and one a t  2,550 feet 
elevation respectively. 

At 1,900 feet, figs, peaches, olives and oranges thrive, and appIe 
trees have borne fruit. Mr. Cantley very rightly remarks that a 
simple Forest Ordinance is rgquired, and that it is but fair to the 
public and to the Forest Department that clear and simple rules 
for guidance should be authorised by law. 

We agree with Mr. Cantley that forest conservancy hss now 
been firmly established in the Straits, and it remains for the De- 
partment, if possible, to make itself self-supporting by taking pecu- 
niary credit for the timber and produce supplied to other Govern- 
ment Departments. 

We look forward shortly to the preparation of Working Plans 
to secure the sustained yield and improvement of the forests, and 
we append the following summary of a good year's work, which 
has been very clearly described in the report before us :- 

" Area demarcated, 16,117 acres ; length of boundary line opened, 
100 miles; maintained of previous yeus' demarcation, 95 miles; total 
length of boundary and coast line now under protection, 254 miles ; area 
protected, 42,708 sorea; average per watchman employed, 1,256 acres; 
coet of protection per acre, 6 centa ; area planted, 38 acree ; area weeded, 
104 sores ; cost of planting per acre, $20 ; number of plants propagated 
about 100,000 ; planted, 65,000 ; herbarium specimens collected, 3,000 ; 
quantity of seed collectad, 200 b e .  ; nnmber of kinds of seeds received, 
250; nnmber of promutione, 18 ; convictions, 16 ; amount of fin- im- 
posed, $281." 



2 b ~  TIMBER ACTS (IRELAND) AMENDMENT BILL.-In the House 
of Lords on Monday last the Earl Cadogan moved the second 
reading of the Timber Acts (Ireland) Amendment Bill, and said 
that its object was to embody all the Acts passed since 1783 for the 
encouragement of the planting of trees in Ireland in one Act, and 
to extend the benefits of those Acts to statutory tenants in that; 
country. By the Act of 1783 i t  was enacted that persons hold- 
ing leases for lives renewable for ever should have a right to all 
trees planted by them, and subsequent Acts on the same subject 
had extended the right to tenants holding for lesser terms. I t  
was now proposed to extend the benefits of those Acts to statutory 
tenants in Ireland and to those holding under leases of not lesa 
than 31 years. A memorandum of the Bill had been oircnlated 
stating its objects and its effect. He  begged to move the second 
reading of the Bill. 

The Marquis of Waterford was afraid that the memorandum of 
the Bill which had been circulated was not quitie accurate. H e  
thought that it was most undesirable to embody in such a measure 
as this a number of Acts of Parliament which had been passed in 
the last century, the effect of which i t  would puzzle even a lawyer 
to ascertain. I t  might some day be discovered that some of those 
Acts contained germs of a very formidable character. He  sag- 
gested that instead of those Acts being embodied in the present 
measure the Bill should only embody in i t  the Act of 1783. (Hear, 
hear.) 

Lord Inchiqnin did not think that there was much harm in the 
Bill, and certainly, if the memorandum were accurate, there could 
not be much objection to it. He suggested that all the former 
Acts dealing with the subject should be repealed, and a simple 
meaeure introduced for the purpose of carrying out the objects 
now sought to be attained. He thought that the best course to 
adopt would be for the noble lord to consent to recast his Bill. 

Lord Fitzgerald agreed that i t  was wholly unnecessary to incor- 
porate all the different Acts on the subject in this Bill, which 
would merely lead to confusion. I n  consideration of the difficulty 
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of the points raised, he had intended to suggest that the Committee 
stage of the measure should be postponed mtil after Whitsuntide. 
If this Bill passed, the rights given shonld be surrounded with suf- 
ficient safeguards. He could not, however, avoid expressing the 
opinion that legislation of this kind always terminated in paring off 
some right of the landlords. 

The Marquis of Salisbury said that the noble and learned lord 
had expressed such admirable sentiments as to the attempt to pare 
down the rights of the landlords, that he could only regret that he 
was not equally sensitive on the subject when matters far different 
from the value of oak trees were nnder discussion. 

Lord Fitzgerald-I was not in the House. 
The Marquis of Salisbnry said that was another cause of regret. 

During the course of the debate it had appeared that the actual 
bearings of the Bill were not thoroughly understood, and i t  had 
excited considerable disquietude in the minds of many of his noble 
friends behind him. I t  wonld, therefore, be reasonable to put off 
Committee on the Bill until after Whitsuntide, which wonld, he 
hoped, allow snfficient time for the examination of the Bill, and 
enable noble lords to ascertain that it was a harmless measure. 

The Lord Chancellor wished to say that no new rights were con- 
ferred by the Bill. The new right created was simply the right 
which existed nnder the Timber Acts now in force. 

After a few words from Earl Cadogan, the Bill was read a 
second time.-Titnber Trade8 Journal. 

PIGEONS HATCHING OUT A CHICKEN. I 
MY son, wanting some pigeons' eggs to pot in his collection, took I 
two eggs from under one cf his pigeons ; afterwards thinking that 
the pigeons seemed very miserable, he put into the nest the egg of 
a Brahma fowl ; 19 days afterwards the chick was hatched, and 
the pigeons were very much astonished when the chick got out of 
the nest and ran about, i t  was a strong healthy bird, and ia now 
going about with a k t c h  brought out by a hen ; and ia doing 
well. 

A knowledge that this can be done might be of w e  to a person 
who has pigeons, and hen's eggs, that he would like hatched, but 
has not at the time a hen ready. 

A. C. 



THE 

INDIAN FORESTER. 
Vol. XIV. 1 October, 1888. [ No. 10. 

THE PROPOSED SCHOOL O F  FORESTRY AT EDIN- 
BURGH.* 

I@Y friend, Dr. Hugh Cleghorn, your late President, haa done 
me the great honour of suggesting that I should deliver an ad- 
dress to the mem'mrs of the Royal Scottish Arboricultural Society 
at this year's annual meeting. Unfortunately, I am unable to be 
present, and I therefore thankfully avail myself of my friend's 
offer, to read at the meeting a few words which I desire to address 
to the Society. First of all, I wish to express the great satisfac- 
tion which my position as an honorary member of the Royal 
Scottish Arboricultural Society affords me. This great honour 
was conferred npon me fifteen years ago, while I was holding the 
position of Inspector Qeneml of Forests to the Government of 
India. At that time i t  was very gratifying, and I may truly say, 
i t  was a source of great comfort, under circumstances which were 
unusually difficnlt and by no means always pleasant, to find that 
my labours in the cause of Forestry were appreciated and recog- 
nised by the forestere of Scotland. 

I have said that the circumstances under which I worked in 
India were difficult. You are all aware'that India has a citilisa- 
tion much older than the greater part of Europe ; thatl while our 
ancestors, two thousand years ago, were leading a roaming life in 
the woods, living npon the game they caught, without fields and 
tixed habitations, a large portion of India was, and had long b&n, 
an open, highly cultivated country, governeg by powerful kings, 
with large cities, temples, and palaces, the inhabitants of which had 

By Sir D. Brandig K.C I.E.. late Inspector General of Fomta to the Govern- 
ment of h d i k  Reprinted from the " Proceedings of the Boy111 S@ttbh Arboricul- 
turd Society," July 1887. 

8 K 
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an elaborate system of laws, a system of religion, and a l i t e r a h  1 
rich in poetry. You are also aware that the civilisation of the 
West, although it commenced at a much later period, has in most 
respects overtaken and far outrun the ancient civilisation of the 
East. 

When, about thirty years ago, we commenced to take action, in 
a methodical manner, to place the management of forests in India ! 
upon a satisfactory footing, we were confronted with difficulties of 
a peculiar kind. You have all been accustomed in Scotland, from 
your early youth, to regard the proprietary rights in waste and 
forest to be as clear and aettlei as the proprietary rights in fields 
and gardens. The boundaries of estates over heath and moorland 
are as well defined as where they run between farms and houses. 
I n  India, on the other hand, the proprietary rights in forest and 
waate-land had not developed to the same extent as the rights in the 
cultivated area. In  most parts of the country, whether the rulers 

. were Hindus, Buddhists, or Muhammadans, the prevailing idea was 
that the forest and waste belonged to the ruling power. This idea, 
however, was by no means general. In  some provinces, noblemen 
and other large proprietors had, in course of time, appropriated all 
the waste-land and forest ; and in other districts, where the sys- 
tem of village com~nunities had become fully developed, the waste 
and forest, and sometimes a part of the cultivated lands a h ,  were 
regarded as the joint property of the village community. Hence 
there was in many cases great uncertainty regarding the first and 
fundamental question, who is the proprietor of the forests 3 And 
the difficulty was increased by the existence of what are called 
" rights of nser " in the forests-&., the rights which the inhabi- 
tants of the neighbouring villages had exercised from time im- 
memorial to cut firewood and timber, to collect grass and other 
forest produce, and to graze their cattle in the forests. Similar 
rights of nser, as you are all aware, are found, not only in India, 
but in many forest lands of Europe. In  the New Forest, for in- 
stance, the largest of the British Crown forests, the Crown has 
unrestricted proprietary rights in a small part of the area, while 1 

1. 
of the remainder a portion only may at one time be enclosed and 
planted, the same being thrown open to pasture and the exercise 

, of other rights by the commoners when another area is enclosed. 
The British Government in India, as the guardian of public in- 

terests, could not any longer delay action in the matter. It had 
become apparent to all thoughtful observers that the long period 
of peace and quiet, brought about by the consolidation of the Brit- 
ish power in India, had sti~uulated the process of clearing the for- 
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ests for cultivation, so that everywhere forest was disappearing 
to make room for fields. This steady inarease of cultivation was 
the necessary consequence of the just and good government which 
India had enjoyed under British rule. At the same time, the con- 
sumption of timber was augmented, and the destruction of the for- 
ests was intensified by the construction of railways, the building 
of roads, bridges, and canals ; by the erection of public buildings 
throughout the country, the growth of the export trade and of ma- 
nufacturing industries, and by the steadily increasing well-being of 
all classes. Where the forests had not been cleared to make way 
for the plough, most, and in many places all, accessible timber fit 
to be nsed was cut and brought away, to be consumed as fuel and 
charcoal, to be nsed for shipbuilding, for railway sleepers, or for 
housebuilding. The gradual disappearance of the forests, and the 
deterioration of those which remained, became alarming, and it 
began gradually to be acknowledged that action must be taken in 
the matter. The Indian forest question had been brought before 
the British Association for the advancement of Science, at  the 
Edinburgh meeting of 1850, and a committee had been appointed by 
that meeting to study the question, and to submit a report. Of the 
members of that Committee, two are still alive--your late Presi- 
dent, Dr. Hugh Cleghorn, and General (then Captain) Richard 
Strachey, the distinguished President of the Royal Geographical 
Society, who, while Secretary to the Government of India, has 
done more than any one to pave the way for a good organisation 
of the forest business. Upon Dr. Cleghorn devolved the duty of 
writing the Report, which was submitted to the meeting of the 
British Association in 1851. 

Previous to this, action had commenced in India in different 
places. In  1842, Mr. Conolly, the Collector of the district, com- 
menced the magnificent teak plantations of Nilambur in Malabar, 
which for many years were in charge of t i  valued member of your 
Societg., John Ferguson, of whose death last year I was grieved to 
hear. I n  1847, General (then Captain) Frederick Cotton drew 
the attention of the Government of Midras to the Anamalai teak 
forests, and on his recommendation Lieptenant (now General) 
James Michael, Companion of the Star of India and an honorary 
member of your Society, was appointed, in 1848, to conduct the 
timber operations in those forests. About the same time Dr. Cleg- 
horn, then Civil Surgeon of Shimoga in Mysore, had represented 
to the civil authorities of that State the evils resulting from the 
wholesale destruction of the forests through the shifting kurn7-i 
edtivation, by cutting and burning the forest, and i t  was mainly 
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owing to his persistent representations that this wastefnl system of 
cultivation was put a stop to in Mysore. I n  the Bombay Presi- 
dency, the late Dr. Gibson was appointed Conservator of Forests 
in 1847, and in the Tenasserim province of Burma, which had be 
come British territory in 1826, repeated, but at  that time mostly 
ineffectual, attempts had been made to secure the protection of the 
teak forests. A11 these are well-known facts, and they have on 
several occasions been brought before yonr Society. What is not 
so well known is, that when it became necessary to reduce these 
detached efforts to a regular system, so as to secure lasting bene 
fits to the country, the main difficulty was the mcertainty that ex- 
isted regarding the proprietary rights over the forest ranges of 
India. The solution of this difficnlty, you will readily understand, 
lies at  the root of all good forest management. , 

After Dr. Cleghorn had for a series of years worked hard as 
Conservator of Forests of the M r a s  Presidency, he was called to 
report upon the forests in the Punjab, which province, 8s you 
know, occupies the extreme north-west corner of India. While he 
was engaged in finishing this duty, we were together a t  Simla 
during the summer months of 1863, and he then clearly and fully 
explained to me the state of the foreat business in the Madras Pre- 
sidency. After discussing the question in all its aspects, we came 
to the conclusion, that what was wanted there, as well as in other 
provinces, was to demarcate the State and village forests ; that is, 

' after careful local inqui ry, to define the bonndaries of the forest 
a r e a  over which the State, the village communities, and private 
landowners held proprietary rights. Our views we embodied in a 
joint-memorandum, and this document was snbmitted to the Gov- 
ernment of Mdras. Active measures had at  that time been taken 
in this direction in several provinces-foremost in the Central 
Provinces, under Sir Richard Temple, then the Chief Commission- 
er of that territory, who, most of you will remember, in October 
1881, gave to yonr Society a most interesting account of forest 
conservancy in India. I n  the Presidenoy of Madras, however, un- 
fortunately the necessity of action in this direction was not a t  tbst 
time recognised ; and it was not until 1882, when, at the close of 
my Indian career, I was deputed to Madras by the Government of 
India, that a Forest law was passed, and that action in the right 
direction, on the lines of the joint-memorandum submitted by Dr. 
Cleghorn and myself in 1863, was commenced on a sdliciently 
large scale. This happy result-the importance of which for the 
welfare of the people of Southern India cannot be overrated-was 
acoomplished by yonr distinguished oountryman, Sir M o u n t s t d  
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Elphinstone Grant Duff, who at  that time was the Governor of the 
Southern Presidency. 

What I have said regarding the peculiar difficulties in this 
respect of forest administration in India, I intend should serve as 
an introduction to the main subject of my present address. My 
wish is, on the present occasion, to submit to your Society the 
views which I have formed regarding the proposal to establish a 
Forest School in Scotland, a proposal which I desire at the outset 
to state has my warmest sympathy. What had to be done in 
India, before the Government could undertake measures for the 
permanent good management of the forests, was first to determine 
which areas were the property of the State ; and secondly, to free 
them areas of the customary rights of user with which they were 
burdened, or where this was not feasible, to define the extent of 
such righk, and to regulate the exercise of them. This work, 
which you will admit was indispensable, is in progress in most 
districts of the vast British Empire, and though i t  is and must be 
carried out to a great extent by the Civil and Judicial officers of 
Government, yet it cannot be accomplished without the co-opera- 
tion of the Forest officers. Hence you will understand that these 
gentlemen have to deal with questions altogether different from 
those with which wood-managers and foresters have to deal in 
Scotland. And in other respects also the work of a Forest officer 
in India is very different from that of foresters in Europe. 

In the excellent lecture on the Forests of India to which I 
have already adverted, Sir Richard Temple gave you a true and 
lively account of the forest fires, which in most districts of India 
are, and have from time immemorial been, an annual occurrence. 
The season of spring, when the awakening of the vegetation in 
Europe gladdens the hearts of men, in most parts of India is the 
hottest time of the year. No rain, no dew,-the trees in most 
forests leafless,-grass, herbage, and everything else dried up by 
parching winds, and by the uninterrupted and relentless power of 
a fierce and burning sun.' The smallest spark suffices to light a 
fire, which spreads over the grass lands and forests of entire 
districts. The great injury which these fires do to forests in 
India, has on several occasions been explained to your Society, 
and I shall not dwell upon this subject on the present occasion. 
I t  was mainly through the exertiocs of one of my old colleagues, 
Colonel Pearson, whose name in connection with the Indian 
Forest Service is familiar to you, that the first effective action on 
a large scale for the suppression of these fires was taken in the 
Central Provinces in 1864, where at  that time he was Conservator 



of Forests. The measures to protect the forests against  these^ 
annual fires form an important and often very difEcdt part of s 
Forest officer's duty, in most provinces of India. This work, 
which during the hot season is extremely laborious and trying to 
health, is happily not needed in Scotland. Again, in the drier 
districts of India one of the chief aims of forest management is 
to increase the supply of fodder for cattle, particularly during 
seasons of drought. But time presses : I mnst be satisfied with a 
bare mention of this most important feature of Indian Forestry, 
and mnst give up the idea of entering further into this branch of 
the subject. 

The main point of difference between the work of a forester in 
Scotland and that of a Forest officer in India, consists in the vast 
area of the Indian forests, and in the magnitude of the operations 
involved in the management of these estates. You are aware 
that those forests in the British Indian Empire, which are the 

of the State, and which have been either freed of 
customary rights of user, or in which these rights have been 
defined and settled, are called "reserved State forests." Tbere 
are other forests, over which the Government exercises a certain 
control, more or less effective according to circumstances, but on 
the present occasion I shall limit myself to the reserved forests. 
Well, their area, according to official documents, on the 1st April, 
1885, amounted to nearly 50,000 square miles, or 32 millions of 
acres, all the property of Government, and managed by Govern- 
ment officers. You will at once understand that for the protection 
and management of so large an area, a very large staff of officers, 
numbering many thousands, are employed, and that nearly the 
whole of these are and must as a matter of course be Natives of 
India. Among these again there are, as you can readily imagine, 
superior and subordinate officers, and in order to give candidates 
for the superior Native forest service the needful professional 
education, a Forest School was established in 1878 at Dehra DSn in 
Northern India. Of this Forest School I' am glad to see yon have 
in the last volume of your " Transactions" an excellent account ~ 
by Colonel F. Bailey of the Royal Engineers, who, after having 
organised the Indian Forest Survey, became the first Director of 
the School, and Conservator of the extensive foreats attached to ~ 
i t  for the practical instruction of the studenta. At this school, my 
former colleagues tell me, there are now about 60 young men from ~ 
all parts of British India, Hindus, Muhammadans, Buddhists from I 
Burma, and Native Christians. Only a comparatively small nnm- 
ber of the highest appointments are f l e d  by men sent out an- 



nually by Her Majesty's Secretary of State for India. The num- 
ber of these appointments is, I am informed, now about 170, 
and it is not intended considerably to increase it. Although these 
officers sent out from home are on arrival in India, in the first in- 
stance employed in subordinate positions, yet when they have be- 
come familiar with the language and the peculiar work in India, 
they are destined to fill the higheat appointments. Hence a most 
important part of their work consists in directing a large staff of 
subordinate officers. From among them are selected the chief 
Forest officers in the different provinces, the officers charged with 
the preparation of working plans, and the Professors of the Forest 
School. With them rests, and must generally rest, the initiative 
in professional matters, and any mistakes made by them may have 
a far reaching and very mischievous effect. You will readily 
understand that they ought to be picked men, thoroughly familiar 
with the science and practice of forest management in Europe, 
and with the experience gained in forest administration in those 
countries, where it is best understood, and where it exists on a large 
scale analogous to what we find in India. 

Now I will direct your attention to the manner in which forest 
business is managed on the Continent of Europe. I n  the kingdom 
of Pmssia, for instance, the area of the State forests alone amounts 
to 6,600,000 acres. More than twice this area is in the hands of 
towns, villages, public corporations, and private individuals. The 
whole of the large forest area of Pmssia,-upwards of 22,000,000 
acres,-is managed on a regular system, with the object of main- 
taining a uniform annual yield in wood, timber, and other forest 
produce, the amount of which over a large portion of the area is 
slowly increasing every year, as the result of the steady improve- 
ment which hkes place in the condition, and, consequently, in the 
productive powers of the forests. The number of the snperior offi- 
cers entrusted with the management of the Prussian State Forests 
is 807. As regards their duties, they correspond in India to the 
superior Native staff, who receive their professional education a t  
Dehra Ddn, and the staff recruited by the officers whom the Seer* 
tary of State for India sends out. The professional education of 
the snperior Prnssian Forest officers is organized thus : After 
passing the closing examination at  one of the large German publio 
schools, the candidates go through a practical apprenticeship of one 
year in one of the State forest districts, and after studying for two 
years at a forest school, and one year at  a university, they may pre- 
sent themselves for their first examination, whioh, like all others for 
State service in Pmssia, is a pass, and not a competitive e x a m h  
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tion. A high standard is fixed, which must be attained. The next 
step is to spend two years in practical work in several forest dia- 
tricts, after completing which the candidate presents himself for his 
second or final examination, which, like the first, includea all 
branches of forestry, the questions asked having, however, more 
special reference to the actual requirements of the service, than 
was the case at the first examination. The closing examination 
a t  the public school is generally passed at  the age of 19, so that, 
allowing one year for military service, and six months for the two 
examinations and the unavoidable delay connected therewith, the 
candidate will have attained the age of 26 or 27 by the time he has 
passed the final examination. He then receives the designation of 

, Potst Assessor, and is eligible for employment in the State forest 
service. Qovernment, however, is in no way obliged to find em- 
ployment for passed candidates, and as a matter of fact, few obtain 
a permanent appointment in the lowest grade of the superior St&, 
which i~ that of Oberfdrster, before they are considerably past the 
age of 30, while those who do not find such employment seek 
appointments in forests belonging to towns and villages, to public 
corporations, or private proprietors. I n  other German S t a b  
the arrangements are similar to those just described. There are 
local peculiarities, but the principle is the eame ; everywhere a 
thorough and prolonged professional training, partly practical, 
partly theoretical, is required of candidates for the superior State 
forest service. 

I do not apologise for claiming your attention so long for the 
organisation of the Forest Service in Germany. You will present- 
ly see that i t  has a direct bearing upon subjects in which you are 
specially interested. My experience has taught me, that young 
Englishmen, Scotsmen, or Irishmen are, by constitution and habits, 
admirably fitted to make firstrrate Forest officers. Nevertheless, 
on the first occasion, when I had an opportunity of carrying the 
point, which I long had in view, I requested the Government to 
permit me to select two German Forest officers for service in India, 
who had passed all examinations for the superior State forest service. 
This was in 1866. I took the greatest possible pains in this busi- 
ness, was favoured by circumstances, and was most fortunate in my 
selection. What I wanted were men as young as possible, 6ho had 
successfully passed the prescribed course of professional training 
similar to that which I have just described to you. I t  thna h a p  
pened that they were not Pmssians. Dr. Schlich, who sncaeeded 
me as Inspector General of Forests when I left India in 1883, was 
a native of Hesse Darmstadt ; and Mr. Ribbentrop, who is now a c t  



ing in the same appointment while Dr. Schlich is employed at 
Cooper's Hill in starting the Forest School, at which, as you are 
aware, candidates for the Indian Forest Department are now edu- 
cated, was a native of the former kidgdom of Hanover, which in 
1866 had just been annexed to Pr~ss ia ,  The fact that the Govern- 
ment of lndia have selected these two men for the important ap- 
pointments which they now hold, and that for these appointments 
they have been preferred to many Forest officers in India of great 
ability and experience, shows, that the thorongh professional train- 
ing which Dr. Schlich and Mr. Ribbentrop had received in their own 
country, had been most useful to them in India, and that its value 
has been fully recognised by Government. I t  is, as you may 
readily imagine, a source of great satisfaction to state these facts to 
you, and I venture to hope, that some day it will be carefully consid- 
ered, whether those Indian Forest oficers, who are destined for the 
highest appointments in that county, ought not to receive a pro- 
fessional education as thorough as the candidates destined for the 
superior staff of the Prussian forest service. The time allotted to 
their studies at Cooper's Hill is two years, while the time allotted to 
their professional studies under former arrangements on the Conti- 
nent of Europe was two years and eight months only. The time 
was not fixed so short because that was considered as sufficient, but 
because it was and is not, I believe, at present deemed possible to 
assign a longer period or to organise the whole business in a differ- 
ent manner. The professional education of Forest officers in Ger- 
many has not always been as elaborate and as prolonged as it is a t  
present. I n  every county these are matters of gradual growth. 

But good and really effective forest management is of vital impor- 
tance for the welfare of the people of India. TVe, all of US, who 
had anything to do with the growth of forestry in that country, 
started with the provision of a lasting and, if ~ossible, steadily- 
increasing supply of timber, wood, bark, and other forest produce 
as the aim and object of forest management, and, in addition, we 
hoped that by improving the forests on the hills the water-supply 
for irrigation wonld be better regulated, that inundations and the 
silting up of rivers would be diminished, and the like. At  a later 
period experience taught us that in certain parts of India, the 
sufferings caused by drought and famine might be somewhat mitiga- 
ted by increasing the production of cattle fodder in the forests. 
And within the last few months it has been established beyond 
doubt, that in the Central Provinces the protection of the forests 
has already had an appreciable influence upon the rainfall. This 
bad long been hoped for by enthusiastic foresters in India, but 
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there was no proof for it. This proof has now been obtained, 
and I may add that I owe this most important information to the 
highest living authority on the subject,-to my friend, Mr. H. F. 
Blanford, the Meteorological Reporter to the Government of 
India. Deficient rainfall ,means famine in India, and we may 
therefore hope that the improvement of forests on a sufficiently 
large scale in certain parts of the country will to some extent tend 
to diminish the risk of drought and famina 

Yon will readily understand that with these important interests 
at stake, every effort ought to be made to steadily improve the pro- 
fessional training of the Forest officers sent out to India from Great 
Britain. . I  shall not enter further into this subject, which, though 
of paramount importance to India, is not of such special intewst for 
the members of your Society. But what I desire to say is this, 
that the requirements of wood-managers and foresters in Scotlmd 
are entirely different from the requirements of Indian Forest officers. 
I t  does not follow that in special cases, foresters, who in Scotland 
have learnt their profession in the empirical manner hitherto cus- 
tomary, could not work their way up to the higher ranks of the 
Indian Forest Service. There have been many instances in India 
which show that under the guidance of good oflicers, and other- 
wise under favourable circumst;mces, men can make up, by means 
of industrious study, and of steady hard work, for their deficient 
professional education at the outset. Indeed, as explained to you 
in Colonel Bailey's excellent paper on the Indian Forest School, 
to which I have already adverted, the bulk of the work in the first 
organisation of Indian forest business was successfully acoomphiied 
by men who had not received any special professional training. 
This, however, was in the beginning, when forest work in India 
had more of an administrative than of a professional character. 

As furtber progress is made, this will change, and new problems 
of a professional character will present therneelves, which will tar 
to the utmost the special knowledge and the skill of the forester in 
India. 

My advice in this matter is, to keep the two undertakings 
entirely distinct, the elaborate professional and scientific training 
of those who aspire to appointments in the superior forest staf f  
of India, and the establishment of forest schools for wood-mana- 
gers and foresters in Scotland, England, and Ireland. I n  Prnssia 
and other countries of the Continent of Europe, the State is the 
largest forest proprietor ; moreover, it is justly held to be the duty 
of the State to watch over the good management of the forests 
which belong to towns, villages, and public corporations. I n  
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them aountries, therefore, i t  clearly is the business of the State 
to organise the system of forest instruction. It is different in 
Great Britain, where, out of a total area under timber of about 
2,800,000 acres, the Crown has only about 100,000 acres, while 
the rest belongs to privhte proprietors. I n  the United Kingdom 
the condition of things is similar to that which exiats in some 
parts of Austria, notably in Bohemia and Moravia, where the 
large forest proprietors have for~ned two Associations for the pur- 
pose of providing professional education for young men, who 
desire to enter their service as wood-managers or foresters. The 
professional education for the State forest service in Austria was 
considered too high and too expenfiive for the requirements of 
these private estates ; the proprietors therefore determined to 
help themselves. The Bohemian school a t  Weisswasser was estab- 
lished in 1855 ; students are required to pass through a middle 
class school, and to serve a practical apprenticeship of twelve 
months, after which the course of studies at the school occupies 
two years, A forest district of 2,900 acres, the property of Count 
Waldstein Wartenberg, is attached to the school, and placed under 
the  control of the Director for purposes of practical instruction. 
The Director, Chevalier Fiscali, is a distinguished forester, and 
under him is a staff of five professors, one for those branches of 
forestry not taught by the Director himself, one for mathematics 
and surveying, two for natural sciences, and one for drawing and 
book-keeping. Eulenberg, the school maintained by the Associa- 

Qla, was tion of Forest Proprietors of Moravia and (Austrian) Sile,' 
founded in 1851, and has a similar organisation. No fees are paid 
by sons of foresters. 

Ever since I heard of the plan to establish a forest school in 
Scotland, I have been of opinion, and have given expression to 
this opinion whenever I have had and opportunity, that as soon 
as the desire gains ground among proprietors in Scotland to obtain 
for their estates the services of wood-managers and foresters who 
have received a more syste~natic professional training than is 
attainable at present, they will find the needful means and take 
the  needful steps for the establishment of a forest school. It 
clearly is their interest to increase the antlnal yield, and to im- 
prove the productive powers, which means the capital value, of 
their estates. These ends may to some extent be accomplished ' 

by a more systematic management of their woodlands, and this 
again will doubtless be promoted by giving to foresters a more 
systetnatic training in their profession than they receive at pre- 
sent. I am, however, fully aware, that there are two circum- 



stances which, to some extent, may impede the speedy accomplish- 
ment of this idea-the low price of timber, and the very high 
rent at present obtained by the letting of grouse moors and deer 
forests. Of these two circumstances, however, the members of 
this Society are mnch better able to judge than I am, and I do 
not therefore attempt to discuss them. 

The natural and proper thing in the present case, is for the pro- 
prietors to take action on their own account. Should this, how- 
ever, not be the case, and should the Royal Scottish Arboricultural 
Society feel themselves strong eno.ugh to take the initiative in such 
an undertaking, this would be an excellent and most important 
step in the pea t  and good work which yonr Society has steadily 
pursued since its formation in 1854. Your aim from the com- 
mencement has been, to raise forestry in Scotland to the dignity of 
a profession. Your " Transactions," the prize essays published by 
your Society, the excursions to instructive forest districts, the 
great International Forestry Exhibition at Edinburgh, and the 
lectures delivered under the auspices of yonr Society, have all been 
important steps in the same direction. If the Royal Scottish 
Arboricultnral Society should find itself to be in a position to take 
the lead in this great morement, the large landed proprietors 
might perhaps afterwards be disposed to take up the scheme and 
to work it out on their own account. Something of this kind 
happened at Weisswasser, which was a t  first established by the 
Bohemian Forest Society, and which was thus continued until 
1862, when the forest proprietors of the province took over the 
institution. 

I n  whatever manner the scheme of establishing a forest school 
for the professional training of wood-managers and foresters may 
be accomplished, I desire to assure you of my hearty sympathy in 
the nndertaking. In  some excellent remarks, hb~ded, "How to 
make the most of the Excursions arranged by the Society," yonr 
honorary member, William MLCorquodale-with whom in 1865 I 
spent a delightful and most instructive day in the woods of Scone 
Palace, near Perth-justly drew attention to the advantage of an 
accurate study of the methods of forestry practised on various es- 
tates. Much, very mnch, of the highest interest to the forester, 
may be seen and learned in the Scottish woodlands. Different 
methods of forestry have been practised under widely different cir- 
cumstances, in some cases with marked success, while in other 
cases there have been failures. A forest school, if the teaching is of 
the proper kind, will contribute mnch to a better nnderstanding of 
the circumstances which have led to success in the one case and to 
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Wilure in the other. The students will be taught to observe accu- 
rately, to combine their own observations with the theoretical 
knowledge they have acquired, and this will eventually enable them 
tadraw correct conclusions from the facts which they have observ- 
ed. The school, if well directed, ought to become a centre of 
scientific research, the results of which will contribute much to- 
wards a more successful management of the woodlands. The 
foresters trained a t  the school will not only be more efficient in their 
work, b u t a n d  this is of very great importance--the better they 
learn to nnderstand the connection, as worked out by science, be- 
tween cause and effect in the life of trees and shrubs, the greater 
will be their enthusiastic attachment to their profession. True, 
.healthy, enthusiastic attachment to one's profession is a blessing in 
the life of a young man, the valne of which it is difficult to over- 
rate. When the time for action comes in the matter of the Scot- 
tish Forest School, I shall deem it an honour and a pleasure, if it 
should be desired, and if circumstances should permit, to help with 
my advice, and some day, perhaps, to explain to the students so~lle 
of the conclusions which I have formed as the result of many years' 
study of trees and shrubs in diEerent countries. 

ANNUAL MEETING O F  THE A.MERICAN FORESTRY 
CONGRESS. 

(Continued from. page 414). 

"Forest Cultivation for Profit" was the subject of a well-pre- 
pared paper read by Hon. Martin Conrad, of Chicago, which is 
here given in full :- 

I hare accepted with much pleasure, the invitation,to address you on 
that department of Forestry which more particolarly concerns the pre- 
sent and future supply of timber required for the manufacture of farm 
machinery and wagons, because I feel that timber culture is not ordina- 
rily a subject of such popular attention ae it deserves to be. 

My own observations during twenty years of experience in the wagon 
husiness have included in their scope the great problem which today 
confronts its chief ally, the lumber interest. I need hardly say that I 
have noted with mnch solicitude the wholesale destruction of our forest8 
in all parts of the United States. I use the word destruction," ad- 
visedly, and in its fullest sense ; because the removal of timber for actual 
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we, is but a fraation of the evil canem now at  work upon out wood- 
lands--while wantonness m d  r a p h t y  u e  doing their worst in this w u  
of extermination. Even the farmer, eager for quiok re tun^^, r e l e n t l ~ l y  1 
uproots the last sapling that the ground may be earn with gntn, not 
thinking of how he is robbing future generations of theit just heritaga 

In  ever-widening circle8 does this dertrnction e p d  ovar the land. 
I t  is but a few years ago that Ohiaago drew the bulk of ib whitewood 
ampply from the Btete of Michigan-while to-day, that great timber Stat%, 
in common with ourselves, d r a m  upon Tenneeeee and other southern 
districte for this valuable wood. Oak, a t  that time, WM so abundant 
that it could not be profitably shipped by rail to Chicago from ontaide a 
radios of a hundred miles ; w h e w ,  to-day, Arkanere uid even Miseib- 
eippi are represented in the oak supply of the Chicago yards. B h k -  
walnut and live-oak are already prwtically ext inobbnt  long before tbs 
culmination of this ominous result, even as far beck as  1868-the Hon. 
T. M. Edmmds in his report to the U. 8. Department of Agricultam, 
foresaw a oomplete extinction of all timber rseources of the United 
States in about 50 yeare. T h b  threatened loss alone should demand 
prompt measures of restraint; but the disaeters that we invite, through 
the climatic changea that mnst follow our imprudence, are appalling 
enongh to justify the gravest fears. 

It is not my purpose to introduce here any lurid pictures of calamities 
in store for us--re better pens than mine, guided by the hmdr of kens. ,  
have already enlightened ne 9s to the probable course of evente if the 
present conditions are allowed to continue. The note of alarm has been 
sounded long ago, and the stormy floods of the Mississippi and the Ohio 
have re-echoed it with terrific emphasis. 

I n  proof of the enormous olimatio changeo that can result from such 
a cause, I may mention that we have an actual demonstration of the 
whole procese a t  our very doore. I refer to the northern domain of our 
~ i s t e r  Republic of Mexico, a section whose former luxuriance of vegeta- 
tion once proclaimed it a paradise, and whose mineral wealth marked a 
brilliant page in the chronicles of the sixteenth century. This region is 
today a   arched and tomd desert land, treeless and waterlese, in whore 
barren eolitudee it would seem that  few would have dared to venture. 

Yet i t  is a deeply significant fact that these sunburnt valleys, not 
only around the city of Chihuahua, but also in many other parts of that 
motion, should be covered with acre after a r e  of slag from silver ore. 
It mnst be borne in mind that in ell this strange region there ie not a 
bed of coal, and that, therefore, the extensive emelting operations Mat 
are evidenced by the vast fields of slag, must have rgnired an enormons 
and also convenient, supply of wood for fuel. It follows then that  a t  
some distant period of the p a t  dense foresta must have covered this 
land, and furnished the necessary fael, thereby couipletcly verifying the 
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statement of Bernal D i a ~ ,  the soldier-historian pf the Cortez expedition, 
that  they found the region covered with luxnriant woods, verdant valleys 
and fertile plateaus. It was the treesure hunters then who followed 
these conquerors that  inaugurated the destrnction which has extinpished 
these forests and swept all vegetation from the face of the laud. 

With natnre's sheltering mantle thus removed, the denuded earth, 
quickly yielded to the influence of an already arid climate, and the de- 
sert promptly spread over the area thus .prepared for it. The noble 
forests have vaniehed a t  the touoh of oivilization, .nd witb them also, 
the life-giving interchange of the clouds and the dew-the balance-wheel 
of npture's fertility. To-day only a few scattered ruins, here and there, 
in the midst of lonely wastes of desert, are left, to speak of their former 
beauty and graudenr. Could the explorer Cortez, and his devout his- 
torian, a t  this moment look upon those beautiful valleys of 350 yeare 
ago, viewing again the scenes of their adventure and discoveries, their 
pious catholocism might be charmed by the sight of the grand cathedral, 
witb i ts  stately towers, costing almost a round million of dollars, as well 
as the beautiful park a t  its doors, with its fountains, trees and luxnri- 
a c e  of tropical plante, maintained in this splendour, by the ever watch- . 
fnl, artificial care of man; but, looking beyond this little garden spot 
they would search in vain for the Eden of primeval beauty that first met 
their wondering gaze, for their eyes would rest only upon the dreary 
desolation and ruin which their treasure-seeking followers left behind 
them. 

I do not attempt to trace the exact degree of climatic changes 
wrought in this particular instance. I t  is sufficient that the connection 
from cause to effect is obvious; and to those who have given a thought 
k, the science of forestry, I need not repeat the immeasurable benefit0 
conferred by the presence of forests; how they equalize the humidity, 
how they furnish shelter, create springs, control the flow of rivers, and 
protect the proper moisture of the ground. On the other hand, history 
enpplies instances enough of the decay of nations whose decline may be 
logically traced to the imprndent destruction of their forests, and the 
consequent disastrous and deteriorating changes in their climate. 

Fortunately, we have a prudent example before us, in the countriee 
of Europe, in all of which the foreste are under Government guardln- 
ship, protecting them against fire as well as spoliation ; and, however 
little we may profit by this (for such a system would be a physical im- 
possibility in this country), it  may a t  least serve to remind us that our 
aatioual legislation tends to the opposite direction, and that at least in- 
direct relief could be dorded by admitting foreign lumber free, and 
thereby lessening that much of the drain upon our own resources. 

Without stopping to discusa this point, i t  is worth while to see what 
a n  be done legitimately in the right direction, and to inquire if  there is 
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not a chance of redeeming the situation by intelligent and well directed 
individual action, with a sufficient incentive of personal profit tr, w a m t  
hopes of success. If I can show that proper efforts in  tree cnltum d l  
prove profitable, and tha t  i t  is a sure and valuable investment for any far- 
mer and land owner, this may be the means of forestalling evil resulk and 
recovering some part of what has been so wantonly destroyed. T o  in- 
vestigate this interesting poiut, I have searched many records and ex- 
hausted many tables of statistics, only to be met with a most surprising 
meagreneae of practical information on the general subject. It seems 
that  of late comparatively little pereonal knowlcdge of any value has 
been given to the world, and if there be any reason for this it  will lie in 
the fact that the life of a matured tree f i r  exceeds that of a mnn, and that 
consequently no one individual can possibly follow the complete growtb 
from its germination t o  its natural end. All our knowledge of any given 
growth ie, therefore, a series of tradition, so to say, for each authority 
ran furnish but a small section of pereonal experience. 

I n  my researches I hare consulted a great variety of authors as well 
the very latest Qovernment reports bearing on this epecial sobjest; 

but, as already intimated, the  practical side of the information they 
aflorded was singularly meagre and nnsatisfactory. One author devotes 
a valuable number of pages to a continuous rhapsody over the :great 
ash t ree" under which he played in the days of his childhood, while a 

still more pretentious writer i n  trying to cover his exhaustive enbject, 
" Trees of America," oommita the unpardonable blunder of entirely o m i t  I 

ting all mention of the  oak. That tree, which above all, from a ntil- 
itarian standpoint, has earned the right to be called the king of onr 
forests. 

It followed, therefore, as a result of my researches, that  I WM 

compelled to fall back, in a great measure, upon my early experience 
with the trees of the forest, together with the practical knowledge of 
my later years in  handling lumber as a manufacture. Before I present 
the tabulated results of our calculations, I will give 8 short description 
of the five kinds of wood used in the construction of farm wagons, for in 
these five we have all the varieties that a re  used in implements and all 
outdoor machinery. I begin with the oak (Qumus). Of the 150 or 
more varieties of this tree 82 are native to thin country. Of these the ~ 
white oak (Q. alba) is the only one in demand by wagon and camage 
builders, and as i t  is a t  the same time the most sel riceable for 811 mechan- 
ical purposes, I will describe only this species. 

The white oak is  indigenous to the State of Illinois, and is  mostly 
found on yellow loam of moderate fertility, although i t  also flonrishea on 
our prairie soil. I t  matures a t  about an average age of 80 years, dter 
which i t  gains in size, but with no further improvement in quality, ib 
further growth, being a mere accunrulation of adipose, if I may use such 
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a comparison. When fully developed the white oak is one of the largest 
and grandest of the entire forest tribe, and i t  is, of a11 the deciduous 
trees, about the most valuable for general purposes. In a wagon it fur- 
nishes the hubs, spokes, felloes and all of the running gear except the 
axles and the tongue, and it takes the lead in all other branches of wood 
manufactures where special strength, solidity and durability are required, 
a~ in ships, car-building, cabinet ware, implements, &c., &a. The 
natural foreeta of this supremely useful tree are, however, rapidly disrp- 
peuing, and, if only on the ground of utility, its preservation and culture 
should be our very firat care. 

Next in order comes the hickory (Carya). The hickory is exclumvely 
an American tree, of many varieties, one or more of the several species 
being quite common in every State of the Union. None of them, however, 
better merits cultivation than the shellbark, for wherever special elasti- 
aity is required, as in wagon axles, carriage spokes, hammer, pick and 
tool handles, &c., it  stands without an eqnal, m d  in its growth it is as 
rapid as any of its kind. The timber is heavy, hard and elmtic, and ia 

. very durable, except when exposed to a foul or moist atmosphere, in 
which case i t  decays rapidly. It grows to the height of 60 or 80 feet, 
with a diameter of 2 feet, and while yonng is exceedingly graceful and 
ornamental, sd  that it might well be cultivated for ita beauty alone. 
For f w l  its wood is by far the beet in America, and its fruit is the 
sL hickory nut " of commerce. 
The thick ahellbark" must not be confused with the species just 

described. To identify the proper nut for planting I may mention that 
it is of a globular shape, eomewhat flattened, nearly pointless, with a 
thin, whitish shell, and a large kernel. The nut of the thick shell- 
bark" is twice ae large and has a sharp point a t  eaoh end, the shell is 
thick, hard and of a yellowish tinge, while the kernel is very inferior. 
The l e d  of the "shellbark" always consists of five leaflets, while the 
"thick shellbark " leaf has seven or nine. In this way the di8lerence 
can be easily distinguished-not only in the seed, but in the yonng 
trew as well. Hickory for timber should be grown uninterruptedly from 
the seed; but i t  has been asserted that the transplanted tree will bear 
more and better quality of frnit. 

I will now pees on to the well-known ash (Fram'mus). To the manu- 
facturer of wagons and agricultural implements this valuable timber is 
of high importance. I t  is very durable, and unites lightness, strength 
and elasticity to such a degree that no other wood conld properly replace 
it for wagon tongues, fork handles and the like. 

It exhibita also a highly ornamental finish when need in floore, furni- 
ture, wainecoting and interior trimming of dwellings generally. Besides 
811 this it is of high rank simply as fuel, and for all these multifarioue 
purposes its consumption hae eo largely increased, that the better grade8 

3 Y 
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are becoming very scarce and the price has advanced a t  1-t 55 per 
cent. in the last 15 years. I venture t o  say that unless i ts  cnltivation 15 
hegnn very soon, the present generation will eee its last for practical t m a  
in this conntry. 

Indigenous to North America are the white ash, as  alao the ' I  Md," 
' I  blue " and green," bnt of these the white ash " is the most valnable. 
I t  bears transplanting even when quite well grown, and appeanr to  be 
quite free from insect foes, so that ita cnltivation wonld have at least 
these important points in its favour. 

The next in order is the tulip tree (Lirioddrm tu2ip7i), which 
belongs to the family of the magnolia, and although commonly known 
nnder the varions names of "white wood," ' l  yellow poplars," " tulip 
poplar," kc., it does not resemble the true poplar in any reepect. There 
is bst  one speciea of this genus, and i t  is one of the largest and finest 
trees of the American foreeta. Hough, in  his '' Elements of Foreetry," 
speaks of specimens attaining a diameter of 10 feet, and a height of 
150 feet. I t  is found more or less all over the United States, but chief- 
ly in  the western forests wherever the climate is not too serere, a d  
where the soil ie deep and fertile. Its lumber, known as '' white w d , "  
is  superior to pine in wagon and carriage bnilding for several reamnu. 
It ie stronger, less liable to twist and warp, and has a dense grain, which 
renders it  capable of taking a very high finish without the use'of p n ~  

previous "filler," for which reason also its finish is much more perma- 
nent. Its clear qnalities also enable its use in wide boards and the 
Iargeet class of timbers. Its quality of width being a leading attrretion, 
i t  requires a t  least 60 years before it  attains a marketable sixe, hence ita 
only valne to  the producer in the meantime is i ts  ornamental appearance 
in which it haa few equals. I t s  leaves are large, bright and glossy, i t s  
bloeeoms are of good size, abundant and of an agreeable odoor. This 
tree should be cultivated from the seed and deserves an extensive propa- 
gation, for i t  would be hard indeed to find another kind to fill i ts place 
i n  the wood-working industries, especially wagon making and furniture. 
Its colonr and qnality is decidedly affected by the nature of the soil on 
which i t  grows, and leads to the various names of " white," " blne " and 
' L  yellow " poplar, by which i t  is erroneously designated. The difference, 
however, i s  not externally manifest in the t,ree. The "yellow" variety 
is the tonghest, hardest and most flexible, which leads to its extensive 
use in  carriage panels, cylinder desks and other work where flexibility 
and touglmese are required. 

My list of wagon woods will end with the pine (Pinw). Thia is the 
only coniferous tree that  is of use to the wagon-maker, and i t  is perhaps 
fortunate, because none of the conifers are of any valne for wagon lnm- 
ber, until a t  leaat 60 years of age, being used exclusively in the form of 
boarde. To make the beet lumber, they ahould be thickly grown when 



young, in order to produce a straight tall tree of nearly uniform diameter 
and free from knob. I f  grown in isolated situations the tree will ex- 
pend ite vigonr in  the  production of uselees side branches, and the t m ~ k  
will taper very rapidly from the base. 

The pine is used for wagon box bottoms, in  which the hard yellow" 
variety is chiefly employed. Its chief recommendation is i t s  cheapnew, 
since ash is fully its equal in  lightness and superior in durability. The 
feat is, if i t  were possible to dispense with pine entirely, the wagon would 
be the gainer-and the list of our wagon woods would be reduced to t h e  
f ~ u r  deciduous trees already described. 

Here, then, we have five species of forest trees whose extinction done, 
o r  even decline, would be a calamity of measureless extent to our entire 
nation. But i t  is a most unfortunate characteristic of our people, th&, 
however imminent the danger, the great mass of them-in fact all bn t  
a few apecialista-fail to evince the slightest personal intereet in  the 
matter. I n  a spasmodic manner, and to a limited extent, the timber 
question has received the attention of local, State and national legiela- 
tion, bat to the average farmer, the impending result cames but a very 
indistinct impression of a vaguely distant future days,-interesting him 
much the same as  the  paragrrph in his almanac which tells him of the 
ages that  remain before the extinction of the son. To him i t  is a matter 
tha t  concern future generations, but need not worry him ; provided h e  
credits the statement a t  all, which is not always. Moreover, with the 
great  mass of people, the maxim holds good that what is everybody's 
bnsiness is nobody's business," and however threatening the result,- 
when i t  comes to '' sowing that others may reap," or making sacrifices 
from which no return may be hoped for in this life, i t  is  asking a good 
deal of human nature. 

To bring forth adequate results, therefore, will, as I have said, require 
t h e  powerful stimulns of personal gain whomsoever shall venture hie 
means and his time in this beneficent work. I am aware that i t  is the  
unfortunate, though general impression that  no profit can possibly accrue 
t o  an investment that waits for a forest to grow up from the seed, yet I 
propose to show that  nothing could be further from the reality. 1 
maintain that there is a profit in it, and that  a well directed eystem of 
cultiyation will not only repay the investment richly a t  an early period, 
but will be the means of solving the economic problem of our timber 
~ " P P ~ Y *  

Any line of inquiry looking t o  the practical solution of this great pro- 
blemmust naturally begin with the number of treee that can be successful- 
ly grown on a given space of ground-say an acre-for a unit of calcula- 
tion ; but simple as  the question may seem, i t  is vain to look for it  in books. 
One German authority gives us 300 to 400 trees to an acre, as the results 
of an 80-year period of cultivation ; but uulees we are ready to allow a 
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good deal for the rigorous thoronghnese of the foreatry ayrteme of the old 
country, we may be pardoned for doubting these figures. We must re- 
flect that a square rod to each matured tree ia a small enough allowance 
of ground space for a large healthy growth. Thia givee us 160 trees to 
an acre, bnt to be atill more coneerratire, let ne knock off 50 more, 
leaving 110 trees to the acre for the harvest 80 yeara after planting the 
seed. This result coincide0 exactly with the fignree given by A. R 
Whitney, Esq., the retaran tree grower m d  proprietor of the well-known 
Whitney nurseries a t  Franklin Grove, Ill. 

The long practical experience of this gentleman hae formdated the fol- 
lowing method of cultivation, mi. :- 

- 
Starting with a planting of 2,720 young trwu to the acre, mt 4 feet 

apart, he begins by trimming out after ten years of growth every other 
north and south row. Five years later every alternate tree in each of . 

the remaining rows ia removed, and after another interval of five y e m  
more, cull out all imperfect growths, which will leave an average of not 
less than 110 trees to the acre. 

To put this r m l t  in marketable form is the next step in our inquiry, 
that we may determine the money valne of our harvest. Our leading 
hardwood lumbermen oonnt an average of two treea for each 1,000 feet 
of lnmber, and with theee factore we may ersily oompile the following 
table, showing the value per acre of our 80-year crop of cultivated tress. 

Value of acre of timber of 80 years' growth. 

... Number of trees per acre, ... ... 110 ... ,, ... II to cut 1,000 feet, 2 
of feet of lumber per acre, ... 55,000 ,, ... 

... Price per 1,000 feet, ... ... $ 18 00 
Value per acre, 80 years' growth, ... ... 1,100 00 
Average value per acre per year, ... ... 12 374 

Ie not this encouraging result worthy of earnest consideration by 
every farmer and land-owner ? A little further reflection will show 
him that the above result is safely within the reality, as such lnmber os 
we speak of will be worth a t  least $50 per 1,000 80 years hence, 
and he may also count upon the yearly trimmings of trees, which in- 
crease in valne, growing from poles to trees that will make the very b a t  
second growth spokes, and carriage stock, 8s well as all kinds of the most 
expensive axe, hammer, and pick handlee. For these purposes, a tree at 
30 to 40 yeara, is of greater value than when fully matured. Besides 
this, we will have timber which will be useful for fuel, fencing or charcod, 
and will eventually afford a steady revenue far beyond the actual coar 
of superrision and labour, and in addition to all this, we muet bear in 
mind that the timber left over after the logs are cut, including the tan- 
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bark, ia very nearly re valuable as the l o p  themselves. But yon may 
say that a period of 80 yeare--ge, 40 years-is a long time to await 
the fruits of your labour. True : bnt cannot its full value be realized just 
88 readily as any of the other permanent improvements on yonr lands? 
Yonr investment in the tree-plantation is not locked up, for should 
yon sell the place a t  any time, it will certainly take rank with the 
rest of the improvementa as an element of valne, and will bring ita 
full price. 

No other improvement on yonr estate can do more than this. The 
eoil itself is certainly not ae productive as it was when yon firat turned 
the virgin sod, while neither the well-appointed farm-house nor the roomy 
barn nor any of the other fixtures can ever realiee yon a cent, except M 

part and parcel of the whole, and then only when i t  paasee out of yonr 
posseseion by outright sale. I t  is the snm of all these improvementa 
that enables you to valne the property at twenty times its original cost, 
and not because the land will produce more than it did in the past. 

Yonr investment in the tree plantation muat therefore be ranked with 
the permanent improvementa of the place, with the additional certainty 
that  at whatever period of ita growth a transfer of ownership may take 
place it will invariably yield its full value; for while all the rest are 
undergoing the process of natural decay and require constant labour and 
expense to keep them in repair, the valne of thea tree farm until it  matnres 
ia steadily accn~nalating with the yare,  and i t  mast therefore in ita in- 
trinsic worth prove the most valuable of all the improvemente on yonr 
eetate. 

My eabject having been limited to only ench woods of natural forest 
growth M are in present nee for the purposes referred to, I mnet men- 
tion that there are numerous varieties maturing at leaat a deoade of 
yeare earlier that are poesibly better adapted to our prairie soil, which 
might be substituted in many branches of manufacture without affecting 
the quality of the article. However, as I have based my eatimata of 
profit upon the oak, which of all species requires the longest time to 
attain maturity, i t  follows withoat argument that with treee of an earlier 
maturity the average would be proportionally larger. 

Having therefore clearly shown that the culture of timber implies no- 
thing in the nature of sacrifice, but on the contrary is a valuable source 
of revenue, it follows that the great problem can be solved by the inaen- 
tivee which natnre heraelf holds out. She sake nothing without m o m -  
pense, but offers a far more substantial reward than the mere conecione- 
nese of duty performed. Had the pmprietora of the Schnttler Wagon 
Fsotory planted an oak for each one they cut down for spoke timber 
since. the eetabliahment of their works in 1843, they might to-day make 
a like amount of second growth spokes from the same ground. 

And before going further, let me say that this latter fact has actually 



been verified in a most interesting and noteworthy manner. The factory 
named has just finished a wagon built entirely of cultivated Illinoia tim- 
ber, twenty varieties of which enter into its construction,-none of them 
over 40 years' growth from the seed. This great variety was sought, 
only to show what it is possible to produce on our prairie soil, and not 
for lack of material,-for the entire running-gear could have been uude 
out of one honey locust log in the lot, which measured 18 inches c l e u  in 
diameter. The entire assortment of woods was furnished by Mr. A. B. 
Whitney, of Franklin Grove,-of whom mention has already been nude  
-and his testimony on this subject hardly needs stronger proof t h  this 
interesting collection of Illinois woods, grown by his own hands. No lese 
prajse is due to the far-sighted manufactnrers, whose thorough grasp of 
the question has thus evolved the first wagon of the kind ever seen on 
the American continent. 

To conclude my theme, I would therefore offer the plan of "tree cnl- 
ture for profit," as the only rational means that we have, not merely for 
recovering what we have lost, but for preventing the evil reeulta which 
a few more years of our blind folly will surely bring npon ns. To th is  
end, I would not only urge npon every farmer to check by all mean8 in 
his power, the indiscriminate destruction of our trees, but to preeerre 
and foster the young growth as he finds it on his lands,-and above dl, 
to plant a t  least ten acres on each quarter section of our treeless area, 
aa a systematic step towards correction of the evil. 

Having occasionally met with the assertion that the o r i g i d  timber 
area of our state had not been impaired in the last 40 years, I took 
pains to investigate this point, and upon consulting the latest reporb to 
the Department of Agriculture a t  Washington, I find that seven countiee 
show an average increose of 9 per cent., ten claim to have the same 
ares, while a fair computation of the loss in the balance of the conntiea 
shows an absolute decrease of the entire area of the State of 52 2-10 per  
cent., during the stated period of time. The further fact that b o t h  
quality as well as quantity is rapidly diminishing is shown in the da- 
crease of over 10,000,000 feet of our lumber product in a single year. 

As these reports are compiled from the best and most intelligent 
eonrces obtainable in each connty, the data are as nearly exact aa it is 
possible to obtain such information. 

Treating upon this subject in general terms of Southern Illinois, which 
wm formerly covered with timber of valuable varieties, such as oak, 
walnut, hickory and whitewood, one of these correspondents -ye : 
'' About one-half of the aren has been cleared and put under cultiration. 
Mnch of the timber was burned on the ground and all that remaine bur 
been culled over and the best taken!' Another speaking of Qallatin 
connty, ~ a y s ,  in 1857 fully 80 per cent. of this connty area wira covered 
with forests. The Wabash and Ohio river bottoms and valleys are covered 
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with a growth of large, heavy oaks, black walnat, ash and other valu- 
able varieties. All these have long since been utilized for lumber and 
but little economy displayed in cutting. A t  present rates of destruction 
and consnmption, in 10 or 12 years no thnber worth naming will be 
found in the connty. But over 20 per cent. of the entire area is now in 
timber of any k i d ,  and the new growth is not of the valuable original 
varieties. 

Increased area is only reported from counties that had very little ori- 
ginally. Lee connty is one of this class, and makes the only progressive 
report of the entire list. The correspondent says :-" When I settled in 
this connty, 49 yeare ago, about one-twentieth was in good timber. M o ~ t  
of this hrvl been cut off, but very little of the timber land was cleared 
for farming uses, and as this has produced a new growth, there ie now a 
greater area of natural growth than at the date of first settlements. Where 
timber has been cut away, the severity of winter and storms a t  other 
seasons of the year has been intensified. 

Much tree planting has been accomplished, and when this has been 
done on the prairies, and where the natural reinvested foresta have again 
attained eke, there hae been a perceptible modification of climatic condi- 
tions." 

This ie a very interesting report, but I am hardly prepared to admit 
the possibility of producing climatic changes within snch narrow lirnite. 
To create any effect i t  requires a larger area than that of a single connty 
in which the timbered portion is but a small fraction of the whole, but, 
nevertheless, we muut say that Lee county is moving in the right direction. 
Were all to do likewise this inevitable consumption of our forests might 
be arrested instead of being encouraged by snch statements se the one 
which I am herein forced t o  controvert, for i t  lulls to a dangerous indif- 
ference a t  a time when our vigilance shonld be aroused. 

Let  us not then, ostrich-like, bury our sight to avoid the apparition of 
danger nor yet believe it far away, for another generation may find itself 
battling with the consequences. For so surely as the forests are swept 
away so surely will our mighty assistanta, the clouds and the sunshine, 
the winds end the rain, refuse their further services in calling forth and 
nurturing our growing crops. But released from all control they will 
descend npon our fields only to blight and destroy. Instead of the 
zephyrs of spring we have called forth the black demon of the cyclone, 
and for the gentle and life-giving rain we have exchanged the terror of 
the mighty flood alternated with the hot breath of the drought. This i~ 
what we shall have to reap for so wantonly wasting that which we should 
have used with prudence, and upon which future generations have a 
alaim as well as ourselves, for it certainly was never intended that we 
should deetroy any of the elements npon which depend the welfare of 
posterity. 
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Baron Ferdinand von Mueller, beautifully expreeses the situation 
when he says:- 

'' I regard the forest ra an heritage, given to us by nature, not for 
spoil or to devastate, but to be wisely used, reverently honoured and 
carefully maintained. I regard the forest aa A gift entrusted to us only 
for transient care during A short space of time, to be surrendered to 
posterity again as an unimpaired property with increased riches and 
eogmented bleseinge, to pass AE A w r b d  patrimony, from generation to 
generation." 

(To be wntinued) . 

THE SCARCITY OF FUEL AT DARJEELING. 

WE publish the  following letter from Mr. Prestage, dated ZOth 
June, to the Chairman of the  Darjeeling Municipality, with some 
comments :- 

1. In  continuation of my previous communicatiom, more particularly 
the Dajeeling-Himalayan Railway Company's letter No. 2221 of the 
27th May, 1886, to you as Chairman of the Road Cess Committee, I 
now have the honor to address through you the Commissioners, soliciting 
that urgent attention may be given to the increased and growing cost of 
living in this sanitarium, and that an effort may be made to cheapen 
the chief supplies which are necessaries to the most needy. 

2. I am glad to report that arrangements have been made by which 
some of the Iargeet.consuming establishments will draw their chief bazaar 
suppliee from distant, new and cheaper areas, and which will, i t  is thought, 
cause less demand on the local markets, and a consequent rednction in the 
cost of fowls, eggs and such produce; but I would earneatly solicit that 
a strong Sub-committee of the Commissioners be appointed to consider 
the following, or any more workable proposals they may bring forth. 

3. I have been informed by one of our late Chairmen, that since 1871 
the price of firewood has increased from Rs. 15 to its present cost of 
Rs. 82 per 100 mmnds, so that one of our main necessaries has in a few 
years more than doubled in coat, but what is still wore serious is, that 
from the present control and working of our sources of supply, and the 
neglect to produce and reproduce, there is reaaou to fear that another 14 
years may show a further increase of cost of more than 100 per cent. 

4. Interested 88 I am with my friends vetg largely in the prosperiQ 
of the district and the station, I have given special attention to the 
canses of the unfortunate increaeee in the cost of timber and firewood, 
snd which are aa nnder. 

5. Instead of the supply of timber, as in most wood-burning conn- 
tries in Europe, being nnder the control of the Municipality, or a body 
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interested in giving abundant and cheap supplies, or t h e  forests and 
waste areas nearest the stations being rendered productive or reproduc- 
tive, the whole production, or rather the exhaustion of the forests, is  
under the control of a foreign feeble intermediate department, which fuile 
to reproduce, and is  indifferent to' the increased cost of fuel and timber 
to the consumere. 

The Remedies are- l e t .  I beg to urge that the  supply should be ae in 
Europe  under the control of the Municipality. 

2nd. The Forest Department should be deprived of all trading powere 
a n d  desiree, that i t  should only be required to produce technical advisers 
to Government, with instructions mainly to produce and reproduce, and 
n o t  exhaust particularly near the large consuming areas. 

The mods of proceeding advieed is- 

( a ) .  For  the Mnnicipality (through a contractor who will be forth- 
coming) to re-purchase from Government the 700 acres of 
forest land on blocks Nos. 44 and 45 on the north of Ghoom 
ridge for the original purchase money Rs. 14,000, less any 
half the revenue the Forest Department has already netted 
from the blocks; i t  is estimated that  these blocks would give 
a full eupply to the station for the next six years. 

(b ) .  Tke Government to  nndertake to transfer to the Municipality 
additional areas required abutting to give a further supply 
for a total of 20 years, a t  the rate paid per acre by Gavern- 
ment for blocks N?s. 44 and 45, viz., Rs. 20 per acre. 

(c). The Government to place a t  the diuposal of the  Municipality any 
selected officers and employks of the Forest Department 
capable of reproducing and advisirrg in  forest operations to 
the greatest advantage. 

( d ) .  The Government to eupply a t  actual cost seedlings and any For- 
est ~ e ~ a r t m e n ' t  produce aud materials required. 

(e). The Mqnicipality (through the proposed contractor) to  construct 
or arrange to construct a good car t  road or railway on the 
level from the  4 8 i  mile on the Darjeeling-Himalayan Rail- 
way to the Ghoom ridge through the new unproductive lands 
(late Municipal blocks Nos. 44 and 45) and the Boom Tea 
Estate lands to  the neck on the Ghoom ridge, by which a 
level or deecending g r a d i ~ n t  would be got from the neck iuto 
Darjeeling, and the cost of hauling into the station would 
be much reduced. 

( j  ). Tbe Municipality t o  plant the 400 acres, now unproductive land, 
north of Ghoom almost abutting Dajeeling, with quick grow- 
ing trees that  will yield good firewood in 20 years, and replant 

8 N 
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the areas in blocka Nos. 44 and 45 as they are exhaastea, 
due regard to be had for preserving grazing ground for sheep 
and the rearing of shrubs most allstaining to cattle. 

@). The Municipality by water-power or otherwise. to lift up the tim- 
ber to the rails from the lower levels of the hlocks. 

( h ) .  The Municipality to erect such machinery as is used in Enrope 
for the pnrpose of sawing up and splitting the firewood, anti 
prevent the heavy waste of timber and labour by the preaent 
hand process. 

(i). The Municipality to establish good well-covered fuel dep6ts 
abutting the railway at the junction with the Ghoom ridge 
new road or railway, with the Dajeeling-Himalayan main 
line (484 miles), also at  the foot of the Kog Jhora m d  , 
and in the bazaar (Bird's godown is proposed). 

6. The price to be charged by the proposed contractor for dry eplit 
firewood at  the dep6te is not to exceed Rs. 30 per 100 maunds. 

7. I am prepared to carry through the above proposals, and will h d  
a substantial and reliable contractor to do so if the Municipality can and 
will influence the Government to the extent proposed. 

8. In  judging of this matter, it should be kept before nr that the ex- 
ceptionally low and unremunerative rates at  which Assam coal has been 
delivered in the district for the last two yeam failed to cause an increase 
in the consumption of that fuel, and I am of opinion that until a throngh 
connected line is constructed between the Northern Bengal State Rail- 
way and the Brahmapntra, that we cannot hope for a permanent snpply 
of such fuel at  sufficiently low ratos to bring about increased consump- 
tion and less demand for wood fnel. 

9. 1 have not alliided to the advantage to the shtion of the now 1 
large barren areas north of Ghoom ridge again being converted iuto for- 
ests, and of the new road or railway extension giving m y  access to the 

foreste nearest to the station. 

Our remarks on the above are as follows :- 
Para. 2.-The arrangement.  referred to have made no appreci- 

able difference so far in the cost of fowls, kc., i n  the local market 
to the general consumer. The cost rises year by year, and is likely 
to continue to do so as the number of Europeans in  the station and 
a t  Jalapahnr increases, notwithstanding the alleged improved im- 
port arrangements. 

Para. 3.-The inspection of the  recorded vetail prices current 
compiled weekly in the Deputy Commissioner's office, will show 
that  the price of firewood in the station of Darjeeling has only 
varied as follows in the  last 14 years :- 
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Seer per Per 100 
Rupee. Mannds. ... June 1874, ... 200 = Re. 20 

December 1875, ... ... 160 = ,, 25 
Jane 1876, ... ... 200 = $ 8  20 
June 1877, ... ... 160 = 9, 25 
J n n a  ... ... June } 120 = ,, 33.3 

Not exactly "more than double," as stated in the letter. This 
" retail" rate is, however, for small purchasers of a maund or less 
from retail merchants in the bazaar ; the Forest Department depbt 
rates have been as follows for lots down to 12) maunds since 1887, 
which was the first year in which the ~ e ~ a r t m e n t  brought firewood 
into Darjeeling bazaar for sale :- 

... 1877, ... ... Re. 25 per 101) maunds. 
1885, ... ... ... ,, 30 9 ,  19 

1887, ... ... ... ,, 15 ,, cord. 
The cord (sale by mexurement of firewood stacked) was adopted 
in  the interests of purchasers, so that the subordinates of tho 
Department should gain no advantage as to stock in hand by wet- 
t ing the wood previous to sale to make i t  weigh more. The cord 
of fresh cut wood was found to weigh abont 60 maunds on the 
average. The rate per 100 maunds was raised to Rs. 30 in 1885 
by order of Government, to allow private dealers a chance, as they 
complained that they could not co~i~pete  with the Departmental 
sales a t  Rs. 25 ; since then the Department keeps a reserve stock 
o n  hand, from which it is optional for purchasers to buy, or they 
can go to the general dealers : the result so far is that depart- 
mental sales have not fallen off. Private dealers now deliver on 
road, most convenient to purchasers' houses in carts a t  Rs. 30 per 
100 maunds. 

" Production and reproduction " in the Darjeeling forests has 
cost the Department as follows, as I gather from the printed re- 
ports :- 

Artificinl Artificial 
reproduction. reproduction. 

Rs . Ha. 
Brought forward, 28,594 

Carried forward, 



Or an average of Hs. 3,511 per annum, the average snrplus of 
working these forests having been Rs. 5,382 for the same period, 
without allowing for share of general direction charges. The 
Department can hardly, under the circumstances, be fairly charged 
with " neglect " in this matter. 

Para.  4.-The 'L unfortunate increases in the cost7' are due 
primarily to the further distance fuel and timber has now to be 
carried, and to the increased cost of labour since the introduction 
of the Local Labour Act. 

Para. 5.-The charges hitherto brought against the Depart- 
ment by the writer of the letter have been that it declines to 
allow the Darjeeling-Himalayan Railway to cnt what trees i t  re- 
quires where i t  likes. He now accuses the Department of en- 
hansting the forests. Had the writer of the letter had his own 
way, there would not be a tree fit to produce tinlber in the forests 
by this time within about 1 5  miles of the line of railway ; he has, 
however, lost every case he has sent up to Government (and they 
are many) containing charges of obstruction and what not against 
the Department, notwithstanding that he dubs it (in Railway par- 
lance ?) a " foreign feeble intermediate " one. 

The &med&e.-2nd. I should think the writer would hardlv 
wish Government to trust to the advice of the Department aft& 
the opinion he has given of its works above, which he here again 
accuses of having " exhausted " its forests. 
The mode of proceeding.-(a). It would hardly need much 

sagacity to guess who the LGcontractor forthcoming" wbuld be. 
These blocks 44 and 45 having been worked out by the Depart- 
ment as far as its "feeble" technical knowledge and management 
considers safe, the contractor forthcoming " (who has presum- 
ably been interviewed by the writer of the letter) evidently makes 
a very sanguine estimate in expecting to get a " full supply" to 
the etation for the next six years out of the area. 

( b ) .  There is something delightfully " childlike and bland " in 
this proposal. The Municipality sold Qovernme'nt land almost clear- 
ed of timber, and the writer of the letter wishes forest carefully con- 
served and almost fully stocked at the same rate from Government. 

(c). Any one would think after the remarks preceding, that the 
" contractor " (with the help of course of the writer's experience) 
wonld be above taking advice from members of the "foreign feeble 
intermediate " Department. 

(d). This has a decided touch of the "childlike, &c.," aa a t  (I,). 
(e ) .  The " proposed contractor " would probably profit hy this 

very considerably. I t  is doubtful if any one else would benefit. 
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( f ) .  Tho mixture of a plantation of quick growing trees " to 
yield good firewood in 20 years," and the use of the area at the 
same time for sheep grazing is quite " too too." A sight of the 
bare hills on which the grazing is now allowed, about three-fourths 
without a shrub, and about one-fourth bare rock or slips, ought 
surely to convince any one (the feeble intermediate Department 
included), that it is absurd to object to grazing anywhere, especi- 
ally of course in artificially planted areas. 
(9, A and i). Presumably through the "proposed contractor" ? 
6. The Municipality having paid the " proposed contractor " 

(say) from two to three l akh~  for the preliminary works proposed 
by the writer of the letter, will of course make a handsome profit 
by selling at Rs. 30 per 100 maunds. 

7. The " contractor " again ! 
8. The well-known boast of the writer of the letter about 

twelve months ago was that the Forest Department might shut up 
its depbts, as before the stock of fuel then in hand wan worked out 
nothing but coal would be used in Darjeeling and the Tea gardens 
along the line of railway. 

9. The Municipality asked the "foreign feeble intermediate 
Department" to undertake the re-stocking of this area about 18 
months ago, but on being informed that it must forego its grazing 
revenue for some years, took no further action in the matter. 

A NOTE ON THE APPARATUS REQUIRED FOR 
COLLECTING INSECTS I N  INDIA. 

KrUing lottb.-A simple and effective killing bottle is made as 
follows :- 

Two or three lumps of cyanide of potassium, each as big as an 
acorn, are dropped into an empty quinine or other wide-mouthed 
glass bottle : enough plaster of Paris, made by mixing the dry 
powder with water to the consistence of cream, is poured in to 
cover up the lumps of cyanide. The bottle is left open for a 
few hours, until the plaster has set hard, when it is tightly 
corked up, and after remaining closed for a day or two, is ready 
for use. 

The plaster and cyanide set into a solid mass, which sticks fast 
s t  the bottom of the bottle, the object of the plaster being to hold 
the cyanide in place, and the whole mass has a smooth, even sur- 
face, from which insects can be easily picked up, the glass sides of 
the bottle enab1ing:the insect to he easily seen. 
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A few minutes in a good killing bottle, thus made, is sufficient to 
kill most small insects, but some of the larger species of insects re- 
,quire to be kept in it for several hours to insure their not reviving. 

A killing bottle, when carefully used, should last for a good many 
months, the great thing being to keep it tightly corked up and al- 
ways to close it quickly, after taking out or putting in an insect, 
thus allowing as little as possible of the cyanide vapour to escape. 

Old quinine bottles do very well for all ordinary purposes, as 
killing bottles, they are cheap and of a convenient size, but are 
i o t  big enough to take the largest rnoths and beetles, so for these 
a larger size of bottle should be obtained. 
Killing buttmjie8.-All insects can be killed in a killing bottle, 

but for butterflies it is quite eufficient to fold the wings together 
over the back, and then to pinch the thorax between the finger and 
thumb ; this kills the insect without injuring its wings. 

Presermng irtsects in alcolro1.-Eggs, pups and sofbbodied in- 
sects, (such as caterpillars and grubs,) can be at once killed and 
preserved by dropping them alive into strong alcohol, where they 
do not putrefy or shrivel up, as they would be liable to do if it 
were attempted to dry them. 

Small ineects.-All small insects, when taken out of the killing 
bottle, should be at once pinned, or else gummed on to little pieca 
of cardboard or mica, great care being taken in gumming them 
not to smear the gun1 over their bodies ; the little bits of card or 
xnica can be pinned down into cardboard boxes, and thus closely 
packed to travel. 

Medium sizeti? imects.-Medium sized insects (including all b u t  
terflies and moat moths) can be wrapped in soft paper, when they 
come out of the killing bottle, and as soon as they are dry, can be 
packed lightly but closely together into tight-fitting tin boxes, with 
a few lumps of camphor or naphthaline ; in this way they can be 
sent long distances by post without fear of injury. Sirnply dry- 
ing the packets, which contain the insects, separately in the sun 
and air for two or three days being quite sufficient to preserve 
their contents. 

Large btsects.-Large insects, especially those with stout ab- 
domens, require to have the contents of the abdomen removed, and 
the shell stuffed with cottonwool, after which they can be dried 
and packed like the medium sized insects above. 

Keeping dried insects.-A11 insects, when thoroughly dried, can 
be kept in any close-fitting box or case which contains a little 
camphor or naphtl~nline. I t  is essential, however, for the case to 
be itself perfectly dry and practically air-tight. 



Insect net.-A siniple and serviceable net for catching insects 
can be made out of mosquito curtain stretched on a cane hoop 
with a bamboo handle attached. 

I 

F o ~ c e ~ s . - A  pair of forceps, which can generally be made locallp, 
will always be useful for picking up small insects. 

On selding insects for detaminatimt.-In sending specimens of 
insect pests to entomologists for determination : each pest should 
be kept carefully by itself, and when possible specimens should 
be sent, in all stages of development and in considerable nurn- 
bers, accompanied by any notes on the habits of the insect and a 
full account of the nature and kxtent of the damage, also any 
specimens (such as half eaten leaves, bored mood, damaged grain, 
Qc.,) which throw light on the nature of the attack. 

Live specimens are always easier to make out than dead ones, 
so they should always be sent when there is a reasonable probabil- 
i ty of their surviving the journey,; chrysalides and cocoons, espe- 
cially, should be sent alive, packed in a perforated box with leaves 
or grass. 

So little is at  present known of Indian entomology, that the 
exact determination of species is often a matter of very great 
difficulty. Hence the necessity of furnishing full particulars 
and also of collecting a considerable number of specimens in each 
case, as these are often of great assistance in making out the 
a5nities of an insect, and in any case form a most valuable re- 
cord for comparison. 

Materials.-The following materials are su5cient for collecting 
a vast number of insects, and would probably last one collector for 
a t  least a year. 

I n  the absence of price lists, i t  is impossible to say what the 
exact cost would be, but from Rs. 5 to 20 would probably buy 
all that could possibly be wanted by one collector. 

For  collecting ordinary dried insects the following will be suf- 
ficient :- 

Four ounces of cyaoide of potassium. 
A pint bottle full of dry plaster of Paris. 
One pound of camphor (or better naphthaline). 
A couple of wide-mouthed bottles with corks. 
Three yards of mosquito net. 
A few pieces of cane and bamboo. 
Some small tin boxes. 
A packet of thin white brown paper. 
A pair of forceps. 
A needle and thrend. 
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A ball of string. t ! 
A yard or two of mulrnnl. 
A pocket knife. 

If larvae and other softrbodied insects are to be collected, the fol- 
lowing should be added :- 

One quart of strong spirit (or better pure alcohol). 
Same empty bottles with corks. 
A little wax for closing bottles. 

If very small insects are to be collected, the following should 
also be provided :- 

Two or three sheeta of fine cardboard. 
Two or three packets of small pine. 
An ounce of gum arabic. 
Small cardboard boxes of various sizes. 

Rough collecting.-The above list contains all that is likely to be 
wanted by a collector ; but a great deal can be done with very 
much simpler materials ; for instance, when other apparatus is not 
a t  hand, any insect can be killed and preserved by dropping it 
alive into a bottle of alcohol (or even whisky), though its colours 
will always be more or less damaged in the process, and it  will 
consequently not make a good cabinet specimen aftarwards. 

14th September, 1888. E. C. COTES. I 

COMPENSATION UNDER FOREST ACT FOR ILLICIT 
FISHING. 

I UNDERSTAND that the draft of a new Forest Act is being con- 
sidered at Sirnla, and as not even the wisest amongst us can grasp 
all the points in which the present Act requires amendment, will 
you permit me to add my little quota ? I n  1881, fishing with 
nets was prohibited within the reserved forests of the School 
Circle, North-Western Provinces, and the punishment for contra- 
vention of this rule fell under Section 25 (i). I t  was not always 
advisable to send such cases to a Magistrate, and in consequence 
Section 67 was reso'rted to in dealing with them. 

Some years afterwards the Local Government passed certain 
orders regarding the amount of compensation leviable, and the 
maximum was fixed a t  ten times the value of the produce in all 
cases dealt with under Section 67. Time went on and it  was dis- 

, covered that to take even the maximum compensation in fishing 
cases did not act as a deterrent, because the value of the fish 
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caught, was in most cases so small. Application was then made 
for Forest officers to have the power to confiscate the net, obviously 
the best punishment in addition to a small fine. On this applica- 
tion the Local Government has jnst passed orders-(1), that it is 
not advisable that any exceptions should be made to the law 
(regarding confiscation) as at present constituted ; (2), that fish 
do not come within the definition of forest produce, and that (3), 
subject to a maximum of Rs. 10, the Forest officers will assess the 
value of the nets or tools which would be liable to confiscation had 
the w e  gone before a'Magistrate, and to this they may add a 
further sum on account of damage (if any) proved to have been 
oommitted. 

Now when a man fishes illegally in the streams of the Dehra 
Dhn Division, he commits no asseasable damage whatever ; the 
value of the small meshed circular cast net he uses is about Rs. 
3-; he may catch Rs. 3 to Rs. 4 worth of fish, which he sells, hence 
according to the latest orders of the Local Government, the man 
practically gets off scot free. When fish was considered forest 
produce (as it most certainly is, jnst as much as shells, bones and 
horns), and we were empowered to take np to ten times the value 
of the produce, the punishment was in some cases sufficient ; but 
now it is in all cases insufficient. 

What is required here is power to confiscate the net. It will 
a t  least take the offender some time to make a new net, and mean- 
while the fish will have rest ; but as matters stand at present 
under the latest orders, it will be worth while for a man to net 
regularly ; for once he is caught, he will escape detection ten times, 
and make a good living out of it. The only remedy is to send all 
snch cases to a Magistrate, simply in order that the net may be 
confiscated ; and this I shall take care to do in future. 

Let us hope that in the amended Forest Act, if there is to be 
one, fish may be classified as forest produce, and that Forest officers 
may have power to confiscate the nets. 
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TEE areas in square miles of reserved and protected forests in the 
tbree Circles of the Bombay Presidency are as follows :- 

During the year, 292 square miles were added to the area of the 
reserved forests, whilst that of the protected forest was increased 
by 124 square miles. 

Considerable progress has been made in the settlement of for- 
eat rights, but exclusive of demarcation and compensation, the 
cost of this settlement during the year was Rs. 1,68,429, or about 
Rs. 292 per square mile of forests settled, and as this is higher 
than in any other province in India, and the estimated total ex- 
penditure for the settlement of all the reserves at  this rate would 
be Rs. 17,00,000, the Government of India is natarally anxious 
that some steps should be taken to reduce it. 

We read that no rights, except of way and water access, hare 
been found to attach the forests of the Northern Circle, and there 
is not a word about any rights in Mr. MacCfregor's report of the 
Southern Circle, nor in Colonel MacRae's report on Sind, where 
the forest settlement has now been completed. 

Resewed forest, ... ... 
Protected forest, -.a ... 

8 Progress of Forest Adminietdion in the Bombay Prasidency, including 
Bid, for 1886.87, with the usual Government orders. 

Tot.l 

9,753 

4,493 

Northern 
C i d a  

7,231 

1,080 

14,245 Total, 

-- 
700 

Sonthem Bind. 
Circle. I- 
1,822 

3,412 

700 

Nil. 



WOREBTRY IN BOMBAY. 469 

Although there are no rights, there are very extanclive privileges 
conceded in the fol-ests of the Northern Circle, the value of which 
is estimated as considerably above the whole revenue collections, 
being worth Rs. !2,55,000 in the South Thina Division, and 
for grazing alone Rs. 55,000 in Poona, but we are glad to read 
that these privileges, chiefly of free grazing, free cutting and 
removal of grase, minor produce, thorns for fences, dead leaves 
and dead wood, can only be exercised in unclosed a r m  which are 
defined by the Revenue officers after consulting Forest o5cers. 

The privilege of taking free timber for agricultural and house- 
hold purposes of all but 17 kinds of reserved trees must, as Mr. 
Shuttleworth remarks, lead to the creation of extensive blanks in 
such portions of forests, where none, or very few, of the reserved 
kinds may be represented. 

The following remarks by Mr. Shuttleworth regarding the 
wholesale removal of thorns deserve the close attention of Gov- 
ernment :- 

'' There is no longer room for doubt that the Forest Department can 
by simple and inexpensive meaeures restore timber to all the bare hills 
of the Deccan and convert them into reservoire for impounding the rain 
that falls upon the hills. That theee hille will grow timber of large 
size, is evidenced by the presence of sacred groves which have remained 
here and there, superstition having guarded them against the desolating 
axe. But there is a new difficulty appearing in the path of reboisement, 
*z., a demand for thorne for fencing purpoaee, and claims made by some 
Revenue officers to hare the power of granting thorns to applicants 
from the hill-sides. To fence in an acre field with thorne neceesitatee 
the stripping of eereral area of semi-denuded hills nndergoiog re- 
boieement, while the thorns dry up and rot away eoon after they are put 
down, high winds eweeping over the Deccan plains blow them away, 
they are appropriated for firewood, and the dry thorn fencing of a field 
hae to be repleniehed before the crop it wae intended to proteat baa been 
har~eated. The thorns in reaervatione under treatment for reboisement 
create eoil, they impound the rainfall, they nurse seedlings to produce 
timber and firewood, and they have a climatio value npon the hil- 
aides." 

Bs regards survey, we read that the Government of India is 
not convinced that the scale of 8 inches to the mile as proposed 
for the Bombay foresta is essential, whilst the cost of the survey 
of the T u n a  foresta by Colonel Pollen, Deputy Superintendent, 
survey of India, uiz., Rs. 257 per square mile, is very high, and 
the progress made slow. 
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The Government of India has, however, decided against the 
work being entrusted to s special Formt  Survey Branch. 

The Working Plans Branahes in the  different Circles are com- 
mencing operations, and we are promised some simple working 
plans based on area, and the  sylvicultnrsl requirements of the  
forests, whilst the  conditions for working plans in the T h h  
forests a re  graphically described below by Mr. Shnttleworth- 

The condition of the Tlldna foresta does not favour schemes of very 
scientific elahoration, and the snrrounding circnmstnnces point to certain 
factors which must regolate to a great degree the internal economy of 
working schemes for the Thina forests. The existence of a large l d  
population depending for aubsistenoe in a great measure npon the labonr 
to be provided by felling, collecting, stacking, exploiting timber and other 
forest prodnce, and also making a constant demand npon the prodoce of 
the forest for agricultural and domestic requiremente ; the country being a 
succession of lofty hills and narrow valleys, with the forest estate8 spread- 
ing over the hills, and the villages in the valleys intermingling with the 
forest areas; the teak being the predominating tree in the forest and p 
~essing vigorous powers of reproduction by coppice shoots, the ill-treat- 
ment the teak and its associates in the Tb6na foreste have received from 
man for yeare past, and consequently the impaired condition of the foresta ; 
the great value of all forest produce owing to the demands of a v q  
large local population combined with the demands of the city of Bom- 
bay at the door of the forests with a popnlation of 800,000, and tbe city 
of Poona connected with the foresta by railway commnnication 50 milea 
distant from the nearest point; the absence of timber of large scantling, 
and the ready market for emall timber, which better serves the neceeaitiea 
of the peasantry, and for every stick of firewood; the facilities offorded 
by three lines of railway, tidal creeks, and other channels of inland navi- 
gation, cart-roads and t r acb  penetrating up to the head of every valley, 
and up the sides and summits of many hill ranges, for smuggling timber 
and robbing the foreste; and the very large section of the population 
who are in league with timber-dealars and ever on the look out to make 
raids npon the Government foreeta and run timber into Bombay ; - d l  
these considerations point to the location of 'oonpes' of comparatively 
small size each at almost regularly recurring diutauces all over the forest 
area, the size of a conpe varying according to sitoation from 80 to 70 
acres, so that proper supervision may be exercised over the l exploitation ' 
of their material, under which term besides actual fellings may be in- 
cluded every operation to be performed in the conpe, such as valuation 
of the orop, marking and registering the'reserves, testing the registere after 
the felling is completed, counting and claeeification of materid extracted, 
and other minor works; and so that forest villagem rod fhe pecrsrmtry 
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generally may not have to go inconvenient distance6 from their hooeea for 
labour, and prohibitive distance in the light of the cost of camage for 
their supplies of timber and other forest produce to be obtained free or 
on payment, and for the enjoyment of pasturage in forests by their cattle ; 
uld that a wood-cutting race may find a congenial honest occupation 
in every direction cloee at hand, and thus be diverted from plundering the 
foresta which are so exposed on all sides. 

It was decided, after careful investigrrtion into the rate of growth of 
timbers, and study of the biology of the teak tree in the Th4na forests, 
that  a rotation of 40 yeam might safely govern the differentiation of 
the  forest blooks. The length of rotation having thus been fixed, and 
the approximate size of coupes hrrving been determined, the arrangement 
and distribution of forest working blocke followed in natural seqnence, 
their extant and position being controlled also to a great extent also by 
the neceseity of obtaining suitable physical boundaries." 

W e  read that a large number of the forest subordinates in the 
Northern Circle have been dismissed during the year for dis- 
honesty, this includes several range officers, aind points to the 
necessity for raising the statna of such o5cers and their eep*it & 
c q e  by careful selection followed by a good technical education. 

We read that the forest classes a t  the Poona College of Science 
contained two scholars in the senior and two in  the junior class, 
and that two men passed the final examination, both of whom 
found employment in Native States. This does not look as if the 
Bombay Government was a t  all in earnest in the necessity for 
sdncating its Executive Btaff, and shows a marked contraat with 
the Madras Presidency, which had 19 of its S t d  attending the 
lectures at the Dehm Dlin Forest School in the past year. 

The following remarks are made by the Government of India 
on the general protection afforded to the foresta of the Bombay 
Presidency :- 

The general protection of forest estate~ eeems to have been aatie- 
factory. Including all cases compounded, the breaches of forest rnlee 
diecovered amw-nted to less than one case for every two equam milea. 
The protective Staff ie more numerous in Bombay than in any other 
Province in India, and the area of esoh beat does not average more than 
in European wnntries; but in some dietricta the Qovernment foreeta ere 
so intereected by private property, and the boundariee are MI irregular, 
that the Qovernment of Bombay coneiders it neces~ary that Section 41 
of the Forest Act should be amended, so es to give power to exembe 
control over all forest produce in traneit, whether derived from Govern- 
ment land6 or private property, in order to protat the Government foreate 
more dectively from being robbed!' 
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The following statement shows the results of fire protection 
during the year :- 

"A oomparhn with that of the previous yecrr shows that the area 
protected in the Northern Circle inoreased by 1,424 square milea, 
whereas in the Southern Circle a decrease of 1,912 aquare miles took 
plsce." 

Fire conservancy arrangements require revision in the Southern 
Circle, where Mr. MacQ.regor appears to disbelieve the figures of 
the Divisional reports, and where he states that the fires do in&- 
cnlable mischief, no seedlings, but only coppice shoots being able 
to survive the fires. 

Mr. Shnttleworth evidently does not exactly agree with Pro- 
fessor Wallace's dictum that forest fires are of great benefit to 
villagers, in the following sentence :- 

Circle. 

Northern, .. .. 
Southern, .. .. 
Sind, . . .. 

Total ( 1886-87, .. 
1885-86, a .  

Increase or decrease in 
1886-87, .. .. 

tt A sustained improvement in all branches of forest conservancy and 
a 

works ought to be the aim of the Forest Department in India ; and thii 
om, ae far aa the foreste of the Northern Circle are concerned, be beat 
secured, both ae regards economy and reanlts benefioial to foreste, by 
permanent establishment8 being tanght how to perform the different du- 
ties of protection, &o., and by inducing villagers to w-operate with fowst 
subordinates in preserving for& against visitations by fire and in ex- 
tinguishing fire0 when they do oacur : in this view, rewards are givea ta 
villagers for the labour provided and the ready assistance tendered by 
them in burning fire traces and in fighting against and putting out fires. 
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Tbe expenditnre in the year on these sccounta has amounted to Re. 
170-7-9." 

The Conservator of Forests in Sind, makes the following inter- 
esting remarks about forest fires :- 

'6 In Upper Bind the forest fires were very extensive and deatmctive. 
I t  was feared that this wwM be the case. There wss much cattle-dis- 
erea in the district, and the cattle-breeders believed that it would not 
cease till the old reeds and grass had been burnt. There waa much truth 
in this, ss the dead cattle were lying rotting in the high reeds and graecl 

and infecting the aound cattle grazing in them. The people to save their 
cattle aet fire to the gram wherever they could do ao without fear of de- 
tection, and an area of nearly 11,000 aoree waa burnt. About half was 
chiefly reeds and gram of not much rrooonnt, but the rest wss good jungle, 
inclnding a great number of compartmente under reproduction that were 
nearly ready to work again. These aompsrtmenta have been worked onoe 
already, and their destruction cadses a loss of many years' protection. 
Only one ceee ie reported of a man being caught setting fire to s forest 
and being convicted of the offence. 
'' In Central and Lower Sind the forest 6ren were unimportant and 

very little damage waa done by them. 
"The protection of the Upper Sind forest from fire, espeoially in a 

eeason like the one under report, is simply hopelees. The only practical 
plan of saving good jungle from fire in this district is what I have before 
advooatad, but which I regret does not commend itself to the Government 
of India, and this is to divide the foreata into grazing and timber blocks. 
The former to consist of the tracta of reed and coaree p a  with a few 
ecattered buehes struggling for existenoe against the recurring fires. 
The area set apart for grazing should be freely bnrnt so ss to provide 
freeh young grsss. This would increaae the revenue from grazing fees, 
benefit the people and tend to save the better part of the foreats from 
fire. 

As I have said before, fires in such jungles are likely to do mow 
good than harm. 

" If the reede are protected they are sure to destroy when they do . 
catch fire any tree growth that may come up with them, and their beiig 
burnt is merely a question of time. 
" Bnt if the reeds are burnt and the fieah shoote kept down by cattle, 

the next inundation may drown the reed mote and give the tamarisk and 
kmdi  a chance of over-topping the next crop of reeda and grees that 
may come up. 

The 8hahpur forest is a case in point. All the lower part of this 
forest I can remember as a sea of reeds and grass the scene of extensive 
firer. &me years ago the entire area of low-lying land wss burnt very 
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late in the season. The next inundation submerged the roob of the 
reeds befom they had time to shoot again and killed them, the next year 
the -risk coppice that had been kept down by the fires came up with 
wch strength tbat it over-topped the gram, and now that p u t  of the 
forest in a dense tamarisk jungle safe from fire, and wil!, in a y w  or 
two, yield immense quantities of locomotive fuel. It was worked a little 
for thin, wood last year. 

L L  By widening the compartment linee of the sqnares to be burnt, and 
choosing a still day for firing the reeds, the risk of the !ire extending 
beyond the limits it wee intended to reach would be very slight." 

There appears to be trouble abont.collecting grazing dues in the 
Northern Circle, as the Forest guards are not allowed to interfere 
with the herdsmen except in closed areas, and thus many cattle 
graze illicitly. 

W e  fail to see in the following remarks of Mr. Shuttleworth 
any traces of the hostility to agriculture which Professor Walkrce 
imputed to Forest officers :- 

It in certainly the duty of the Forest Department, seeing what us 
the circumstancee surronnding our forest reservations, to provide the 
largest extent of pasturage that can with proper regard to the interesb 
of forestry be provided, and an enormous area can with comparative 
safety be opened to grazing in all the divisions so long aa a limitation 
of the number of cattle to be entered upon particular arerre is enforced, 
and r graeing season ie obeerved; It has been proved conclnsirely that 
the improvement of the grass mop npon the hills of the Deccrm, in qn.- 
lity IM well ae yield, is the natural consequence of the reboisement of the 
hills, and tbat a good and abundant growth of graae can in no other way 
be secured than by bringing in the first place soil and moisture npon the 
S~OPBB.'' 

Regarding natural reproduction and the effects of protection, 
we read that in the Konkan the spontaneous growth of vegetation 
is very vigorous, in certain parts of North Thina, khair &lings 
and teak saplings are very noticeable. I n  East Khandesh, aE 
though nearly all seedlings which naturally appear during the 
rains apparently wither and die, when three or four months old, 
so that very few are to be seen in the hot weather, yet their roots 
survive and sent up collum shoots in the next rains, so that after 
a few years the plants get established. 

The Divisional o5cer of Nasik reports :- 

"The general improvement in the state of the hills and llurda in om 
charge haa been commented apon very frequently by many people whom 
I have oome aerosa in my brvels during the p u t  season. This is rev 
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noticerble in the forests of the Yeole, Ndndgaon, snd Milegaon ranges ; 
again in the Qhht foresta and in those below the Ghits the forests are 
carpeted with a strong growth of seedlings, the seeds of which Nature 
hrs herself sown. In the Peint Range the difference between the growth 
of recent and of former yeare is most marked. The latter consists 
of trees hollow, and crooked; and the former of beantiful well-grom 
poles." 

Mr. Wroughton, the Divisional officer of Poona, states that with 
the Deccan system of broad-cast plantation by Forest guards, 
it is difficult to distinguish between natural and artificial repro- 
duction. As we have already mentioned, the uncertain protection 
from fire in the Southern Circle, prevents natural reproduction by 
seed, and only allows coppice shoota to survive. 

The following remarks of Colonel MacRae's will explain the 
system of reproduction in Sind, which appear to be all that is 
required :- 

" In Upper Sind 48 compartments, inclnding a good many that had 
been burnt, with an area of 6,840 acres, after being cleared of d l  avail- 
sble material for locomotire fuel were closed for natural reprodnction 
during this year. But camels and goata only are excluded. Homed 
cattle do not eat tamarisk, and kandi coppice is so well protected by its 
own thorns that it is safe from them ; any damage they may do is more 
than compensated for by their keeping down the grass which is such a 
source of danger in yonng forest. In Central and Lower 6ind an area 
of 4,966 acres was closed for reproduction. In these parts of the Pro- 
vince where much babul grows, the compartments under reproduction are 
closed to horned cattle as well ae all other kinds of beasta. 

"The resnlts of closing for reproduction are very satisfactory where the 
yonng growth has not been bnrnt or killed by frost. The damage by 
fire is wnfined to Upper Bind and has been very great. The damage 
done by frost is comparatively trifling, the roota of the majority of the 
babal eeedlings being still alive thongh the tops had been killed. Frost 
aeldom destroy8 the whole crop of seedlings, the greater part of them 
come up again, and after that as a rnle they are safe except from very 
severe frost!' 

As regards artificial reproduction, a good deal of broad-cast 
sowing with variable results appears to be done in both Circles of 
Bombay, whilst in Sind natural means are almost entirely trusted 
to. 

Very little expenditure was incurred on roads, &., Rs. 600 
in the Northern Circle, Rs. 1,394 in the Southern Circle and no- 
thing in Sind. W e  read that the Presidency has been already 
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opened out by roads in all directions, and that cart tracks render 
the remotest ,spots of the forests accessible. The Local Govern- 
ment has, however, informed the Commissioners that should any 
road construction be contemplated by Local Boards likely to be 
of service to the Government forests, that some assistance from 
Government may be looked for. 

A certain amount of building work has been done, b. 11,207 
having been spent on buildings and other works in the three Cir- 
cles during the year. 

There is little to say about works of improvement, climber cut- 
ting, removal of inferior species and early thinnings. We read, 
however, that the Forest guards of the Deccan are employed in 
eradicating the prickly pear, which has become tbe most abundant 
species in many of the babul reserves. Some thinnings in the 
K4rwhr casuarina plantation were made, but the area operated on 
is not given. I n  Sind, a Tali (Dalbergiu sissoo) plantation, 90 
acres in extant, planted out in 1876 and 1882 by Mr. Dasai near 
Sukkur, was thinned out, all crooked and useless trees and those 
growing too thickly being taken out, the yield being 23,045 cubic 
feet of locomotive fuel, 50 maunds ordinary fuel, and 77 cnbic feet 
of timber in small scantlings, which is large, considering the age 
of the plantation, and the fact that merely the refuse was taken 
out and that the thinning did not make much appreciable differ- 
ence in the plantation. 

The outturn of the forests in volume of material has nowhere 
been given in a comprehensive manner, and the statements of the 
yield of the different divisions in kandis, cart-loads, donkey-loads, 
head-loads, &c., &c., is most confusing. Why cannot all these 
items be reduced to cnbic feet for timber and firewood, and given 
in rupees for minor produce, for we quite fail to see the utility of 
the long complicated statements for the produce of the Northern 
and Southern Circles in an annual report. 

I n  Sind, matters are simplified, but we find only timber given 
in cnbic feet, and sleepers, posts and rafters figuring numerically, 
and firewood and charcoal in maunds. 

The following remarks on the financial results of the three Cir- 
cles are from the Government of lndia review :- 

" The financial resnlta as exhibited in the following Table show a gen- 
eral decrease, in the proportion of the enrplue to the grose receipts, of 
9 per cent. The proportion sank in the Northern Circle from 36 to 
22 per cent., in the Southern Circle from 57 to 50 per cent., and n- 
mained steady in Bind. 
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Proportion 

I to Reeeipb. 

I Ra. 1 y - I  Rs. I Per cent. 

--- 
Increase or decrease in 1886-87,) -a,s,6101+ 1~L0.523) -(,M.I~O( -9 

Nortlrern, . . .. 
Southern, . . .. 
Gind, .. . . 

Total in 1886-87, 
Total in 1885-86, =. 

" The expenditure under A. (or work in^ Expenses) decreasnd in 
proportion with the fall in receipts, bnt the B. (or Establishment) ex- 
penses being regulated by other considerations, and therefore unelaetia, 
caused the net snrplus to decreaee in a larger ratio than the gross re- 
ceipte. 

"The decrease in the gross receipts is accounted for by want of de- 
mand and low prices. I t  is possible that the revenue will recover, bnt 
there can be no doubt that  the development of forest revenue in the 
Bombay Presidency is hampered by rights of liser and privileges enjoyed 
by conlmunities before the forests were reserved, and which i t  has been 
found necessary to recognise." 

W e  give in extenso Mr. Shuttleworth's important remarks about 
t h e  necessity for preventing the Bombay Harbour from silting. 

9,13,099 
14,33,794 
6,85,783 

30.32,67 6 
33,66,2_86 

" The drainage basin of Bombay harbour is to be found in the ThBna 
and KolPba Collectorates, and it may be taken roughly a t  1,500 square 
miles. The rainfall over this baein averages at least 100 inches in the 
twelve months; the greater portion of this rain, however, falls within 
a brief period of a few weeks. I t  would require a water tower of great 
dimetisions having its four sides one mile long each way, and of the 
height of 2) miles to hold this enormous volume of water. The erosive 
power of such a heavy concentrated rainfall precipitated from a great 
height must necessarily be of giant force. If then the steep slopes with- 
i n  the catchment whereupon this water ia poured are not completely 
protected by superior vegetation to break the force of the falling rain 
and to let it  down gently on to the ground, to retain the greater portion 
of it, aud to bind the surface soil to the sides of the hille, the removal 
of  enrth from off their surfaces with i ts  eventual deposition upon the 
lowest level, in this case in the harbour of Bombay, is the certain effect 

7,10,002 2,03.0971 22 
7,22,584 7,!1,510 ' 50 
5,17,704 I 1,68,079 

I i 25 - 
19.49,990 10:82,686 36 
18,39,461 15,26,825 45 
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of a present cause. One inch depth of mil taken off an are of mrfam 
represents 8,600 cubic feet of earth, and one inch off 1,500 square milea 
of surface no leas than 5,45,60,00,000 cubic feet; fortunately of the 
catchment basin made up very largely of hill and mountain elopes, r 
large proportion is still covered with trees, being included within Be- 
served forests." Considerable trecta, however, of it being steep sloping 
ground are not within reservation, are under no protection whatever, 
and are exposed fully to the motive power of the rainfall, and the d t  
may possibly be read in a letter which Mr. Russell Aitken, some time 
Engineer to the Port %st of Bombay, addresued to The Times' news- 
paper of London last year, where the following sentence apperus:- 
a There waa deep water in Bombay Harbour only where there was a 
rapid current to keep the channel open.' It ha8 also been reported that 
large sums of money have been expended in the past few years i n  dredg- 
ing silt ont of the docks and harbour of Bombay. With the ever pre- 
sent exrrmples of the silted up condition of the tidal channels of inhd 
navigation of the Ratniigiri Collectorate, owing to the destruction of the 
forests upon their catchments, and of the Gnlf of Cambay with the 
estnary of the Tiipti river, the importance of extending forest reserrr- 
tiou downwards to a t  least the base contour line of all the hilly lands, 
and of maintaining in the highest state of efficiency a complete covering 
of forest upon the slopes within the drainage basin of Bombay harbour, 
may not possibly be denied. The cost of obtaining occupied hill lands 
within the catchment basin would not probably exceed the amount spent 
during three or four years in dredging the harbonr and the d o c b  of 
Bombay!' 

The Government of Bombay disposes of this important question 
a s  one of important local interests conflicting with Mr. Shuttle- 
worth's ideal scheme, but  the  Government of India will not  have 
the  matter thus shelved, and remarks a s  follows in  its review :- 

"Mr. Shuttleworth's remarks regarding the insufficiency of - 
under forest in the catchmentarea of the Bombay harbonr and in the 
Deccan have been read with interest. No doubt the qnestion of reserva- 
tiou in every direction has been carefully weighed by the Government of 
Bombay, and it appears certain that there is no further room for acquir- 
ing lands through a Forest Settlement. On the other hand, the action 
of moneoon rains on unprotected hill-sides is unquestionable, and the 
very possibility of silt collecting in the Bombay harbonr, when such r 
contingency can be avoided, may, it is suggested, alter the balance of 
conflicting interesta, and render the purchase of exposed hill-sides degir- 
able. The Government of India in not in a position to judge whether 
the Co~iservator's fears are real or fanciful, bnt the opportunity of the 
Survey Department being in Thana might perhaps be taken advantage 
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of for the parpose of preparing a map of the Bombay harbonr catchment- 
area, with contour linea showing all areas under permanent forest con- 
eervancy. I t  is observed that the Cornmiesioner of the Northern Division 
etrongly recommends the purchase of lands and righbe on the crest of 
the Qhiite." 

NOTES ON FOREST MANAGEMENT I N  GERMANY.. 

OUR readers are probably aware that our late Inspector General, 
S i r  D. Brandis, is now in charge of the practical training of the 
Cooper's Hill Forest students. Ten second year's men are now 
with him in Germany, and have begun their tours by an inspection 
of some important and interesting forest works near Aix la Cha- 
pelle. The volume which we are w w  considering is an official 
paper drawn up to assist the students, and to put on record a 
series of notes made by the author in late years in the forests of 
the  Grand Duchy of Baden, in Rhenish Prussia and other localities 
near the Rhine. The great defect of these notes is, as usual, their 
somewhat dry official style, but the want of maps is very marked, 
and especially so to those who have never wandered in the 'Black 
forest and explored the beautiful scenery of the valley of St. 
Blasien and the slopes of the Peldberg. 

I n  an interesting preface Sir D. Brandis calls attention to some 
important points connected with forestry as a science, he pointa 
out  how a Forest officer in India, ' if he is to do justice to his task, 
ought to be even more free from the prejudices of his special call- 
ing than Forest officers in other countries,' so that the effect of his 
measures on the well-being of the population both near and at  a 
distance from the forests may be duly and rightly considered. 
And so he adds to his account of the Baden fir forests an account 
of the system of coppice combined with field crops which prevails 
in  the Siegen District near Bonn, and which is only a properly 
developed and economical application of the familiar ' kumri ' cul- 
tivation of India. I n  the Siegen forests, which consist almost en- 
tirely of pure oak coppice, worked on the system of ' coppice with 
standards,' an area of some 220 square miles is treated so as to give 
a periodical crop of grain as well as the wood and hark which 
results from the forest working. The rotation fixed for the simple 
coppice is about 17 to 20 years (19 on an average), and the 19th 
year when the coppice fellings are made, a crop of grain, usually 
- 

By S i r  Dietriah Brandis, K.C.I.P, PH.D., P.B.B. 



y e ,  is obtained. It is, of course, the same system with which old 
French students are well acquainted, which is called 'sartage,' 
and practised in the French Ardennes, except that in France the 
rotation is usually longer, and the firing takes place over the whole 
area instead of in heaps between the coppice stools. The mean 
average annual yield in money of the Siegen forests amounts to, 
for 4,348 acres- 

;E 6. 

Bark, per acre, ... ... ... 5 15 
... ... m"wd ,, ... 2 15 ... ch-.in ,, I .. ... 2 0 

Straw ,, ... ... .. 1 6 - 
Total, ... 11 15 - 

and the account of the system of the Division of the produce 
among the proprietors is a very interesting one. 

The greater part of the notes, however, refers to the fir forests 
of the Grand Duchy of Baden, and there is a good account of the 
system of forest management and of the physical features of the 
Black forest. Sir D. Brandis states that in the Baden State, out of 
5,800 square miles 2,089 are forest, of which about 367 are the 
property of the State and the Crown. These State forests yield 
yearly a revenue of 21s. per acre on an average, and the charges 
are 108. (not 8 as erroneously given), so that the net revenue 
yearly is 11s. per acre. I n  material the average annual yield is 
about 71i  cubic feet per acre. 

The account of the physical features of the Black forest is very 
interesting, and the Madras o5cial who recently propounded his 
theory that springs never rise on a hill-side, a theory which r e  
minded us of those persons who periodically come forward and 
maintain the flatness of the earth, or that the sun is in the habit 
of moving round it, will be interested to learn that, though the 
higher regions present the feature of 8 table-land, springs are 
numerous where the gneiss prevails (as it does in Southern India), 
and especially so where granite is overlaid by red sandstone. Sir 
D. Brandis shows too, very well, how, as the pasture lands are 
not overstocked with cattle, waste lands with loose soil and stones 
are the exception, and the rivers carry little &and and silt. The 
chief tree is the spruce, especially at  higher elevations, the silver 
fir predominating lower down, hut the latter thrives very well, and 
often reachea a height of 150 feet. The whole of the forests in 
the St. Blasien area is treated in high forest, and the ' golden rule' 
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is observed that ' no new cutting shall be commenced, until, on 
the previous cuttings made in the immediate neighbourhood, the 
yonng growth has become fully established.' How this is carried 
out is explained in the notes, and it is worth while to extract fur- 
ther from the introductory chapter the important statement that 
" the character of modern forestry may be said to consist in this 
that each portion of the forest is treated with special regard to the 
peculiar conditions of the locality and the requirements of the 
growing stock, while due attention is constantly paid to the 
systematic arrangemeots of the entire forest range. The working 
plans prepared at the present time are elastic, and they are carefully 
framed to adapt themselves to the circumstances of the case." 
With this statement we are most thoroughly in accord, and we 
have been glad to find that in France also similar ideas are now 
much more gaining ground, and that professional knowledge and 
common sense are in future to supersede hard-and-fast prescrip- 
tions made possibly long periods before. 

We wish to draw the attention of such of our readers as have 
trouble about grazing in their reserved forests to the provisions of 
the  Baden Forest Law on the subjdct of pasture, given in Appen- 
dix I. The chief points of these provisions which we feel inclined 
to quote in extenso are t h a t ( l ) ,  in high forest, pasture is not 
allowed till the yonng growth is 35 years old in deciduous, and 30 
years old in coniferous, forest ; (2), in coppice, 25 years for hard 
woods and 12 years for soft woods is the limit. Another note- 
worthy provision is that each head of horned cattle must be pro- 
vided with a bell, and we wonder if any one has ever thought of 
this as a check in India. In another Appendix are some useful 
conversion tables, but we should have been better pleased if the 
author had done the conversions for ns and used English measurea 
throughout. And there is a most valuable and important glossary 
of technical terms, in the preparation of which we see that Sir D. 
Brandis had the advantage of the assistance of his successor in 
India, Dr. W. Schlich. This dictionary of German and English 
terms cannot fail to be of the greatest use to those officers who, 
though desirous of consulting German technical works, find them- 
selves constantly stopped by hard words which are not to be found 
in ordiaary dictionaries. We hope Sir D. Brandis will continue 
his notes, and they will then serve well as a guide to Forest officers 
who like to combine 8 little instruction with amusement on their 
furlough tours. 



MESSBS. CHURCHILL AND CO.'S WOOD CIRCULAR. 

Bated 3rd Augmt, 1888. 

E m  INDIAN TEAK.-A good month's business has been effected 
in this market at steady prices, the deliveries being 1,613 loads, 
against 762 loads laat July, and making the quantity delivered 
since the beginning of the year 9,664 loads, against 6,690 l d  
for the same period of 1887. There is a considerable quantity 
afloat and chartered for, but what is unsold is still far off, and 
may well be absorbed by a constantly widening demand before it 
reaches this market. £8 to £13 per load. 

SATINWOOD.--ht India.--Stocks are too heavy, as although 
there has recently been more demand the consumption is very 
limited. M. to 8d. per superficial foot. 

EBONY.-Ceylon.-Stocks are heavy and sales are only possible 
at very low prices, as the demand does not improve. Mmritkrs. 
-A parcel recently landed being of better sizes than old stock has 
been placed at very fair prices ; only sizeable, good wood should 
be sent. £6 to £14 per ton. 

Bo~~oo~.-Persian.-There is a fair demand for sizeable sound 
wood. £5 to £12 per ton. Af&an.-Small shipments of good 
wood could be placed at fair prices. $8 to $5 per ton. 
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REPORT ON THE BETTER CONSERVANCY O F  FORESTS 
ON HILLS SURROUNDING MOUNT ABU. 

By B a b ~  SADHU S m a ~ ,  Forest Bung#, Jqpure. 

QENERAL OBSERVATIONS. 
Situation and conftguration of Abn.-Mount Abu is situated 
near the centre of Serohi, a Native State, which forms the north- 
west portion of Rajputana. It is an isolated, precipitous granite 
mountain, with a good many steep peaks and ridges. The highest 
peak, named Guru Shikar, is 5,650 feet above the level of the sea. 
The elevation of Abu sanitarium is 5,000 feet. The circumference 
of the base of Abu is said to be 48 miles. The surrounding plains 
are generally open and level, though in places rather uneven and 
wild. The hilly tract to the east of Abu, as far as the Aravalli 
Range, named Bhakhar, is some 30 miles by 24 miles in extent, 
while towards the west, we see the much more level and cultivated 
plain. 

Geology of Abn.-As regards the geology of Abu, the remarks 
of Mr. W. F. Eden will be found interesting : " The Mount Abu 
is not connected with the Aravallis, but is separated on the north 
by a few low hills, and on the east by the large plain of Rohera. 
I t  seems as if the mountain had originally been a series of peaks 
and ridges, separated by deep rocky defiles, which by the disin- 
tegration of the rock and the action of the elements had become 
filled up to a greater or less extent. For when wells are dug, 
it is not unfrequent to meet with clay, gravel, or rocks, more or 
less disintegrated as the workman passes downwards. Sometimes 
very fine specimens of rock crystals of large size are found. The 
vast mass of the hill is granitic, but occasionally within the bound- 
ary range of peaks, metamorphic trap, basalt and other varieties 
of the same gneiss may be recognized, as also other stratified 
trmsitionary rocks. On the castern face of the hill the upper 
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parts are all granite, but as the plain of Rohera is approached, 1 
about one-third of the elevation inclines at an angle of about 75 
degrees towards the horizon and dips downwards towards the 
west. On this face of the hill is also found a quarry of white 
marble, of which, it is said, the famous Jain templee on Abu were 
built. Earthquakes more or less marked are still frequent." 

80i4 &a-The soil being fertile and rich, is naturally covered 
with jungle in hills as well as to a great extent in the plains. 
But the peaks and ridges of the sanitarium have been nearly d+ 
nuded, owing to the continued and indiscriminate cuttings that 
have been going on for the past SO or 40 years, while in the 
plains the jungle is gradually diminishing to some extent, as the 
cultivation is increasing with the increasing popnlation and the 
change in the mode of life. The inhabitants of the State now fie- 
quently come in contact with men from other provinces, and even 
with Europeans, whose number for visiting the Delwara temples, 
or Abu sanitarium is steadily increasing, and have !men thus placed 
in a position in which their wants and aspirations are nndonbttdly 
rising. Great facility having been afforded them for exporting 
ghf and minor forest produce, as well as grains, they pay parti- 
cular attention to pasturage and agriculture. Thus the gradual 
diminution of jungle is certain, as is evident from the following 
facts, aiz., that the revenue of the State, which is mainly the 
land revenue, has increased from I f  to If lakhs during the past 
few years. 

Rainfall, &c., at A h  dm'ng the last 15 yeam. 



Rsinfall in Abn hills-The above statement shows that the rain- . 
fall on Abu is very uncertain-while in 1877-78 i t  was only 19-29 
inches, in 1875-76 it was as much as 110.30 inches ; the maxi- 
mum of rainfall being in July and August. As a rule, March and 
April chiefly, January, February and October generally, Novem- 
ber and December occasionally, and May, June, July and Angwt 
are hardly ever without some rain. The uncertainty of rainfag on 
them hills affects agriculture in the plains to a considerable extent, 
as is evident from the fact of now and then, the crop getting re- 
markably short, fodder scarce, the grass scanty and the people 
suffering miserably in consequence. 

Foreet growth.-The forest growth varies according to eleva- 
tion and soil. Along the foot of the hills, as well as in the plains, 
Butea frondosa, Ac& Catechu, Acacia Icucophlm, A. rupestris, 
Prompis qnkigera, &c., &c., are generally met with. But ascend- 
ing further up we see UImw integrifolicr, Sapinducr emarginatucr, 
A g l c  1MarmeEos, bamboos, Crataua religiosa, Nauelea pahfolia, 
Ster& u r m ,  Boswellia thurifma, Dioapyroa Melanoxylon, and 
some species of 8%-ziu, Anogeiastle, Zizyplius and Bauhinia. 
Near the summit nre found Eugenia Jumbos, M a ~ y e r a  idica,  
Jiallotua phiZippPtnen&, CPyptohpis, Buchnania, Cmearia tome* 
tma, Anqeidw latifolia, Cmal*ia Sepiaria, Fiw cordifolia, 
Flacourtia sq ida ,  Fieue bengalenpis, Ficus Wightiana, Fkucr reli- 
giosa, as well as Balber6a latifolk and many others. Palm trees 
are confined to a few places only. As I stopped a t  Abu only for 
a short time and when the monsoons had commenced, a com- 
plete list of the species growing in the hills, with authentic local 
names, could not be prepared. 

Tha inhabitante.-The inhabitants of Serohi are Bhils, Minas, 
Grassias, and Kolies, with Rajputs as their ruling race. The po- 
pulation of the State is said to be 55,000, or 18 persons per square 
mila The plains of course are more populated than the moun- 
tains, as the facility for keeping herds of goats, sheep, and cattle, 
and that for cultivating land is more there than in the precipitous 
hills of Abu. The ryot is illiterate, uneducated and backward 
in civilization, consequently the majority of them are in poor cir- 
cumstances. 

Land tenure.-About three-fuurths of the State is said to be 
in the possession of Rajput Thaknrs, who give half the produce in 
kind to the M j  ; but I am told that the surrounding hills of Abu 
station are khalsa (or crown land), in which no Jagirdar, &c., has 
'any right. These hills are principally inhabited by the Bhils. 

Wealth of the  people.-The wealth of the people chiefly con- 
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sists in flocks and herds. The villagers pay nothing for grazing 
or for fuel, timber or any other forest produce taken from their 
respective village lands, for bond j d e  household requirements. 
They can sell fuel by head-loads, free of all charges, but in awe of 
fuel or timber removed for sale by carts, &c., they have to pay 8 

certain rate to the State. Some of the minor forest produce, snch 
as honey, is sold only to the RQj a t  fixed rates. There is room in 
this direction for the people to extend their profits by paying more 
attention to the subject. 

Mr. McKee, in the " Indian Forester" for October 1883, states 
that the revenue from lac in Rswah State has in recent years in- 
cresed from Rs. 12,000 to Rs. 52,400, while formerly when the 
extraction of lac was not sufficiently known in Rswah it amounted 
from this source merely to Rs. 500 per annum. He adds that the 
people of Rawah are at present well acquainted with the process of 
extracting lac, and are thoroughly conversant with the habits of 
the insect, the method of propagation, and the treatment of the , 
trees employed. He is of opinion that " Kala chilla," a variety of 
Butea, yields more lac than " Sufed chilla." Both of these writ+ 
ties grow side by side in Rewah. Now there are a good many 
Butea trees here in Serohi, and an experiment is therefore worth 
trying to get lac from them. If the existing chilla does not give 
lac, the other kind of chilla may be introduced to good purpose. 1 
I n  Sawaie Madhopur of Jeypur State, gum is obtained by tap 
ping the Bzctea. Similarly other experiments for obtaining minor 
forest produce may be tried in the interest of the State. I n  short, 
this subject is worth careful consideration. 

Walar cultivation.-The jungle being valueless in the opinion 
of the people, a sort of forest-destroying cultivation is practised 
by them, notably by Gnssias, a nomad tribe. They clear out large ~ 
patches of forest land, and set fire to what they have recklessly 
cut down, without paying any regard to the useful trees, or the 
protective undergrowth. They use the ashes as a manure in their 
roughly prepared fields, in which they raise crops once, or twice, 
until the productive property of the soil is injured, tho s n h  
soil being either caked, or washed away, and the fields eventually 
turned into a mere scrub of weeds or bushes. The kind of cd- 
tivation above mentioned is called " Walar" in this locality, and 
requires gradual suppression, as i t  is neither profitable to the peo- 
ple nor the State. At any rate i t  requires every disconragement at 
Mount Abu, specially within some five miles of the sanitarium, 
where the Bhils are a little advanced in this respect, ss they do 
not burn good trees for this purpose. 
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The wood snpply of Abn ststion.--The fuel supply of Abu is 
chiefly by head-loads, mostly brought in by Bhils. The orders con- 
cerning this snpply are, that nothing but dry wood should be 
brought in, but I have heard from trustworthy sources, that a great 
deal of green wood, principally underwood, is generally mixed 
with the dry, through want of careful supervision. The dry wood 
is allowed to be brought in from any place where i t  can be had, 
and wood being scarce near Abu, the Bhils generally bring i t  from 
a distance of two or three miles. Most of the local Bhils live by 
the fuel supply and sundry service to the visitors and residents of 
the sanitarium. Fuel and charcoal for Government troops are 
brought from the Nadra forest lands, situated on the western margin 
of Abu, outside the sanitarium. The supply is managed by a 
contractor. He purchases wood from the State, gets a portion 
made into charcoal by giving out petty contracts, and the charcoal 
as well as the wood he brings to the station by the same means. 

REABONS FOR CONSERVANCY AT ABU. 
Abn Sanitarium-Abu is a place remarkable on account of the 

for the Bombay troops and the head-quarters of the Raj- 
pntana Agency, as well as for the Lawrence School and the famous 
Jain temples, situated in Delwara, a part of the station. There is 
a small lake in the station, conveniently sitnated. 

As far back as the year 1863, the population was only 1,200, 
but it has steadily increased since that time, and at present it is 
approximately estimated at 2,000 persons. The number of Euro- 
pean gentlemen visiting the sanitarinm has increased to about 6 0  
per annnm, and the number of native visitors, including ~ i l ~ r i m s ,  
to the renowned temples of the Jains, has increased during this 
period approximately from 1,500 to 8,000 per annum. The num- 
ber of bnngalows may be approximately put. down at  100, with a 
larger number of quarters for servants and various petty houses 
in the bazaar. There are barracks for some 200 European sol- 
diers. To meet the necessary demand for timber and firewood 
specially in a hill station, where constant repairs to buildings are 
necessary, and moreover a considerable quantity of fuel is required 
in the winter, the suppliers of wood have cut down trees indis- 
criminately during the last 30 or 40 years, wherever they could 
find them within a convenient distance. Consequently, the soil 
by heavy rains specially in steep places, has been considerably 
washed off, and the hard rock laid bare in many places. Thus the 
surrounding hills of Abn sanitarium have been almost denuded, 



and the fuel and fodder supply fallen short, not to speak of the 
change in climate. Notwithstanding frequent injuries, a few 
trees with fair growth of underwood still remain. I f  this vegeta- 
tion is for a certain period protected, even the steep and almost 
denuded rocks in the surrounding hi& will, in time,. recover. 
Besides these hills, the remote ridges and peaks of Abu hills are 
similarly steep and precipitous, consequently not suitable to ex- 
tensive agricultural operations. The rain water falling on these 
steep hills of about 75 degrees, rushes down with great velocity, 
carrying down all disintegrated rock which comes in its coum, 
flooding the ravines in the plain for a short time and then sub- 
siding. As the banks of water-courses and ~treamlets, as well aa 
the  ides of the more remote hills, are fairly covered with forest 
vegetation, which breaks the force of the rainfall, and makes 
the rocks firm by means of its roots, the destructive torrents 
are prevented. This check in the course of torrents, ia chiefly 
appreciated when we consider that the water being everywhere 
near the surface in the plains, and the soil being rich, as also 
there being a sufficient number of men in the State, there is every 
prospect for the extension of cultivation in the plains. As the 
country is now opened out by the railway, the increasing prosperity 
of the tenants will certainly provide them with necessary funds for 
extending agriculture. In short, to preserve the salubrions cli- 
mate of the station, and to reduce the present high rates for fuel, 
fodder, and timber supply to the place, as well as to assist in the 
regularity of rainfall and to minimise sudden floods in the plains, 
i t  seems most desirable that the conservancy of forests on the 
hills in general, and that of the denuded ridges and peaks of the 
sarlitorium in particular, should be brought under better manags 
ment. An adequate area of forest outside the station, and con- 
veniently situated for the purpose of supplying fuel and timber 
to the place, may be. selected and placed under special treatment 
for the continuity of its produce. Besides this, the area extend- 
ing to 300 yards on both sides of the main roads coming to the 
sanitarium may be specially protected to prevent landslips, as 
well as to afford agreeable cool air to the travellers who come to 
visit the station in summer. 

PROPOSALS FOR THE BETTER CONSERVANCY AT ABU. 

Propoeal8.-For the sake of convenience I have divided the 
proposals into four parts, i.e., (a), those relative to the area within 
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the radius of 5 miles from the Abu church ; (b), those relative to 
the area extending to 300 yards on both sides of main roads to 
Abu sanitarium ; (c), those relative to an adequate area selected 
outside the Abu station with the view to supply fuel and timber ; 
(d), the area of the hills outside the above selected places. 

(a) .  Proposals relative to th area within the radius of 5 miles 
from the Church at Abu. 

Seleotion of Areas.-The fifth is perhaps the last mile where 
denudation has reached, but if operation to that distance be con- 
sidered unnecessary, the limit may be put down to the fourth mile. 
Within this area, there are ridges and peaks which can be conve- 
niently protected and brought under cultural operations. A11 such 
available ridges and peaks may be taken up where rights and pri- 
vileges either do not exist, or can be easily compensated for, with- 
out much inconvenience to rightrholders. Care may be taken 
that they are to some reasonable distance from habitable quarters. 
The plain portion of the plateau may be left out, as among other 
things, grazing lands for an adequate number of cattle to supply 
milk, &c., to the residents, is a necessity. 

Demsroatiolz-The selected areas may be demarcated by kucha 
masonry pillars, conical in shape,.6 feet in diameter at the base, 
and 4 feet in height. Such pillars cost in the Murree forests of 
the Punjab only 8 annas each, white-washing inclusive. The 
average distance between these pillars ought to be quarter of a 
mile. They should be placed in conspicuous places, so that they 
may be clearly seen at a distance. 

Fenoing.-It is expected that the boundary ,lines of these 
selected areas will generally run along steep places, but in cases 
where cattle trespass is probable, rubble masonry walls, 3 feet high 
and 2 feet thick will be necessary. The average cost of such walls 
in Ajmere has been Rs. 2-4 per 100 running feet. 

Sowings.-Sowings of indigenous trees may be extensively 
tried early in the rains. The seeds should be sown by dibbling 
them in contour lines in favourable places where good soil exists. 
The operations should commence from top side, gradually extend- 
ing down to the base of the demarcated area. Seeds of foreign 
species should not be sown unless their cultivation and chances of 
success are well studied in a nursery. 

Plsntin&-Planting is expensive, but to a limited extent at- 
tempts should be made to raise plants in nurseries near culturable 
areas for this purpose. The planting should generally be effected 
along the ridges, where the rush of water is not so severe as to 
wash them away. 



Felling-The hills under consideration are so much denuded, 
that fellings of any sort are as yet unadvisable. On the contrary, 
i t  may be recommended that even the removal of rank vegetation 
should not be allowed, as snch vegetation binds the soil and pre- 
pares necessary humus for the rapid growth of seedlings. 

Prohibitions.-The demarcated area should, as far as practi* 
able, be closed against grazing till the new growth can admit of it 
with impunity. The prohibitory acts, which may be enforced are 
given here :- 

(a ) .  Breaking up waste land for cultivation without permission. 
(b) .  Setting fire to grass, trees, or brushwood, or lighting or 

carrying fire in such a manner as to endanger the safety of the 
demarcated areas. 

(c). Lopping, cutting, breaking or otherwise injuring treaa or 
bushes or bamboos. 

(d). Collecting any forest produce, snch as gum, resin, honey, 
wax, h., withont permission. 

(e) .  .Digging or quarrying stones, kankar or limestones with- 
out permission. 
Cf). Cutting or grubbing grass, removing dry wood withont 

permission. 
@). Grazing cattle without permission. 
Gradual cultivation recommended.-lt may be noted that 

extensive cultural operations are not recommended at  once, but 
should be introduced gradually when necessary funds are available. 
The areas may be demarcated, even when the cultural operations 
cannot be undertaken for some time to come, and the proposed 
prohibitions enforced. The areas thus protected will become nab- 
rally regenerated, and in a few years the appearance of these hills 
will be remarkably improved. 

( 6 ) .  Proposals relative to th area extending to 300 yards on both 
&!es  of main roads to A h .  

Demarcation and FenainB.-Demarcation and fencing of this 
ares are out of the question. The forest growth of this area can 
be protected by the same process as the road side trees in the 
plains. 

Cultural operations.-Cultural operations are not necessary 
beyond casual pruning, as self reproduction as well as regeneration 
will be sufficient. 

Prohibitions.-The following prohibitions may be enforced :- 
1. Walar cultivation. 
2. Lopping, cutting, breaking, or otherwise injuring trees, 

bushes, and bamboos. 
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3. Browsing by camels, goats, &c. 
4. Digging or quarrying stones, &c. 

(c) .  Propoaala relative to an area selected to mpply fuel and 
timber. 

Selection of Area-This area shonld be as near the station as 
possible, so that its produce may be brought to the sanitarium 
with facility. If possible it should be free of rights, specially those 
of p i n g ,  or else the rights should be compensated for or regu- 
lated within reasonable limits. The extent of this area, of course, 
should be according to the requirements of the station. If one 
compact area is not securable two or three pieces might be ar- 
ranged for. 

Demarcation.-Thie area may be demarcated as noted above. 
Fencing.-If necessary, the places where inroads of cattle are 

apprehended, may be fenced by kucha masonry walls, which are, 
though costly, but indispensable to secure the good-will of the ad- 
joining cattle owners. 

Natural reproduction to  be encouraged.-Sowing and plant- 
ing shonld be undertaken when absolutely necessary, and when the 
funds for the purpose have been provided. I t  is recommended that 
natural reproduction should chiefly be encouraged by means of 
selection fellings. This simple system consists in felling mature 
trees at convenient places. Care shonld be taken that the trees 
growing along water-courses, roads and water-sheds, are not felled, 
nor those where they are few here and there in open places, or 
where they are required for the purpose of shedding seed. The 
trees growing densely should be thinned out without much ex- 
posing the soil. Those proposed for felling may be marked with 
lime to enable the coolies to find them out. Clare is also necessary 
that the crowns of the remaining trees are, as far as possible, 
either in contact with each other, or adjacent, so that the hot rays 
of the sun do not dry up the soil, for the seeds have more chance 
of germination and growth in moist and friable soil than in one 
exposed, or where the surface soil gets not only parched by the 
heat, but is washed away by the rains. Further care is necessary 
that deformed, twisted, sickly, or stunted trees are principally ie- 
moved, except where their presence is absolntely essential. 

Prohibitions.-The prohibitions mentioned above under (b) may 
be conveniently introduced. 

(d ) .  Propoeala fm tlie area of the Rille outaide the above eelected 
places. 

Demarcation and Fenoing.-The demarcation and fencing of 
4 a 



this area is entirely out of the question, because the population is 
scanty, and the distant bill0 ef Abn principally mder forest p w t h .  

Gal- operations.-bltnral operatiom are w t  necssssty, as 
the demand of forest produce, except at Abn station, does not 
exist. 

IFeIlin@-Green and good trees should not be allowed to be 
felled for sale at Abu, except when they are specially required for 
timber. Dead, deformed, or densely growing trees of good girth, 
not standing along water-oonrses, roads, or wafemheds, may be 
sold and felled if required. Dry fallen wood may be oonveyed to 
the Rtation either free of charge, or on payment of mme prescribed 
fees, as may be decided by the Raj. The privileges or rights of 
the people shoold of oouree be respected, but if any dnme can be 
devised to make them understand that the removal of trees from the 
banks of water-courses, sides of roads, or water-sheds, are iajurions 
to forest conservancy, this would be highly commendable. 

Prohibitions-The only prohibitions required at preeent are, 
that " walar cultivation" be discouraged as far as possible in 
these hills. Browsing by goats, &c., requires regulation. T k  
animals should only be allowed where their prohibition seriously 
affects the rights or privileges, and a suitable fee may be imposed 
on goats, h., which aFe kept there for trade, so that this precti- 
may be confined to the plains alone. 
Demarcated areas may be named "Fowst Reser~se."-If ad- 

visable, 'the demarcated areas may be termed " Forest Rseerves, " 
and numbered coneecutively, as we11 as distinguished by some local 
names. 

Permanent Numew.-For the purpose of raising delicate seed- 
lings, as well as studying the growth of foreign species, i t  is neoea- 
sary that a small permanent nursery, of about an acre or two in 
area, may be prepared in a convenient place where watering can be 
arranged without much expense. Perhaps a site near Ddwara or 
Abu lake will be found suitable. 

Fire-probation.-Among tbe chief enemies of f o m t  comer- 
vancy, forest fires oocupy a prominent place. They deettoy in a 
short time what e5cient protection and repeated cultural opera- 
tions have produced in several years. Elaborate proposals for 
keeping out fire are nncalled for at  present. However, the demar- 
cated areas may be divided into blocks by fire lines, which should 
be kept clear of grass, &c., when it is dry. I n  other plaoes of the 
kills conflagration should be discouraged as much as possible. 

Prohibition&-For the better protection of demarcated forests, 
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it is essexitial ta frame and put i n h  practice some prohibitions 
of acts likely to damage them. They are summarieed in a pre- 
vious page ; but it is ss  well to explain the reasons here as follows :- 

(a). This section is necessary to check walar cultivation, which 
is destructive of faresta, as well as to prevent people from dispos- 
ing of valuable forest produce under the pretence of clearing forest 
land for cultivation. Moreover, when there is ample room for cul- 
tivation ootside the forest, it is quite superfluous to encroach upon 
the forest area set aside for well considered purposes. 

(b). As grass and dry wood are not removed, the chance of fire 
breaking out becomes all the greater, hence urgent necessity for 
the prohibition. 

(c). The simple reason for prohibiting the practice of lopping, 
&c., is that the standing growth is seriously injured thereby, and 
future regenemtion rendered valueless. 

(4. The prohibition against the indiscriminate collection of 
gum, &c., is evidently necessary, as it is generally observed that 
the persons gathering snah articles do not, in the least, mind what 
great injury they invariably inflict upon the body of some of the 
valuable tree& 

(e). With regard to quarrying of stones, dm., i t  may be abserv- 
ed that people, by thair indiscriminate operations in some places, 
undermine the base of valuable trees, in other cases, cause land- 
slipe that result in obetrncting the water-courses, damaging the 
roads and destroying surfaces previously covered with good vege- 
tation. Hence i t  becomes neceesary to prescribe particular spots 
fer quarrying, after w e f n l  aonsideration of the various circum- 
stancee. 
0. The carelese cutting of grass takea away with it many 

hopeful seedlings, while the survivors remain exposed to the incle- 
mency of weather. Moreover, by this practice, material of nsefnl 
manure, are lost sometimes in places where their service is abso- 
lutely neaesspry for the rapid regeneration of denuded areas. The 
dry wood is similarly nsefnl for enriching the soil. 

(g). With respect to grazing, it may be pointed out that 
browsing animals, uiz., camel, goats, and sheep do greet damage 
to the plmta by eating off all their delicate parb and materially 
effeoting their growth, while animals that simply graze are so far 
injariow, that they disturb the soil, and thereby damage the young 
growth. Hence browsing requires to be strictly prohibited, while- 
grazing cannot be allowed without well considering the tr& in 
which i t  is likely to do the least injury. 



Rooednre  of preventing forest oITencea.-With regard to the 
above l~rohibitions, as well as those that have been elsewhere men- 
tioned, the procedure to be adopted for carrying them out may  be 
conveniently left for the consideration of the local officials. B u t  
one point in connection with the subject is worth noting down, &., 
that, as far as possible, preventive measures are to be invariably 
preferred to direct punishments, &c. 

EstablishmenL-The demarcated hills surrounding the sanita- 
rium, and the area selected for the supply of forest produce to the 
station, require special establishment for carrying out various works 
and protecting the forest growth, while the protection of the area, 
extending to 300 yards on both sides of the main roads, can be 
conveniently left to the officials in charge of such roads. The for- 
ests in the hills outside the above noted places can be managed by 
the local revenue officials of the State, subject to the professional 
advice of the forest official in charge of demarcated areas. This 
official should be a qualified forester, otherwise efficient treatment 
of the forests cannot be expected. If available, one of the State 
officials, or a student of Serohi School, should be trained in the 
Forest School of Dehra Dlin, or the services of a trained man may 
be secured. The strength of forest establishment will, of course, 
depend upon the areas selected and efficiency of protection required. 

Revenue and Expenditure.-To defray the necessary expenses 
of reboisement, as well as maintenance of forest establishment, it 
is necessary that adequate funds ~hould be provided. I n  Murree a 
sanitarium of the Punjab, such funds are set aside out of the in- 
come derived from forest produce oonsumed a t  the place. Permits 
are issued by the Municipality or Forest Department for dry wood 
and grass removed from lands under their respective jurisdictions. 
Available standing trees are either sold by public auction, or on 
application of traders at prescribed rates. Annual contracts are 
given for the snpply of forest prodnce to the Government troops. 
A dep8t for the snpply of charcoal to the residents a t  fixed rates 
is maintained by Forest Department. As a rule, the site, method, 
and time for cutting or removing forest produce are prescribed 
in the permits, &c. If similar procedure be gradually introduced 
a t  Abu, the necessary provision will, in time, be obtained, but to 
initiate the conservancy arrangements, i t  is necessary that the State 
may provide some money before the Department can be self-sup 
porting. 

JEYPORE, 
5th October, 1886. SADHU SINGE. 
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(Continued from page 458). 

SECOND DAY'S PROOEEDINQS--(W~C~~E~~). 

Prof. J. L. Bndd, of t he  Iowa Board of Forestry, read the fol- 
lowing interesting paper :- 

Possibk modz$aation of our prail-ie climate. 
Mr. President :-I think i t  waa not wise to  promise a brief paper on 

this disputed subject, as I believe-in common with most of our early 
prairie settle-that an appreciable change of climate has been wrought 
by the occupation and cultivation of the prairies by civilieed man, and 
that  an extended system of forestry planting in great blocks, such as is  
common in all parts of continental Europe, might change our present 
climate for the better in a brief period. 

On the other hand our American physicists seem to unite in accepting 
the sweeping assertion of Prof. Eliae Loomis, and others, that the mean 
temperature and rainfall for given periods does not vary sensibly from 
century to centnry, and that there is no evidence whatever that the 
earth's climate hai changed materially in 2,000 years. 

While I do not feel like combating this general proposition from 
the  standpoint of @odic averages of tmperatws and rainfall, I am 
anriona to impress the fact that succeesful orcharding, small-fruit growihg, 
and crop production in field and garden, depend more on extremes of 
rainfall, temperature and atmospheric humidiry than on monthly, annual 
or longer periodic means. 

Especially is this true of great area of prairie or  steppe, far removed 
from the breadth of the ocean, such as our great western plaina, and the 
still greater steppes of Europe and Central Asia. 

In continental Europe the methodic and general forestry system is 
founded and sustained on the generally accepted belief that a judiciow 
distribution of large forest areas will modify diurnal variations of temper- 
ature and moisture of air during the growing eerreon, and possibly will 
bring about a more equal distribution of rainfall if i t  does not actnally 
increase it. 

The general plan of the meteorological observations in Europe will 
give, and has given during the past centnry, much precise information on 
this vitally important subject. 

The learned Secretary of the London Meteorological Society gave us 
in 1882 the following guiding principles, observed a t  the meteorological 
stations of continental Europe. 
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(1). Ordinary meteorological tables of periodic merar are not eaf5aieat. 
ly detailed to throw light on the influence ol the weather on agricultnnl 
or horticultural crops. 

(2). To be truly valuable, the observations must be frequent and r- 
curate, and give daily and monthly mtrrmce as well aa mow. 

(3). For agricultura1 pnrposea, the heat should be obaerved in the 
open sunshine, as field crops can have no protection from direct sun h@ 
or the heat of the lower be& of sir on expoeed ads .  

(4). The temperature and humidity of air during the heated p~rtionr 
of each day, in the growing season, md their extremes, should be mood- 
ed. 

(5). We need more perfect heat measarm than we naw have. That 
the sun reached a certain temperature at a certain hanr gives no correct 
idea of the sum total of heat during the day. 

(6). We need more perfect obeervationa on relative evaporation under 
the varied conditions aa to exposure, colonr of eoil, protection from 
sweep, &c. The evaporation from a tiin dish on a graas plot give6 no 
correct idea from the evaporation from'expoeed dark colonred soils. 
Had we been favoured with such acmr.te observatione on enr daily, 

monthly and annnal extreme6 of temperature, humidity of air and rainfall 
a t  varied points over our prairies for the past 40 yeare, we would now be 
able to give scientifio reesons why spring whmt i~ now a precarious amp 
on virgin sods, why mate, smuts aud blights are more general than in 
the early days, and why orchard trees, shrubs, &c,, that succeeded per- 
feobly 30 years ago, now utterly fail to endure our summeni or wintars. 

As our relatively new country cannot give thii wnrate information we 
can only talk of probabls cauaes for known effects. 

(1). We have reason to believe that our winde from the south-west, 
weat and north-west u e  hotter and drier in summer thsn 40 or even 
20 years ago, and that our winds from the Gulf of Mexico have not 
materially changed 88 to heat or contained moisture, If well founded 
this would WCOUQ~ for rarrny of our cumulative troubles in crop prodno- 
tion. Prof. Tyndall hee remarked that a change in the extremes of hert, 
cold, moieture and aridity of ait, ofjiw par eat. may change ar matexidly 
a5eot the field crops of e whole coantry. In Europe, A& and in our 
Americm States at the eaet and south, the destruction of the native 
covering of timber has wrought the changea which the statement of 
T y n d d  predicted. 
Is the prairie region we have as much timber to-dry-perhaps more-- 

than we possessed when the first settlers put up their cabins on the bor- 
dere of the islsnd grove8 aad the stream timber borbrs of Indian end 
Illinois. Yet i t  muat be said that the prairie groves, and the timber of 
the stream bottoms and adjacent blufftj, then prwnted red for#try 



cmdition.~, which d o w  can modify climateto any aotioesble extent. Nma, 
our larger timber arean am broken by olearinge into little p b b u s  and our 
pknted timber is m little patches and thin belts for arresting wind sweep. 
I n  the way of arresting too rapid evaporation such timber planting is 
osefnl, but i t  canwt take place, in climatic modifiastion of the scatbrea 
rreae of real foreeta known to the early settlers. 3 u t  the muh arose of 
tbe onmnlative iacwgss of heat and aridity. of our westerly winds in atmi- 
mer, is given with special a l e a m s  by our lamented Arthur Bryant on 
the firsf p a g e d  his valuable work on Forestry. In  this brief paper we 
cannot repeat the whole etory, nor ie i t  needed in this body of clear 
thinkera and close observers. Forty to 50 years ago the whole priririe 
region, west of Lake Michigan, wae literally a wa of grass, interspersed 
with idand timber belts and groves, clogged drainage centres, and wet 
bottom lands without visible outlet. Even in the famomly dry snmmsr 
of 1854 the flats, drainage centre6 and sloughs of Illinois, in Dekdb 
county-which are now dry and firm-would d e  a tarn ia Angwt, 
while the grass could be tied over your hat when sitting on s horse. 

Tbe whole ooantry was then in condition to bold the never-fuig 
Jane  freshets, and aa Bryant dates, the rank vegetation of forest, barren 
timber laads, and open prairie to& the place of the foredry covering 
of the seetern and middle Statea to a memorable extent. Even then the 
rainhll waa variable, raaging for inataaoe from 744 inches in 1851 to 
2%+ inchee m 1854, yet it waa proverbial that the dry eeasons then gave 
the beet crops and the fattest hogs and ateera. The driest and botteut 
winds from the eonth-west were then never known to fire " oorn, to burn 
the leavw of treee or plonte, or to prevent the deposit of oopione dews a t  
night. Fort: yearn sgo Robert Rnsaell said that continued weeterly 
wind could never fail to bring drought to the prairie region, yet the conti- 
nued weeterly winds of 1854 and 1855 did not come to ns as now robbed 
of moirtnre, and as dry and hot as the air from the Sahara Desert. 

The grassy plains and clogged slonghs and streams gave off d k r r c  

to thepouuing brcas. At  thin time the whole west presents a difFerent 
upt. Bince Bryant wrote in 1870, the evils of which he complained 
have become more prononnced. Literally a great expanse of county- 
large enough to make several kingdoms of Enrope-in the w e d  md 
north-went--hare been mince turned with the plongh, with the acoompmy- 
ing drainage of slonghs, ponds and streams, Onr winds from all wester- 
1y pointa now literally paas over a dry heated soil in a dry period, which 
drinks np with hungry avidity the moisture of the air. 

For the benefit of those who may doubt that the omupation by m m  of 
a prairie conntry, with the consequent exposure of an allnvid drift mil 
by cultnre, paeturage, cities, villages, road#, railway beds, drainage, open- 
ing of clogged and boggy drainage centree, and creek channels, &c., will 
increase the heat and aridity of the breeze paseing over it, r e  might 
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give many pagea of proof from the chequered history of the great emstem 
plain of Europe and Asia. In the light of this experienoe we might 
reaeonably expect a more radical and positive change of climate than we 
now complain of. 

(2). The tendency to long continued westerly winds dnring our dry 
periods has seemed to increase during the past 40 years. 

After careful coneideration this seems quite as probable aa the in- 
crease of heat and aridity of our summer air. 

It may be said that we sre on the plain a t  the foot of a monnhin 
range. West of the Missouri river we mcend sn inclined plane to 
Denver, where we reach an altitude nearly one mile above the bed of 
the Miasonri or the Mississippi. 

Just west of Denver we reach the apex of elevation on the summit of 
the Rockies. The natural movement of cool air from the mountains 
down the elevated plane to our relatively warm valley, waa a muked 
peanliarity of oar climate when the buffalo and Indian roamed over our 
prairies. 

That this natural tendency would be increwed by any marked increaee 
of heat and aridity of our snmmer air in the Mississippi Valley, cb too 

for words. I n  connection, i t  should be kept in mind that the 
inflow of air from the elevated plateau and mountains west of us is really 
only a continuation of the natural current that flows inland from the 
Pacifio ocean to the summit of the Rockies dnring the heated term. 
When the cdons, gorgea and slopes of the mountains east of the sum- 
mit were covered with a dense growth of conifers, that held the snows 
well throngh snmmer, the Pacific moisture was mainly precipitated on 
the range and it8 foot-hille. But more recently the heating of the rocks, 
consequent upon the removal, in large part, of the timber covering by 
fire and axe, permits a greater per cent. of the Pacific moisture to paes 
throngh the gaps md  over the dry plains of Colorado to the eantwud. 
Plainly this moisture might pass eastward to the Alleghanies if i t  failed 
to meet cooler northerly currents, as i t  often does in the valley of the 
Miisouri and south of the great lakes. 

From this source, beyond reasonable doobt, has come the blessed 
showers which gave 11 inches of rainfall to the west slope of Iowa last 
June, while east of the divide we had, dnring the same period, but two 
inches, and that in light sprinkles. 

W e  can only add that our idea, that we have had almost continued 
westerly winds dnring the severely dry snmmers of 1886 and 1887, has 
been dieputed on the ground8 that we have had winds from all directions, 
often changing three or four timcs a day. Our close observere need not ba 
told that the variation of our surface winds, in connection with indicr- 
tions of rain, have always been followed by the steady inflow of air from 
.the dry west. 
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(3). While our average rainfall of summer for a period of ten years . 
may about equal that of the period from 1850 to 1860, i t  seems to be 
lees equ~lly distributed through the season of growth and the wet and 
dry seasons. 

On this point Mr. Bryant says :-" Extremes of wet and dry weather 
are more frequent, and the dews condensed in dry seasons are more 
scanty. Instead of abundant rains in May and June, dry weather a t  that  
season more common." 

A s  to causes, we can only look to  the ehanges wrought by man on tbe 
prairies and mountains west of us as already indicated. With the ap- 
proach of cold weather each year we have a change in prevailing winds 
and character of storm centre. The snow covered Rockies become storm 
breedere, from which will pass eastward our usual series of storms and 
blizzards. In  the early spring, if we have our neual supply of melted 
snow and heavy rninfalle, filling our botfom lauds of rivers and streams 
and making it difficult for fanners to get in their crops, the lower levels 
of our plain become kss heated, and we may have until July an alternating 
play of winds up and down our valley from the Qulf of Mexico to the 
polar ocean, bringing an excessive supply of the blessed rein, but facts 
too evident for successfnl refutstion lead us to believe that the tendeucy 
to &remed of drought will become still more manifest as the prairies be- 
come more generally occupied and cultivated, unless, aa Bryant says, the 
evils we have brought about be not mitigated or perhaps wholly removed 
by planting a due proportion of the country with forest treee. 

Thi8 brings us to the consideration of the qoestion; in the light of 
the experience of the old world, ae indicated by Qeo. P. b r s h  in hie' 
able work on Earth a~ modified by human nctiou," what conroe s h o ~ l d  
Congress have pursued in the disposition of public lands in the north- 
west. 

During a talk with Lewis Ellsworth and Dr. John A. Kennicott, in 
t he  old Prairie Farmer office in 1857, they unitedly expreseed the belief 
that  at least 30 per cent. of the whole prairie area then in the hands 
of Government rhouM be reserved for timber planting in great blocks, as 
practiced in Europe, and that a large share of the proceeds of sales of 
the remaining lands should be devoted to the systematic planting and 
after oare of the reserved tracts, I think i t  will be generally agreed that 
this methodic disposition of our prairie lands would have been immea- 
sureably better than frittering away the proceeds of the land in harbour 
improvement and abortive attempte to make mud creeks navigable. 

W e  pass over the final attempt of Congress to do something for the 
forestry interests, as the plan of securing a timber claim by tthe plant- 
ing of ten acres of timber could not materially modify our climate, hrrd 
each settler under this act faithfully carried art the contract. 

Even a t  this late date Congrew could 'do much by withdrawing from 
4 s 
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market large tracta on the western plains, and on the headwaters of our 
streams in the west and north-west, with a view to systematic timber 
planting and the preservation of that we now have in the Rockies, But 
that it will be done, we are not more certain than was Dr. Kennicott 
and Mr. Ellsworth in the early days of prairie settlement. I will only 
add that my faith in methodic forestry planting aa a complete or partid 
remedy for the climatic troubles we now experience, is much stronga 
than it was in 1881. During the snmmer of 1882, I was permitted to 
etudy critically the elabonte forestry system of the Russian Empire in 
Europe. Prior to the time of Peter the Great we have the most com- 
plete evidence that a very large part of the black soil region east of the 
Volga waa subject to periodic extremes of rainfall, followed by long conti- 
nued drought, during which the moisture-bearing winds from the west 
passed over the heated plains of Russia in Europe and Central Asia to 
the far off Altia range of mountains without precipitation, as  they now 
pas8 over Western Teure and Ploothern California. Now, the p la ted  
foreeta on theae steppes are 12,502 in number, which are under the 
general supervision of 762 educated Directors. 

The area of these individnal foreete ranges from 3,000 to 30,000 acm~. 
I n  company with forestry experts we psesed throngh many of thess 

island forests on the great plain, and found everywhere on attempt to 
preserve real forestry conditions by thickness of planting, the preeervotion 
of nnderbrnah in open parts, and the rigid exclusion of fires and stock. 
In all cues  we found the dense sylvan shades, and the carpeting of 
leaves and leaf mould which keep the earth cool and moist. 

Be to climatic effect, the Minister of Public Domain manred US th.t 
the meteorological records of past 150 years, and the reported crop yields 
on the steppes dotted with these forests, had shown a cnmulative in- 
crease of rainfall from summer showers, and a decided increase in the 
moisture of the air during the growing season. 

He wae also positive in the statement that the modifying infinence 
had extended into the eaatern eections, with the completion of the 
forests, where formerly the  land^ had been utterly worthless except for 
thin and scanty pseturage. 

In  the earlier history of this region the main rainfalls were in Jnne, 
but since the completion of the forestry system-now covering fnlly SO 
per cent. of the black soil area-the summer showers dnriog July a d  
August permit the successfnl culture of the sugar beet, potatoes, Indian 
corn and other crops reqoiring rainfall later than June. When qnestion- 
ed for the causes for the increased summer rainfall, the invariable reply of 
experts was, that i t  resulted from the unequal heating of th air over t h e  
plain, brought about by the large forest areas. 

On the north plain of Europe, including North France, Belgium, Hol- 
land, North Germany, Denmark, Prussia and Poland, we found a methodic 



system of forestry planting and preservation, and that all classes from 
peasant to prince united in the belief that 334 per cent. of the country 
must be kept in timber, yet we did not here find scientific men united 
in the belief that forestry planting directly increased rainfall. Bnt they 
did nnite in the belief that large areas of forest tend to a more eqoal 
distribution of the rainfall, and more equable conditions as to tempera- 
ture and humidity of the air. 

On the north plain of Europe foresta have existed in more or lesa 
perfect condition during hundreds of years, hence the Russian experience 
in the way of extended timber planting on bare pastorial steppes, like 
our plains west of the Xissonri to Denver, has more value for our 
guidance. 

As nearly as we can believe any proposition of science or any ee- 
tablished principle growing out of long experience, we may believe that 
the  Russian plan of great island groves over our western prairies will 
give as a more equal rainfall and more equable conditions as to summer 
humidity and temperature of air. 

With a despotic form of government we might hope to try the acheme 
in the near future, but left to the voice of the people the time of trial 
seems far off. Permit me to repeat the opening remark that i t  is up 
hill work to write in a satisfactory way on a subject on which I know so 
little, or on which so little is generally known a s  prairie climatology. 

I t  wonld have been far easier to talk of species and modes and methods 
of planting the bleeeed timber in which I belihe with a n  intensity border- 
ing on perfect faith, as our final saviour and preserver from climatic ills 
and evils which each year are becoming more apparent. 

" The influence of the Western Treeless Plains on the ~ t m o s -  
pheric conditions eastward of them," was the subject of a paper 
read by Dr. Dan Berry, of Currin, Ill., a t  the  opening of the  
evening session. I t  was a n  elaborate production, and proved the 
author thoroughly informed on the subject of air currents and the 
causes which influence their course. The fact that the once ver- 
dure-clad western plains were yearly reduced to ploughed ground, 
t h e  further fact that  the forests of the  west and south-west and of 
t h e  mountains were almost obliterated, explained to his mind the 
increased dryness from year to year of the air currents that sweep 
over the Mississippi valley. These currents are now dry  and arid 
instead of moisture-laden as formerly. Again, tiling throughout 
t h e  west rapidly carries off the  rainfall to the rivers, from whence 
it flows in freshets to the  sea, without, as formerly, remaining in 
the  ground to become a source of vapour and clouds. The planting 
of forests a t  regular intervals throughout the west is the only 
remedy. 



The paper was discnssed by Messrs. Fernow, Robertson, Allen, 
and others, and the author's views generally endorsed, Mr. A l h  
particularly urging the building of dams and fish ponds throngb 
oat the country as receptacles for the water that escapes through 
the tile. 

Mr. S. C. Robb, Kansas State Forest Commissioner, read a 
paper on ct  The Status of Artificial Forest Planting in Kansas. " 
He stated that in Kansas, in what was once called the Great 
American Desert," there were now many groves of flourishing 
trees from six to eight years of age. The planting of these was 
attributable principally to the " timber culture " law passed years 
ago by Congress. The timber planted in this way already a g p  

many thousands of acres. Again, in Kansas tree planting 
had been practised to such an extent that many of her t o w ~ u  
and citiea give the appearance of large forests. A law had been 
passed by the State under which a " State Forest Commkioner " 
had been appointed, and experimental forest stations established. 
From all this the most flattering results were being yearly real- 
ized. 

The paper was discnssed at  length by various members. The 
author having in the course of his paper incidentally mentioned 
the prevalent belief that the American Forestry Congress was o p  
posed to the timber culture law, Mr. Fernow emphatically denied 
the correctness of that impression. The Congress, he said, at all 
its sessions had invariably refused to take any action whatever on 
the subjectei ther  to commend or criticise the Timber Cdtnm 
Act. 

" Tree Planting on Prairies " was a paper read by Eon. David 
A. Brown, of Bates, Ill. It cited instances where black walnut 
and other trees had been planted on Illinois prairies with great 
success. He favoured the planting bi Illinois farmers of double 
rows of trees around the limits of their farms. 

T. J. Burrill, of the Champaign (Ill.) Industrial University, 
spoke ten minutes on experimental forestry as practised at the 
University. In  1871, the planting of forest trees was began at 
the University. Twenty-five varieties were planted. Most of 
are now in a thrifty condition, although the land on which they 
were planted was prairie that had been under cultivation for 30 
years. Many of the faster-growing trees are now 40 feet in height 
and 2 feet in circumference. 

After brief discussion of Mr. Burrill's remarks, the Congrass 
adjourned temporarily. 
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BEETLE DESTRUCTIVE TO SAL COPPICE SHOOTS. 

I HAVE noted, as stated in some of my reports to Government, that 
t h e  succulent shoots of coppice d l  saplings were ringed by some 
insects, in the rains, because the marks left in October-November, 
showed that they were comparatively recent, and the dead upper 
portions showed that the leaves had reached maturity ; i t  was pro- 
bable also that the ringing was done by flying insects, m the tops 
of the shoots (within a foot or two of the top) were the parts 
usually affected. 

As the ringing of the bark, and the consequent destruction of the 
portions of the stem above it, render the coppice shoots liable to 
b e  crooked or to bifurcate, I desired, if possible, that the insect 
might be discovered. The insect which, from Mr. Thompson's 
report, I believe to be a species of Mmhamue ,  of the family 
I.ongico*nes (Capricorn beetles), order Coboptera (beetles) of 
Baron Cuvier.. The insect was found a t  work in the evening (so 
reports the Forester), and a specimen of the ringing was also sent. 
It is probable that the insects use the soft bark for their own food, 
but  the quantity used seems to me so large compared to the size 
of the insect, the bark removed from one stem being of greater 
weight than the insect itself, and nearly every coppiced stem is thus 
ringed, that it seems to me just possible, that this species of mo- 
nochamus prepares a larger ball of masticated succulent bark to 
deposit its eggs in, as is done somewhat similarly in the case of the 
common dung beetle, as it is hardly probable that this beetle com- 
menced its attacks in the pupa state in the unhealthy tree, and 
finishes them when in the complete state by damaging the health 
of  the tree. The horns are not long enough for Cerarnbyx vatica 
(Plate VIII., figures 13 and 14, larvso 15  and 16) or d l  beetle of 
the same family, the larvsa of which are found in dead or decaying 
eil. 

. E. WOOD, Cnptain, 

IN anticipation of the specimens being precisely determined, we 
may notice that the insect sent by Captain Wood, and described 
above, has the same habits as the American '' Hickory twig girder " 
(Oncideree cinyulatus), which also belongs to the cerambycids. 

In  the case of the Hickory twig girder, the mother beetle depo- 
sits her eggs in notches, which she cuts in the bark of hickory 

Plate VIII., figurea 1 end 2, but rather longer I think. 
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branches, and then proceeds to gnaw a groove around the branch 
just bolow where the eggs are deposited ; so that the terminal por- 
tion of the branch dies, and the larvse, on emerging from the eggs, 
feed on the dead wood. 

It is well known that all cerambycid beetles prefer to lay tbeir 
eggs in trees which are in an unhealthy condition, and also that 
trees killed by the artificial girding of their stems are peculiarly 
subject to attack : the most probable explanation being that the 
copious flow of sap in a healthy tree is prejudicial to the life of the 
boring grub. We see, therefore, that the girder beetle only repro- 
duces on a small scale the conditions which, when they occur acci- 
dentally, are peculiarly well suited to the development of its l a m .  

As the eggs are deposited beyond the groove, the most effectual 
preventive measure is obviously to collect and burn a11 the withered 
portions, so as to destroy the grubs. I n  the case of the American 
species, i t  has been found that the groove generally weakens the 
branch to such an extent as to cause it to break off and fall to the 
ground with the first wind, hence the systematic burning of all 
wind-fallen branches is sufficient to check the evil. It w-ould 
seem worth while therefore to ascertain whether the groove made 
by the Indian species has the same effect, and on this to a certain 
extent would depend the practicability of preventing similar d a m  
age in future years. 

DEHRA DUN, E. C. COTES. 
13th October, 1888. 

INACCURATE ACCOUNT O F  INDIAN WOODS. 

I HAVE just come across an extract from the 'Indian Engineer ' 
republished by the ' Madras Mail, ' and cannot help writing to 
draw your attention to it. Surely the time has now come, with 
the publication of Floras and Manuals and Dictionaries of In- 
dian Economic Products, for something better than this, which 
reads like a return to the days of Balfour's 'Timber Trees' and 
similar publications which, though they undoubtedly were in their 
day, of the greatest value and help, are now considerably behind 
the age. Surely better than this might have been expected from 
a writer so well-known for his most useful Timber Tables, and so 
eminent an Engineer, as the late Mr. Kunhya ball, Rai Bahadur, 
and one cannot help thinking that the paper published under his 
name must have been written years ago, but never published, and 
lhat he himself would not have approved of its publication. A 
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f ew  glances a t  Brandis' ' Forest Flora ' wonld have saved the paper 
from many inaccuracies. What can be more absurd than to speak 
o f  " the bamboo ( B a d u s a  arudinacea) " as if there were but 
a n e  bamboo in India, and as if, if the chief one were intended, the 
universally found Dendrocalamus etrictus wonld not have been 
chosen in preference as a type. Again, Dio~pyoe  Ebenastpr (an 
old species of Roxburgh's now merged in D. Ebenum) is not the 
Indian ebony, so much as the more common D. Melano.ylon. D. 
Ebenum only occurs in the south of the Madras Presidency, and 
even there is by no means common, and by no means in general 
use for cart axles. Again, the ' shisham ' of the Punjab, which 
is used for furniture in that Province, is not Dalbergin lutifolia 
(which is the blackwood), but D. Sis~oo, and so on, as any Forest 
officer will at once see, but the extract reads more like a school boy's 
essay than a description intended to be useful to Engineers. And 
the  woods mentioned are not all really timber woods, for who 
among us has heard of the use of ebony or tamarind in engineer- 
ing  ? Trusting you will excuse my drawing your attention to this 
slipshod way of treating an important subject. 

M. K. M. B. 

THE STATUS O F  FOREST RANGERS. 

WITK reference to the notification of the Government of N.-W. Pro- 
vinces and Oudh of 19th March, 1887, directing that Forest Rangers 
hold the same status as the Inspectors of Police do, the question arises 
whether Forest Rangers are allowed seats in the Durbar, when it takes 
place within their jurisdiction, in the same way as Inspectors of Police, 
i t  is presumed, are allowed. 

DO the District Forest Officere in Berar get seats in the local Durbar 
when it takes place in their jurisdiction ? Information on these points, 
through the ' l  Indian Forester,'' will much oblige. 

I n  reply to the above enquiry, it is noted that the Government 
of the N.-W. Provinces has ruled that Forest Rangers, 1st grade, 
rank next to Inspectors of Police, 1st grade, and above Inspectors, 
2nd grade, and that Forest Rangers, 2nd grade, rank above Inspec- 
tors, 3rd grade, and so on. 

A11 Forest Rangers are clearly entitled to a seat in Durbar. 
The following copy of Circular, No. 19F., dated Simla, the 26th 

Jnly, 1888, of the Government of India, Revenue and Agricnl- 
tnral Department (Forests), gives the opinions of the Government 
of India on this subject :- 



After consitlerntion of the replies to the Circular of it11 May, 1887, 
the Qovernment of India is of opinion that it will be desirable to l a r e  
it to Local Uovernmente and Administrations to paes such orders .e they 
may deem expedient in regard to the question of local precedence be- 
tween Forest Rangers and other classes of pnblic officials. At  the mme 
time, the Government of India is disposed to mncnr in the view of the 
matter taken by the Government of the Pnnjab, mi., that Rangers &odd 
be conceded the privilege of r chair when visiting Enropean offioem, md 
that, if of a certain standing, they should be entitled to admieaion to 
Provincial Dnrbars held in the District or Revenue Division in w h i  
they are employed. 

It is clear, therefore, that the Government of Rerar can pass such 
orders regulating the position of Rangers as it considers advisable, 
.and that Government wonld doubtless not wish its Rangers to have 
a lower status than those of other provinces.-[ED.] 

DENDROMETERS. 
IN the July number of the " Forester " a question is raised with 
regard to the accuracy of Weisse's dendrometer, and the advant 
ages of Faustmann's instrument are stated. 

I formerly nsed a Faustmann and now use a Weisse, which I 
prefer to the former for the following reasons :- 

let. I t  is made of brass and white metal, and is not therefore 
so liable to injury from heat and moieture. I t  could be nsed in tbe 
rains in Burma, when an instrument of wood and paper could not 
be used. 

2nd. The plummet is heavier than that of Faustmann's instru- 
ment, which is of great advantage, especially when a strong wind 
is blowing. 
W. There are nineteen teeth to the inch, and the instrument 

is therefore on a larger scale than that of Faustmann. 
Both instruments are the same in principle, and there should be 

no difference as regards accuracy, if both are tested nnder most 
favourable conditions ; but nnder unfavonrable conditions (high 
wind), I am of opinion that Weisse's dendrometer would give bet- 
ter results. 

Weisse's instrument is less portable, measuring in its case 9" x 
2)* x I*", and is more expensive. 

I n  my instrument the alternate teeth are marked 1, 2,3, 4, &c. 
For measurement in feet, it would be more convenient if the alter- 
nate teeth were marked 2, 4,6, 8, &., and if any Forest officer 
should order a dendrometer, I wonld advise him to have it marked 
in this way. P. J. C. 
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FORESTRY I N  A NATIVE STATE. 

IT is heard from a trustworthy source that His Highness the Rajah 
of Nabha in the Punjab, has appointad three men on Rs. 20 each a 
month, and has posted them to each of his three nizamats. These 
men are placed in charge of nurseries, which are started at conv* 
nient places. Their work is supervised by one Superintendent, 
posted at headquarters of the State. The pay of the Superinten- 
dent is Rs. 60 a month. I t  is contemplated by His Highness that 
all the village boundaries of his 600 villages shonld be planted 
with trees, so that the boundary disputes shonld not arise by the 
zemindars. 

If this policy of utilizing the service of trees on boundary lines 
be coneidered and discussed in the pages of the " Indian Forester," 
I think forestry can add one more advantage to itself. If the move 
of His Highness is in the right direction, surely this subject can 
be brought to the notice of District authorities, and some means of 
introducing this system in British India may be devised. 

S. 5. 

OWING chiefly to the enterprise of several traders, the fiftieth 
year of Queen Victoria's reign is likely to be well impressed on 
our memories, the word Jubilee having been attached to goods of 
the  most opposite descriptions. Mr. Asshton Smith is determined 
that the event shall be recorded in a very prominent way. H e  has 
caused to be planted on the side of a mountain in Wales, Moel 
Rhimen by name, a plantation of nearly seven thousand trees, 
which will be so arranged as to represent the words ' Jubilee, 1887.' 
The letters each measure two hundred yards long, by twenty-five 
feet wide ; and two hundred men, it is aaid, have found constant 
employment in planting the trees since Jubilee day, when the work 
was commenced.-Chambers' Journal. 



FORESTRY IN MADRAS.. ~ 
FORESTRY in Madras is still to a large extent confined to selection 
and settlement of the State forests, aad 684 square miles have been 
added to the ares of the reserved forests during tbe year under 
review, raising the area to 2,312 square miles, whilst the area of 
reserved lands was 7,984 square miles at  the close of the year, the 

., , settlement having been effected over 1,000 square miles more. 
I t  is estimated that the area to be eventually reserved in the 

Southern Circle will amount to more than 10,000 sqnare miles, 
whilst about 6,000 square miles of forest land still await settle- 
ment in the Northern Circle, so that the final settlement of all 
forest lands in the Presidency will be a work of many years unless 
the special17 sanctioned forest settlement staff can be strength- 
ened. 

The cost of settlement per square mile is not given in the re- 
ports, but the Government of India have asked for an estimate to 
be made next year of this important item. 

The survey of the forests in Madras is an important matter, 
and while the Government of Madras wish for a special Forest 
Survey, the Government of India proposes to lend some of its 
regular Survey officers for the work. 

This survey is the more urgent, that working plans ba,d on 
area are probably necessary to ensure the improvement of the for- 
ests, and the continuity of their treatment and permanency of their 
yield. 

The average areas of forest divisions in the Southern Circle are 
580 square miles, and of range8 115 square miles, and 100 square 
miles in the Northern Circle. 

Progress Report of Forest Administration in the Madras Presidency for 
1886.87, by Colonel Campbell Walker, Conservator of Forests, Southern Circle, 
end Br .  A. W. Peet, 05g. Conservetor of Forenta, Northern Circle. with the 
ordere of the Government of M a d m  and obeervations of the Government of 
India. 



The question of strengthening the establishment is therefire 
urgent, as the forest area increases, but the financial aspect is 
not favouhble to any increase in oxpenditure. The Madras Gov- 
ernment is gradually acquiring a well trained executive staff, 
having had 19 students a t  the Dehra Dhn Forest Sohool in April 
1887, and the excellent manner in which they are selected appears 
from the fact that out of 15 prizea offered last year a t  the school, 
12 were obtained by Madras students. 

Considering the weakness of the Forest Staff, strictness on the 
part of Magistrates in support of its authority is called for, and 
this does not appear to be always afforded, aa Colonel Walker 
makes the following remarks :- 

"Great difficulty ie still experienced in protesting the Trichinopoly 
plmtatione (reserved foreets) from the inroads of eemi-wild cattle which 
deetroy the young trees. 

"The Conservator has been in frequent commnnication, verbal and oral, 
with the Collector and District Forest officer on the subject, and it is 
proposed to proeecote the owners and herdsmen under Section 21 (d) of 
the Foreet Act after giving them due Warnihg to adopt reaeonable pre- 
cautions to prevent trespass. There is etill a tendency on the part of 
the magistracy, eapecially in Malabar, to deal very leniently with forest 
offenders. Thie is a fault in the tight direction in the case of petty 
offences in ill-delned areas, but it is otherwise in the case of deliberate 
breachee of the law in reserved forests legally constituted and clearly 
demarcated by pillars and boundary lines." 

The following Table exhibits the progress made in fire con- 
servancy :- 

Circle. 

Northrm, .. . . 
Sonthern, .. . . 

Increase i n  1886-87,. . 

Area, in sq?tare ??file8 

Per -1-IL cent. Rs. Per cent. 



AB regards grazing, the Board of Revenue of Madm and the ~ 
Governor agree with Colonel Walker in the necessity for control- 
ling all grazing on the lower slopes of the steep hills in Coirnbatore, 
and note the fact that 15,000 head loads of grass were removed 
from the carefully reserved forest of Muchukota in Anantapur, 
which proves the great value of t h  forest to the neighboaring 
villages, situated as it  is in one of the most arid parts of the Pre- 
sidency. The Board also states that the ultimate object is to have 
all grazing in Government forests restricted, and subjected to a 1 
reasonable tax, with a view of protecting the formta and reducing I 

the number of undersized, underbred and d i d  animals now so 
common throughout India. 

The following remarks by the Board of Revenue regarding 
natural and artificial reproduction give a good summary of the 
results attained :- 

"Natural rtproduction.-The reporb se regards natural reproduction I 

are generally favorable. In the Northern Cirole the growth in the &n- 
dbr forests ie reported good, and it is so almost everywhere except in tha 
Anantapur foresta, where the Acting Conservator seems to think that , 
the cutting of the grass may be the cause of the seedlings (Hardwickia 
binata) dying down. If so, it would be best to close certain area0 dto- 
gether for a snfficient number of yeare to enable the seedling8 b grow 
to B sdcient  height not to need the oorering. In the Bouthem Circle 
the resulta seem to be almost uniformly favorable, md the results of 
reservation are proving very encouraging. The Conservator reporta that 
the following trees, Anogeisimc latijolia, Dalbergia latifolia and Ptaoecu- I 

pw marimpiurn reproduce themselvee plentifully by seedlings. The 
natural growth of the valuable timber Pterocarpus santalinum in Chin- 
gleput is again reported to be good. 

" drtrjScia2 rqproduction.-The arere under regular plantatione in the 
two Oirolee were 88 follows :- 

Cost of addition 
and mrintsnama 

Acnrs. Ba 
Northern Circle, . . . . 6,423) 9,191 
Southern ,, .. .. 11,786 29,275 

" The a r m  pmatically do not differ from those given in la& yeu's 
report. 
" The areas under cultural operalions were :- 



In the Northern Circle the oyclone of the antnmn of 1886 did consi- 
derable damage in Yellore, killing almost half a lakh of cssnarina plantu 
and some valuable iron wood seedlings. The mahogany plants also 
enffered. Palmyra needs were planted in Cnddapah. A considerable 
number of blue gums were planted on the Nilgiris, and the growth was 
good. Over 7,000 mahogany planta were put out in Hnllar reserve, and 
are reported to be doing well. 

The caanarina plantations in Nellore are estimated to have cost RR 
1,70,000 up to date, and to have given an approximate return of Re. 
51,746. The return in the pear wes Rs. 18,455. The plantations on 
the Nilgiris show a snrplns up to date of receipts over expenditure of 
Rs. 18,078. 

"In the Sonthern Circle the management of the plantations showed 
grater  economy to have been practised than in the previous pear. In 
Nilambdr 123,787 teak, with 6,472 mahogany eeedlings, were planted 
oat daring the year ; 75,000 palmyra seeds were planted in Tinnevellp, 
and 23 acres were sown with Acacia planiJrons. Insecta are reported to 
have done much damage to the mahogany plants and the Ficus clastica 
on the West Coast. The work on the whole waa succesefnl." 

The attempt to create forest areas containing mahogany stand- 
ards over teak coppice is a most interesting experiment, and so are 
the cultural operations with sandal wood, and successful introduc- 
tion of the giant Burman bamboo, Ba&a Brandieib. 
Rs. 51,719 were spent on roads and buildings during the year, 

or Rs. 26,592 less than the revised budget grant, the Divisional 
Forest officers having too much other work to do to complete all 
the works estimated for ; in fact i t  is evident that the settlement 
and demarcation of the forest area is a t  present the most urgent 
work in hand. 
As we remarked last month in our notes on Forestry in Bombay, 

it ia impossible to arrive at any clear idea of the yield of the forests, 
unless the statements are given in similar nnits for different Circles, 
and cubic feet for timber and fuel, and rupee8 for minor produce 
and grazing are the units generally adopted throughout India. 

Northern Circle, . . . . 
Southern ,, .. .. 

1886-87. 

Acres. 

8784 
2,9728 

188656. 

Aeres. 

7614 
2,536 

Coat of addi- 
ti,, 

RE. 

1,662 
3,654 



The financial remlta of the year are compared with those of the 
previous year in the subjoined statement :- 

The revenue of the year was obtained as follows :- 

Cila 

- 

Northern, . . .. 
6outhern, . . .. 

Total in 1086-87, . . 
,, , 18'35-86, . . 

Increase or decrease in 1886-87, 

whilst the expenditure may be thus distributed- 

Departmental works, . . 

Settlement of forest reserves, . . 
Leases of foreste, . . . . . . 
Improvement of forests, (planting, sow- 

ing, fire-protaction, &a), . . . . 
Buildings and roads, . . . . 
Departmental conversion and export of 

produca, . . . . .. 
Export by pnrchasers, . . . . 
Elephmb, cattle, stores and plant, . . 

- e - a d  a2 

&J 
kss 

Per& 

21 .. 
7 

22 -- 
- IS 

Receipts. 

b. 

5,52,248 
6,94,535 - 

Re. 
64,600 
89,600 

Export by pnd- 

Other m~enae, . . . .  .. 41,600 

Total, 

Carried over, .. 

I 

k 

Cbuk. 

Re. 

4,34,966 
7,20,721 - 

12,46,783, 11,55,687 
1 l,98,650 9,37,972 -j-- 
+ 48,133 +2,17,7 15 

I 

Ba 

36,40@ 

~ n r p ~ p l l u a  
D&~L 

R.4. 

+1,17,284 - 26,186 
--- 
+ 91,096 

+ 2,60,678 

- 1,69,582 

Bs. 

1,11,800 

Ra 

. . 
Rn 

S,600 

Ra. 

1,10@0 

Bs 

2,76,000 

------- 
Bs 

14,100 



Ra 
Brvught forward, . . 5,90.500 

Establishments, . . . . . . 5,55,000 
Other items, . . . . .. 10,200 

No figures are given in the report to show the value of the pro- 
duce given away to cultivators, but the Collector of Vizagapatam 
kw been called on by Oovernlnent to explain his action in giving 
away free grants too profusely. 

Tbe proportion of expenditure as compared with income is very 
high, but there is a gradual increase in the revenue from grazing 
and sale of minor produce, and with the steady development of 
the revenue, Madras forests will in future years doubtless prove 
financially successful. 

AGRICULTURE IN RUSSIA.. 

THE paper under notice forms one of a long series of A n d  Re- 
ports written by Diplomatic and Consular Agents of Her Majesty in 
departs of the world, a list of which comes next to the title page. 

The amount of labour involved in the preparation of the paper 
on Russian Agriculture appears from the fact that 2,217 corre- 
spondents furnished the necessary information to Mr. Wngstaff. 

The weather during 1887 was favorable to agriculture, the rye 
and winter wheat crops being greatly above the avorage, whilst 
the spring wheat gave an pverage crop suffering in three provinces 
from drought. Oats and barley and millet were above the aver- 
age, and buckwheat below it, potatoes good, linseed, hemp and 
rape-seed good. 

Mr. Wagstaff gives a comparative table of the harvest of Russia 
during the last four years, but as the results are in thousand tchet- 
m t e ,  which we are afraid will be an unfamiliar term to most of 
our readers, we forbear to give the figures, and will merely give 
the percentages of the different crops in 1887, ztiz., rye 42, oats 
32, wheat 13, barley 8, buckwheat 3, milleta 2. 
The hay crop has been very good, except in the Southern steppe 

provinces and those along the Vistula. 

Diplomatic and Consular Reporls on Trade und Piname. 
Report for the year 1887 on the Agriculture of R~~aaia, by Consul W. O.  

Wqptafl. Publislled by Her Majesty's Printers, and presented to both H o w r  
of Parliament. March 1688. Price, one penny. 



The fruit crop was good, except that in the Crirnea grapes were 
small and melons and water-melons yielded badly owing to drought , 
and frost. 

Before proceeding, we may remark, that with eo many Interm- 
tional Committees to determine geological technical terms, standard 
time, gauges of screws, &c., kc., it is a pity that we cannot agree 
on some international standard of measures, and the metrical s p  

being the best generally known, Mr. Wagstaff might have 
given his results in hectares, or in English acres, as he is writing 
for English readers. 

Mr. Wagstaff devotes several pagee to a discussion of the cost 
of the prodnction of wheat in Rnssia and abroad, and here it is no 
easier to follow him, for quantities are given in poods (36 lbs.), and 
values in roubles and cents, the ailver ronble being worth about 
Rs. 1-8, whilst the value of the paper rouble ia eaid to be only llh 

Prices have fallen considerably as compared with the yean 
187982, and in spite of the favorable harvests of the past two 
years, there has been a great dearth of money in Rnssia, and the 
positions of land-owners, whose estates are burdened with heavy 
debts, is said to be most precarious. 

Some of the Western European Countries have put heavy im- 
port duties on Russian imports, and thus increased the agricdtnral 
difficulty, whilst we are told that, the business is not intelligently 
managed, qualities of produce being raised which have lost their 
former market value. 

The very critical position of agriculture will perhaps remedy 
these defects, as farmers must keep pace with science, and study 
markets, extending one branch of agriculture, or restricting an- 
other, according to oircumstances. 

Although prices have fallen 20 per cent. since 1881, they at i l l  
cover the cost of prodnction, and on most estates in wheat regiom 
give a decent profit. 

The only country where the cost of prodnction is less than in 
Russia is Hindustan, being much higher in North America, and in 
most parts of Western Europe, so much higher, that Russian wheat 
is only kept out of their markets by heavy dnties. 

The average yield of an acre under wheat in Russia is said to 
be 25 poods, or 900 lbs., about 8 quarters. 

The average cost of prodnction of one pood (36 lbs.) of wheat 
is said to be abont 55 cents (hundredth of a ronble), and the aver- 
age sale price (1884-86) 75 cents, so that the profit is abont 20 
cents. Mr. Wagstaff compares the cost of production of 36 lbs. of 
wheat in different countries as follows :- 



In paper 1' @'Id CnmncYs 
corrency. 'lowing for rate 

of exchange, 
Russia, .. . . .. 55 c. 55 c. 
North America, . . • 55 c. 42 c. 
Germany, Hungary, ILoumania and 

Italy, .. . . .. 12-15 c. 65 c. 
France, .. . . .. 12.45 a. 81 c. 
England, .. . . .. 12.70 c. 95 c. 

As  the Russian farmers purchase very few articles fro111 ahroad, 
t h e  cost of production in Russia is independent of the rate of 
exchange, whilst the prices are  greatly affected by  this, and the  
proceeds are  higher the lower is the value of the rouble, and vice 
urns&. 

Mr. Wagstaff considers that  wheat can still be delivered a t  a 
profit to the Western European markets, whilst the distances from 
Russian ports to London and Marseilles are  much less than those 
from Hindustan and North America, so that if trans-oceanic wheat 
ousts Russian wheat in  its present markets, this will be due to 
the  influence of other factors rather than to the conditions of 
production. 

W e  conclude by giving in extenso Mr. Wagstaffs remarks on 
t h e  question-Slrall we ahandon What Culture ? 

"The qnastion whether the cultivation of grain is to be continued in 
Russia, or not, has been under the notice of periodical journals and 
newspapers, and of different societies, for some time past. A t  the end of 
each agricultural season, the same question arises in Ilussia as abroad:- 
' Ijl~all we find bnyers for our produce, and will the prices repay the cost 
of production ? ' This qnestion constantly recurring causes moch reflec- 
tion to both theoretical and practical agricnltnrists. 
" At  the present time, many opinions are expressed respecting the future 

of onr wheat production. Some persona, on considering the increasing 
export of grain from non-Enropean regions to the Western markets, and 
the fall in prices of grain, come to the conclusion tllat our agricnltnrnl 
industry is a thing of the past, and that, nnder no circumstances, can 
it regain and maintain its position. 

a Those who share this dark view only offer one way of evading the 
calamity. The cnnse of the depression is said to be that our agricnltnr- 
ists for past centuries have restricted their production to three or four 
kinds of grain. The confinement of agricnllural activity to one special 
class of culture prevents us from conforming to the changes in the 
reqnirements of marketa and the conditions of supply. Up to the present 
time our attempts to conform with these demands h a ~ e  been limited to 
lowerirlg the prices of prodnce and replacing the culture of one kind of 

4 T 
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p i n  for another. Thns, a t  one time, wheat was cultivstad to the 
detriment of all other sorts of grain, and afterwards other c e d e  took 
the upper hand. The result of all this only hastened the heavy crisis 
through which agricnltnre ia now pmsing. I t  is, therefore, n e t x m q  
to abandon the present system of cnltivation and adopt other e p d  
branchea of agriculture. Then oar rural economy in safe from dl 
danger. 

" The favonrable conditions for establishing such branchea u e  not for I 
us to discuss. 

"With reference to cattle-breeding and dairy prodnce we are plresd 
under special favourable conditions, possessing .e we do a large v a n e 9  
of pasture lands, beginning with immense plains and ending with enor- 
mous tracte of elevated pasture lands. Respecting the cnltivation of 
special agricultural prodnce, the condition8 are not less favonrable. For 
instance, the cnlture of fruit could be carried on successfully in three- 
fonrtbe of Russia. Bilk, vines and tobacco, could also be cultivated 
thronghout the Southern Provinces. The extreme south also o f f m  
facilitieu for raising cotton, medioind and aromatic herbs, cork-wood and 
the teP plant. In  conclnsion, the cnltivation of oil and other industrial 
plants conld be carried on in most parts of Russia Besides, there is also 
no dearth of markets ; even if we cannot count upon those abroad which 
are supplied by experienced hands, we have our own immense markeb in , 
the interior, which at present are supplied by foreign prodncers of thew 
articles. Taking only the necessaries of life, which mold be succesafdly 
cultivated in Russia, our markets received in 1885 85,000,000 mublea 
worth of goods and 129,000,000 in 1884. I n  the year 1884 we importad 
from abroad, cotton, timber, cork-wood, living and dried plants, untanned 
skins and hides, tallow, buttsr, spirits, raw silk, wool and planta for dye- 

, ing purposes, (a the value of more than 100,000,000 ronblo.. If om 
agriculturists would undertake the production of all these articlee and 

. keep these millions of roubles in the county, they would be amply re- 
paid for loeing the foreign grain markets. 

" These are the remarks of persons who despair of the future of oar 
grain trade, and advise us to abandon it and pay more attention to rab- 
ing botchers' meat and cultivating special agricultural products. 

" There are other persons, however, who take a totally different vim 
of the Catle. They state that the depression is only temporary, and they 
hope soon to see a thorough revival. The principal faults of our wheat 
cullurs, they say, is our complete disorganisatiou and the low ebb of our 
economic and financial confition. I t  is only necessary to procure good 
seed and agricllltural implements, abandon the present rninons manner 
of ctlltivating the land, lessen the charges and adopt the inteneive sye- 
tem of cultivation, reduce the ontlay and enter into direct communiation 
with foreign markets-and our grain will then, in their opinion, regain 
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i te  p i t i o n  and successfully compete with all who supply the European 
grain marketa. I f  we could only, a t  the same time somewhat improve 
onr  financial position and relieve our producers from foreign markets, 
our  grain trade would a t  once regain its lost position, and Russia would 
again beonme the granary of Europe. 

" 8uch are the defects of our rural economy and the means of caring 
it, ae set forth by many theoretical and practical agriculturists. 
" The evils from which oar agriculture ie  suffering are clearly apparent, 

and the symptoms can be correctly defined, but, as regards the proposed 
messurea of treatment, i t  is doubtful whether they possess the burative 
power ascribed to them. To abandon cultivated land and convert it 
into pmtnmge for cattle is not difficnlt, but such a measure is only prac- 
ticable where the popnlation is fully guaranteed with eufficient land 
indispensable for raising grain, o r  in districts where tbe majority of the 
inhabitants are completely relieved from following farming, and have 
other  means of providing their bread. How is i t  possible for ns who 
a re  daily calling attention t o  the inaufficient allotmenta owned by the  
peasants, and spending tens of millions of ronbles in increasing them, 
all at once to refuse to comply with the urgent noeds of our grain culture, 
and convert millions of dessiateens of cnltivated tracta into pasture and 
graes lands ? Besides, is such an object attainable ? A t  any rate, n o t  
withstanding the low profits on grain cultivation, they are much higher 
than in raising cattle for butchers' meat, even if the latter industry 
had been in existence many years past and was securely established. 
Upon these conditions, and with the need of land, the peasant being 
engaged exclusively in the raising of cereals, will always be able to offer 
more for cnltivated land than would be obtainable were i t  converted into 
putorage. The introduction of special branches into rural economy 
is highly commendable, but all large agriculturists are only able to  adopt 
them, more or lesa, as  auxiliaries. A t  those places where they exist 
independently, they are upon diminutive proportions, or an industrial en- 
terprisea based on a commercial footing. I f  such is the case, i t  is hardly 
poesible to  improve onr agriculture by converting millions of dessiateens 
of cultivated land into vegetable and fruit gardens, or melon, cucumber 
and tobacco plantations!' 

FOREST CONSERVANCY I N  THE JEYPORE STATE, 
R A J P U T A N A .  

WE have before u s  t h e  J e y p o r e  S t a t e  R e p o r t  for  1886,  a n d  r e g r e t  
that want  of t i m e  has  prevented u s  from reviewing it sooner. 

T h e  report  is wri t ten by B h a i  S a d h u  S ingh ,  a e tudent  of t h e  For-  
est School, a n d  who has been appointed for  three years  a s  F o r e s t  
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o5cer of the Jeypore State. I t  is a very creditable production, 
and is reviewed by Colonel Jacob, Executive Engineer, Jeypore 
State, under whose general supervision forest conservancy bas 
been fostered and finally organized. There is also a memorandum 
by Dr. J. P. Stratton, late Resident of Jeypore, and a note by 
the Inspector General of Forests with regard to Mr. XcA. Moir's 
proposal on the formation of State forests in Jeypore, that officer 
having been deputed by tho Government, N.-W. Provinces, from 
November 1885 to March 1886, with the object of drawing up a 
detailed scheme of forest conservancy. I t  may be mentioned by 
way of introduction, that in the Jeypore State a considerable area 
of waste land has been subject for years to a rough kind of forest 
conservancy, with the object of preserving the game. These Ian& ~ 
were therefore placed under a State Department, called the S h h r -  
kana, which was charged with the duty of encouraging and 
protecting the game, and of course preventing the actual felling of I 
the jungles, but no very strict rules with regard to the grazing of 
cattle seem to have been observed. A11 these areas have, therefore, 
been included in the proposed reserve, and a great deal of jealoory ~ 
between the subordinates to the Shiliarkana and the newly formed 
Forest Department was of course to be expected, but by the ex- 
ercise of considerable tact on the part of Colonel Jacob and Sadhn 
Singh, it is satisfactory to find that less friction took place between 
the two departments than was anticipated. 

During the year under review fair progress was made in tem- 
porarily demarcating and enquiring into the mnny complicated 
and conflicting privileges or imaginary rights of those interested in 
the proposed reserves, so that the area actually demarcated as first 
class reserves was only 2,294 acres, uiz., the Amanisha and Moti 
Doongri reserves. 

Ten miles of fencing were constructed along the boundaries of 
these two reserves, which operation is a most necessary work in a 
country overrun by cattle like the Jeypore State. 

Twenty-one miles of other proposed reserves were surveyed 
during the year, at a cost of Rs. 179, which charge seems to be 
reasonable. 

A set of simple Forest rules were finally sanctioned by the 
Darbar, together with instructions as to the procedure to be fol- 
lowed by the Forest officer in dealing with forest offences. The 
rules are said to have worked well, and great caution was observed 
by the Forest o5cer in enforcing them gradually a t  first. 

Under artificial reproduction a good commencement was made, 
and some interesting works were executed, having for object the 



checking of the rolling sand dunes so common in the Jeypore State. 
This consisted in planting lines of " Pani," or Sacclurunz Sara 

grass a t  right-angles to the prevailing winds. The total length 
planted at the Amanisha and Moti Uoongri reserves was 111 miles, 
at a cost of one anna per 100 running feet. 

A number of sissu, mango, nim and other trees were planted 
out, but as all trees planted in the Jeypore State have to be water- 
ed by bhisties for three or four years, these planting operations 
were naturally limited. Extensive sowings of all kinds of hard 
jungle trees were effected, the total amount of seed sown having 
been 35 maunds, and considering that there were only 25 rainy 
days, and 17 inches of rainfall, the result was fairly successful. 

I n  conducting these operations, the Jeypore Forest officer has 
endeavoured to profit bp the experience gained by Col. Jacob, who 
for many years past has tried many interesting experiments with 
the main object of fixing the rolling sands already mentioned in 
the neighbourhood of the city. Fellings on the coppice system 
have been arranged for in selected places at several of the reserves, 
but these were not actually commenced during the year under report, 
though the coppicing of 100 acres was sanctioned by the Durbar. 

Judging from the experience gained at Ajmere, these operations 
ought to turn out successful and profitable. 

The Forest o5cer's report concludes with an appendix on cul- 
tural operations, and contains some interesting information regard- 
ing date cultivation, obtained from Dr. Bonavia, who appears tb be 
a great authority on this subject, and which is of great interest for 
the Jeypore State. These suggestions were at once put into force, 
and a large number of seedlings were raised both in the Raj gardens 
and by private persons, to whom seeds were distrihuted. 

Next follows a valuable memorandum by Dr. Stratton, late 
Resident of the Jeypore State, on the proposed forest management, 
and his suggestions should be carefully attended to by the officer 
in charge of the forest operations. 

Dr. Stratton concludes his memorandum with some intareating 
and valnable hints on the sand-binding plants of the Jeypore State, 
as well un bushes valnable for hedges and other useful purposes. 

Last of all comes a memorandum by the Inspector General of 
Forests on Mr. Moir's proposals for the formation and management 
of State reserves in Jeypore. He expresses his opinion that the 
introduction of proper forest conservancy arrangements in the 
Jeypore State is much wanted, and that there is every reason to 
believe that they will turn out as successful as at Ajmsre if the 
effortv of the Forest officer are properly supported by the Durbar. 



The Inspector General criticises the proposed division of the. 
State reserves into lst, 2nd and 3rd class forestr, as too compli- 
catad, and states that this arrangement has been abolished in the 
Central Provinces. This classification has, we understand, been 
mainly prompted by the peculiar circumstances of the land tenure 
and other important conditions of the forest question in the 
Jeypore State. 

The proposed classification has. therefore, been defined with 1.4 
gard to the relative damage done by the different kinds of grazing 
or browsing animals, the grazing question being of primary import 
ance in dry hjputana as far as forest conservancy is concerned- 

1st class reserves are those in which all grazing is prohibited. 
2nd class reserves are those in which cows and bullocks are to 

be admitted for a certain number of months in the year. 
3rd class reserves are those in which there is no restriction to 

grazing, but where firing and wood cutting are prohibited. 
The main reason for allowing grazing in the 2nd class reserves 

is that there are often many villages in their vicinity, and the total 
exclusion of all cattle would be most difficult to carry out and 
embarrassing to the population. 

As regards the 3rd class reserves they are burdened with many 
complicated rights, and the Durbar seems to have a feeble hold on 
them, so that under the circumstances i t  was deemed advisable not 
to attempt more than the protection of the trees and shrubs at 
least for the present. 

I t  might therefore be difficult to attempt a t  once to apply the 
1st class forest restrictions to the 2nd and 3rd claw reserves, and 
if this were done, all the same unpleasant complications which 
took place in the Odeypore State, Rajpntana, might arise in Jey- 
pore also, and lead to the abandonment of forest conservancy. 

Under these circumstances, therefore, it may perhaps be found 
better to adopt a middle course, and to introduce forest conservancy 
in a gradual and cautious manner, and not attempt too sweeping 
measures at firat. 

The Inspector General at  the end of his remarks states, that be 
does not consider the total area i t  is proposed to place under for- 
est conservancy sufficient, and in this we concur, it being only 1.6 , 
per cent. of the whole State, or 214 square miles. 



WE are able to report a very satisfactory market for the past 
month, with steadily improving prices and an active although 
solnewhat speculative demand. The actual rate of consumption is 
still disappointing, and this is the one unfavourahle element in 
the situation ; but it will be observed that stocks are unusually 
low, and it is almost invariably the case that the consumption rises 
and falls in a greater or less degree, according to whether the 
quantities to be disposed of are large or small ; and again the pre- 

' sent comparatively high prices tend rather to the using up of old 
stocks at private yards than to fresh draughts upon goods piled in 
the public docks. I t  seems very evident that during the present 
autumn London must either continue to pay dearly for supplies, or 
put up with a very light importation, for country and continental 
markets are ready to take whatever the shippers still have for 
disposal, and also to pay the present enhanced rates of freight. 

EAST INDIAN TEAK.-The deliveries for the first eight months 
of the year have been 11,395 loads against 7,190 loads in 1887, 
and for August alone 1,731 loads against 500 loads. With the 
ilmprovement in the shipbuilding trade the consumption of this 
wood continues to increase, and there is nothing ao far in the 
~ r i c e s  to check the demand for general purposes. Floating cargoes 
are freely inquired for, and there is every probability of the con- 
tinuance of a good demand for the cargoes a t  present under charter. 

S a ~ m o o ~ . - ~ a a t  India-has been in better demand, but it is 
only at low prices that sales can be effected. 

E~o~~.-Cqlon.-The demand continues dull, and although eome 
sales have been made, prices show no improvement. Mauritius.- 
Sizeable, good wood is asked for, but there is sufficient stock of 
small wood. 

BOXWOOD.-Per&n.-Stocks are moderate, and there is some 
enquiry for sizeable, good wood.-African.-Small parcels of good 
pieces would sell well. 

Churchill and Sim's Wood Circular. London, 5th September, 1888. 



FOREST CONSERVANCY I N  CEPLON.*-T~~ necessity for the con- 
servation of the forests of Ceylon was first brought into promicent 
notice in 1873 by Doctor (now Sir Joseph) Hooker, who, on the 
report of Doctor Thwaites, then Director of the Bohnic Gardens, 
Peradeniya, addressed the Secretary of State for the Colonies on 
the subject of the destruction of the forests in Ceylon, and the 
evil effects resulting therefrom upon climate and upon the natural 
resources of the Colony in future generations. 

The Government of Ceylon had been alive to these evils, and to 
a certain extent had endeavoured to provide against them, but as 
forest conservation on a sufficient scale demands a considerable 
expenditure at the outset until the revenue derived renders a Forest 
Department self-supporting, it did not feel itself in a position to 
grant the necessary supplies for the purpose. Notwithstanding 
this, efforts were made by the Government in other directions to 
mitigate the evils attending indiscriminate sales of land. I n  1882, 
Mr. Vincent, of tbe Illdian Forest Service, was, on tho application 
of the Ceylon Government, deputed by the Government of India 
to report on the forests of Ceylon. His valuable report was pub- 
lished as a Sessional Paper, No. 43 of 1882. 

As the result of this report, and of a desire on the part of the 
Government to carry out forest conservation on a satisfactory basis, 
an Ordinance was passed in the session of 1885, intitled "The 
Forest Ordinance." The object of this Ordinance and of the ru le  
made under it is, in the first place, to select suitable areas of forest 
lands and to constitute them State reserved forests ; to buy off or to 
commute by the grant of land any rights which the population in 
tho vicinity may have acquired in these lands ; to mark off on the 
ground the boundaries in an unmistakeable manner : to place these 
areas under effective protection ; to improve them by sowing and 
planting wherever necessary ; and, generally, to introduce system 
where there had been no system. As the result of systematic 
treatment, it is hoped to guarantee a permanent sustained yield of 
timber, fuel, and minor forest produce, not only for the existing, 
but for future generations, to improve the climatic conditions, and 

Report of the Conservator of Forests for 1887. 
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by judicious restrictions in regard to harmful cultivation to meet 
the wants, and safeguard the interests of all classes of the commu- 
nity, There can be little doubt of the success of these measures, 
provided they are carried out with intelligence, fairness, and firm- 
ness on the part of the Government officers, together dith an a p  
preciation on the part of the people of the general benefit to the 
community that the Government has in view. 

Although the object of the State in the execution of the imporb 
ant trust committed to it, both in regard to the welfare of the 
present and future generations, is strictly conservative, and has 
higher aims than the mere acquisition of revenue ; still, judging 
from the results of forest conservation in India, the revenue to be 
derived from proper management is far in excess of the cost of 
eetablisbments and working. Ceylon has in its forests timber and 
minor produce of not less value, comparatively, than those of In- 
dia, where the receipts in the year 1883-4 amounted to £1,052,19c1 
and the clkar profit to £403,815. Up to a very recent period this 
valuable State property in Ceylon, more particularly the forest 
produce, has not been disposed of to the best advantage. The 
Crown forests have been systematically plundered by a gang of 
native timber thieves, who, often with the connivance of native 
headmen, gained a rich harvest, thereby depriving the people 
generally of a revenue which should have passed into the Colonial 
Exchequer, and should have thereby benefitted the community at 
large. An organised Forest Department will in the future aid the 
Government Agents in securing to the country this important 
branch of the revenue. 

Not only are our forests worth preserving for the valuable timber, 
fuel, and minor produce they contain, and for the employment that 
forest management provides for a certain proportion of the popu- 
lation ; but by judicious conservation, their indirect value as affect- 
ing the climatic conditions, and therefore the wants and interests 
of the people generally, will. be greatly enhanced. There can be 
little doubt that forests render climate more equable, increase the 
relative humidity of the air, and possibly augment the rainfall. I n  
tropical countries like Ceylon, where the rain falls at  certain sea- 
sons only, and then falls in heavy, showers, a covering of forest pro- 
tects the soil from being washed away, and thereby mitigates the 
silting up of rivers and low lands. I n  this respect Ceylon has in 
the past sde red  much by denudation. Again, forests regulate the 
water-supply, insure the sustained yield of springs, and render 
the flow of water in rivers more continuous ; they reduce the velo- 
city of the wind, and afford protection to the neighboaring fields. 

4 0 
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Fufther, forests afford shelter to cattle and useful birds, and ander 
suitable treatment improve the healthiness and picturasqnenese of 
the oountry. 

Many instances might be cited of the evil effects of forest denu- 
dation in almost evey  country of the world ; but some very st&- 
ing ones were given in evidence in 1886 before the Select &m- 
ll~ittee of the House of Commons on Forestry, affording a useful 
warning of what might happen a t  no distant date in Ceylon, nnles 
preventive measurea are taken. It was giveb in evidence by the 
labe Politioal Agent of Jinjira, in Western India, that that Native 
State, about 40 miles long and from 15 to 100 miles wide, was at 
one time entirely covered with forest, but owing to the demands 
of the city of Bornbay, three-fourths of the forest, in COW 

quence of indiscriminate felling, disappeared within seven years, 
and the remaining fourth was only saved with difficulty, The 
result to this Native State was simply ruinous, and if unchecked, 
would have deprived i t  of all its resources. Another instance was 
brought before the notice of the Committee. The district of Rat- 
nagiri, 50 years ago, used to be the great rice-producing district 
ef the west of India, when there were dense foreeb extending up 
to the Weatern GhGits, I n  the present day, the country up to the 
cmsts of the hills has been laid bare of forest growth, and the 
people complain bitterly of the bad yield of the rice land below, 
which has been attributed to the destruction of the forest operating 
to prevept the water from being stored upon the hill-aides : it runs 
away in ~ io len t  floods instead of flowing gently over the country. 
There are parts of Ceylon a t  this moment, in the Soutbern and 
~or th-wes tern  provinces and in the Province of Uva, where the 
havoc of the ohena cultivator threatens to repeat the disasters of 
Ratnagiri. 

In  the middle of 1887, Mr. A. Thompson, of the Indian Forest 
Department, was deputed from India to advise the Government of 
Ceylon on the conservation of its forest. That &cer, bowerer, 
speedily lost his health, and in Septelr~ber of the same year reaigned 
his appointment. Before leaving the Island he expressed the 
opinion that the most pressing mattars to be undertaken were the 
selection, demarcation, survey, and settlement of reserved forests. 
Mr. Thompson, owing, i t  is presumed, to want d time, left behind 
him no scheme of operations for the coming year. On his depar- 
ture in October the Surveyor-General was appointed Acting Coe 
servator of Forests in addition to his own duties. One of the 
most important matters that t b  Acting Conservator had to submit 
for the instrnction of Go\~ra rnmt  was the position of Foresten 
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in  relation to the Government Agents and the newly-created ap- 
pointment of Conservator of Forests. There is much to be said 
from a technical and departmental point of view in favour of 
Foresters being entirely under the control of the Conservator sf 
Forests ; and, on the other hand, there is a good deal that may be 
adduced from a political point of view in favour of placing the 
Foresters under the Government Agent, From a technical point 
of view it is of the first neceseity that the working of the forests 
and the cultural operations connected therewith in order to ensnre 
the proper continuity of the work, should be considered solely 
the  business of the Conaervator of Forests, subject of course to 
the supervision of Government. Tbis reason alone might by many 
be considered sufficient cause for the Forest o5cers to be placed 
beyond pwsibility of interference byaGovernment Agents. On 
the other hand, from a political point of view, i t  might be very 
properly urged that a Forest Department, working entirely with- 
out the knowledge of the Government Agent, might be aeglectful 
of the interest and requirements of the people, and be prone to 
press the provisions of the Forest Law too hardly against them. 

With these chief considerations in view, I submitted to Govern- 
ment that a middle course was advisable, and that the Forester of 
a province should carry out the various forest works of demarca- 
tion, conservation, cultural treatment, &c. (as agreed upon annually 
by the Government Agent and the Conservator of Forests, an3 
approved by ~overnmdnt) under the authority and protection of 
the Government Agent, while in administrative matters connected 
with discipline, pay, promotion, transfer, b., he should be directly 
under the Conservator of Forests. By this dual subordination, 
provided the Government Agent and Conservator of Forests worked 
harmoniously together, and co-operated towards the common end 
both have in view, I conceived that the interests of both forest 
consetvation and of the people would be met, in that the just de~uand, 
and requirements of forest conservancy will be attended to under 
the full authority of the head of the province, while full control 
over bhe Departmental fiuance and over the organisation and tech- 
nical part of the work, is reserved to the Conservator of Forests, 
Government was plwed to approve of this recommendation. 

The matter next in importance was to draw up a projeot of oper- 
ations for 1888. Tba Acting hnservat9r of Foreats placed him- 
self in oommnaicatbn with the Government Agents, and after 
learning their views drew up khe following plan of operstiona for 
the year 1888 under the respective headings of-(a), Forest Denoar- 
cation ; (b), Timbr rrsd Flrewd Gvpply ; (c), RedT~rsatotioa ; 
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(d), Extra Establishment. The plan of operations was sanctioned 
by Government in March 1888. 

(a). Denarcation.-This subject is considered to be of primary 
importance, because, until the forests are selected for resenation, 
and the rights of the neighbouring population judicially inquired 
into and settled, and the forest bonndaries properly defined and 
marked out on the ground, the law for their protection against 
encroachment and illicit telling cannot be satisfactorily enforced. 
I t  was therefore recommended to Government that the surveys re- 
quired as preliminary to the examination of claims, and for the 
demarcation of boundaries on the ground should be actively pro- 
ceeded with so far as the resources of the Survey Department would 
allow. It was further represented that the first measures of forest 
conservation should be directed to the neighbourhood of the large 
cities and towns, where, owing to the requirements of a dense 
population, the forest is rapidly disappearing for want of effective 
protection. At the same time, the firewood supply for the railway, 
both as i t  exists at the present and its probable requirements in the 
future must not be lost sight of. I t  was submitted to Government 
that, speaking generally, there is no immediate necessity to demar- 
cate the forests in the vast tracts which corer the whole face of the 
Northern, Eastern, and North-Central Provinces, as these are less 
open to encroachment, but that all available strength should be con- 1 

centrated for the present on the remaining provinces. I n  the event 
of this suggestion meeting with the approval of Government it waa 
proposed, in the western Province, to demarcate the Mitirigala and 
Kananpella forests, both of them important from their situation 
near to Colombo on the banks of the Kelani. The survey of the 
Kelani reserve, which was commenced in 1887, will, it is hoped, be 
completed in 1888. Nearly the whole of that part of the so-called 
reserve which lies in the Central Province is found to be qlmosi 
non-existent ; while that part which lies in the Western Province 
will only be of value as a climate reserve. The rest has disappear- 
ed before the squatter and chena cultivator. 

With regard to the large surveys carried out under the Adam's 
Peak range in the villages of Gilirnrile and Bambarabotuwa, the 
plans of which are now ready, it will be for Government to deter- 
mine what parts of the forest should be reserved for climatic and 
timber purposes, and what should be sold. When this is done, the 
reserved forest should at once be demarcated, and the rights of the 
native determined and judicially settled. 

In  the North-Western Province it is proposed to demarcate 
important reserves just outside the towns of Pnttalam, Kurunegala, 



and Chilaw, as a first step. There are other important foresta in 
this Province which must be demarcated at  an early date, before 
they h o m e  a prey to the chena cultivator. 

I n  the Central Province there is work to be done in the selection 
and demarcation of forests in the Matale District, while in the 
Nnwara Eliya District the importance of maintaining the bound- 
aries of Crown forests against encroachment becomes more and 
more marked. 

I n  the Northern Province i t  is desirable to select and demarcate 
several thousand acres as a reserved forest within accessible dis- 
tance of the town of Jafia. 

(b).  Timber cmd Firewood Supply.-By consensus of opinion 
among the Government Agents, the present system of allowing 
timber to be cut in Crown forests by contractors for the use of the 
Public Works Department or by private individuals on permit is 
universally condemned, as little or no check can be exercised, and 
the revenue fails to get the value of the timber carried away. It 
is proposed to introduce an entire change in the system, or want 
of system, and in lieu of it to establish dep6ts at  the chief centres 
.where there is a sufficient local demand for timber and firewood to 
warrant the expense of their establishment. The trees in demand 
for timber will then be felled as they arrive at matnrity, allowed 
to season, and be transported to the dep6t to be sawn to the best 
advantage. In  c u t t i ~ g  out these trees there will be much branch 
wood which has hitherto been left to decay in the forest, but which 
will now be brought to dep6t for sale as firewood. By thus utilis- 
ing every part of the tree, whether cut down for timber, or in 
thinning out, or in opening out the necessary cart tracks, there is 
little doubt that considerable revenue will be derived. Moreover, 
the firewood supply being undertaken by the Forest Department, 
trader: and their coolies will be kept out of the Crown forests, 
which they have been accustomed to rob with impunity. I t  may 
be well here to mention that there seems a tendency in some places 
to fell timber before i t  arrives at  maturity. I n  this green state 
timber lacks strength and durability, is more susceptible to d a m p  
ness and to the attack of white ants, and is especially liable to split 
while seasoning. Where firewood is sold by weight there is an 
especial tendency to fell in the green state, for then the firewood 
is much heavier than when mature. There is a certain age at  
which a tree reaches its maximum weight: after that i t  loses in 
weight but gains in strength and durability until the age of 
maturity is reached. 

Further, i t  is proposed, that instead of, as heretofore, the aov- 
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ernment Agents felling separately, each for his own Province and 
without referbnce to the others, the annual felling should be regu- 
lated by the Conservator of Forests in communication with h- 
ernment Agents according to the demands for Government use, tbe 
local demands of the public, and for export. I n  this way tbe 
balance between demand and supply will be better maintained. 

I t  is proposed to have two main depdts, one at  Colombo and 
one on the east coast. To the former dep6t wonld be consigned 
all ebony, the best satinwood, and the better classes of cabinet 
woods, snch as find favour for use in the capital or for export to 
Bombay, China, or England ; while at the latter dep8t wonld be 
sold snch woods of the better classes as are in demand at  Madras, 
but whose prices wonld not bear the cost of freight to Colombo. 
A11 inferior logs of cabinet woods and other timber of inferior sorb 
should be sold locally. 

The principal of this arrangement may be summarised, that all 
superior classes of timber should be sold at Colombo when compe- 
tition is rifest, while the inferior classes that would not pay the 
cost of transport should be disposed of locally. 

During the year 1888 it '  is proposed to establish depdts at  the. 
following places :- 

... ( Colombo. 
Western Province, Kalutara (later on). 

North-Western Province, Puttalam. { Kurmegalam 
Northern Provinoe, ... Jaffna. 
Northcentral Provinoe, Trincomalee (Eastern Province). 
Eastern Province, ... Batticalm. 
Southern Province, ... Gob. 

Central Province, Nuwara Eliya, Nannoya, Kandy, ..*{ Matale. 
Province of Uva, . .. Badulla, Haputale. 
The question of supplying sleepers to the railway will hare 

serious attention. The woods of Ceylon have not had a fair trial 
up to tbe present time, and i t  is very important that we should, if 
possible, meet the demand for sleepers from our h l  resources. 
Palai (Jfimzurope indica) and Kumbuk (T-lia glabra), which 
are most abundant in this Island, wonld, i t  is believed, be excel- 
lent woods for sleepers, and there are several others deserving of 
triaL 

(c). Re-Aforecrtation and Con~matwn.-It i~' the opinion of 
experts that questions of re-afforestation may speaking gemrolly, 
wait in this country nntil tbe more necwry ureawues of clem- 
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cation have made progress. I n  regard to re-afforestation there 
seems to be some misapprehension. I t  appears to be supposed 
that any kind of tree, whether 'indigenous or exotic, only requires 
to be put into the ground in order to grow. No greater mistake 
could be made, and disappointment and waste of money can only 
result from any such treatment. Some seedlings require sun, 
others shade ; while soil, aspect, climate and altitude have all to be 
taken into account in determining what species will thrive in a 
given place. Projects of re-afforestation must be very carefully 
considered, and nothing done with precipitation. One great defect 
hitherto is, that some of the plantations in this country are neg- 
lected after they are once started, and for want of the requisite 
thinnings the young trees have grown up weakly, and are of little 
value in consequence. This is, of course, due to the want of the 
necessary establishment to look after the trees until they have be- 
come well started ; but it is none the less an unfortnnate circum- 
stance. As a rule, it is desirable to take up large areas rather 
than small for re-afforestation-say, not less than 500 acres-to 
fence it in properly in proportion as it is planted, and not to spare 
labour until the young trees are well established. Small areas 
incapable of extension are costly in supervision. Indigenous 
timbers should be cultivated in preference to exotic, except in 
special localities. The mainstay of our work for some years should 
be the planting of the species which are known to thrive and pro- 
duce good serviceable timber in the localities where they are 
to be planted. Many of our forests have been overworked, and 
require rest ; for instance, in parts of the Eastern Province, it will 
be the duty of the Forester to make a careful survey of such 
forests, so as to determine the ~e r iod  of rest, to examine what 
prospects there are of seedlings of the better species growing up, 
or, if not, what areas should be rep!anted, and with what species. I 
do not quite share the view held by Mr. Vincent that reproduc- 
tion is generally bad in this country. On the contrary, I have 
been much surprised at the way in which satin and halmilla, two 
of our most important trees reproduce themselves vigorously in 
unexpected places, such as on the borders of chena lands or in 
places where the leaf canopy has been destroyed, and light acci- 
dentally let into the forest : given, of course, that the conditions in 
other respects are favourable to the growth of these species. I n  
some of the ebony forests, too, the reproduction is satisfactory. 
A11 that is required is the establishment necessary to assist the 
saplings, and by fellings to preserve them from being choked by 
inferior species. With respect to the conservation and working 
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of the forests, we shall, until the surveys and demarcation an, 
complete, have to limit our cultural operations of the system 
known as that of natural regnerdtion, whereby the trees are only 
gradually removed as they arrive at maturity, so as to effect the 
regeneration of the forest by seed in the natural way, and to afford 
protection for a time to the young growth. With this cultural 
treatment we must combine the mode of working by compartments, 
whereby all the different compartments included in a forest are 
worked annually in rotation and given complete rest during the 
remainder of the period, so as to admit of their being properly 
protected during the years of reproduction. By this arrangement 
timber-cutters and coolies will be prevented from indiscriminate 
felling over the whole forest, which has done so much harm in the 
past. 

(d) .  Extra Eddlishment8.-As i t  is most important to check 
the illicit felling, which goes on unimpeded more or less over the 
whole Island, it is proposed to augment the present establishment 
by adding to it river watchers, fore~t  rangers, and forest guards, in 
order to help in the detection of these malpractices, and to bring 
them to official notice. 

COLOMBO, F. C. H. CLARKE, 
April 14th, 1888. Actg. C m m  of Foresu. 

THE timber trade in Siam is rapidly increasing, and several large 
rafts of teak, which are said to exceed in size the one that lately 
broke loose off the coast of Canada, are shortly expected in the 
Bangkok river. Their arrival will probably block the river for 
some three or four miles.-Timber Trades Journal. 
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FORESTRY IN HUNGARY.' 
By  Lt.-Colonel F. BAILEY, R.E. 

NOTE.-The greater part of the information regarding the Hungarian 
foreats, given in Chapter I., was derived from the volumes of statistics 
prepared by the Hungarian Forest Department for the International 
Exhibition at  Buda-Pesth in 1885. That given in the '' General Ded- 
cription" of the Bdn4t was obtained from the work prepared by the State 
Railway Company for the International Exhibition at Pari~ in 1878. 

C H A P T E R  I. 
THE HUNGARIAN FORESTS. 

, AREA, ELEVATION, CLIMATE, SPECIES, UID DISTRIBUTION OF TREES. 
The total area of the kingdom of Hnngary, including Croatia and 

Slavonia, is 125,370 square miles, of which 83,459 square miles, 
or over 28 per cent., are  forests, owned by the following classes 
of proprietors :- 

Banam Milea  ... The State, ... ... -* '9:;; ) or 16 per 0,. ,, studs, railways, War Department, ... ,, Departments and Communes, ... 8,200 or 28 
Corporations and Ecclesiastioal eudowmenta, 2,071 or 6 ,, 
Pnblic foundations, '... ... 
Private ,, ... ... ... 81:}0r 1 .  ,, 

... ,. Trustees. ... ... ... 1,999 or 6 ... Joint proprietors, ... ... 5,101 or 14 1; ... ,, Joint Btmk Companies, ... 654 or 2 -- 
(A.) 24,075 or 68 ,, 

Private persons (B.) 11,384 or 32 ,, --  
Total, ... 35,459 or 100 ,. 

This givos nearly 14 acres of forest per head of the popnlation. 

Reprinted from Tramactions of the Royal Swttieh Arboricaltatal Society, Vol. 
XU., Part i., 1887. 
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Forests in Class (A.) mnst, nnder section 17 of the Forest Law, 
be managed in accordance with the provisions of a working plan, 
approved by the Minister of Agriculture, and framed on the prin- 
ciple that they are required to give a constant annual ~ i e l d  for 
ever. Consequently no portion of them con be disforested. But  
the private forest., aboxt one-half of which are owned by a small 
number of proprietors, some of whose immense domains cover 
many square miles, are, unless they have been declared Forests of 
Protection" nnder the law, worked according to the wish of the 
owner ; who, however, may not disforest any portion of them which 
grows on a purely forest soil-that is to my, a soil which ia in- 
capable of being profitably cnltivatad, either as fields, gardens, or 
vineyards, or of being used as meadow land. 

Section 2 of the law includes, under the head of Forests of Pro- 
tection, all forests situated in high mountain regions, on loose 
stony soil, alpine plateaux, peaks, ridges, or steep slopes ; also those 
which serve either as a shelter against dangerous storms, or as ta 
protection against landslips, inundations, and avalanches, and tbe 
relnoval of which would consequently involve injury to lands and 
lines of communication situated below them. The law provides 
that, within five years of its promulgation, a list of all such foresta 
must be prepared ; that they must all be demarcated ; and that, no 
mattar to whom they beloug, they mnst be worked in accordan- 
with the provisions either of a working plan, or of rules approved 
by the Minister of Agriculture. 

The area of the State forests waa much larger in former years 
than it is now-a loss of 20 per cent. having been experienced 
since 1878. This is mainly due to the commutation of rights, 
many of which have been got rid of by the surrender of land given 
in exchange for them ; but there is still a good deal to do in this 
direction, though not nearly so much as has already been a m o m  
plished between 1880 and 1884. The diminution from this muse 
of the area of the State forests amounted to 1,427 square miles. 
The following areas are administered by the Forest Department, in 
addition to the State forests (5,553 square miles) shown above, cir. : 

Sqaus Milea. 
In towns, ... ... ... ... 4 
Unavoidably retained aa being ... 48 ... encloeed within forest bonn- 63 

daries, ... ... ... Paetnree, ... 120 
Alpine pastures, ... ... ... ... 325 
Unproductive land, ... ... ... 163 - 

Total, ... 713 



S o  that the total area in charge of the Department amounts to 6,266 
square miles. 

The forests of Hungary are situated in the following zones of 
altitude :- 

Square Mi les  
5,206, or 15 per cent. below 200 metres (636 feet). 
9,935, or 28 ,, between 200 and 600 metres (656 and 

1,968 feet). 
20,318, or 57 ,, above 600 metres (1,968 feet). - 
35,459 

Forty-two meteorological stations have recently been established 
in or near the forests, for the purpose of observing the tempera- 
ture and degree of moisture of the air, the direction and force of 
the wind, and the amount of rainfall. The data furnished by these 
stations are collected and tabulated in the central office a t  Buda- 
Pesth. Observations recorded at altitudes varying from 16  feet 
(Fiume) to 8,526 feet (Fajna in Wrmaros) show that, in 1884, the 
maximum rainfall amounted to 63 inches (Piume and Goszpics, 
both in the south) ; while the minimum, 4 inches, occurred at Yet- 
rozdny in the east. The maximum temperature rose to 100' Fahr. 
a t  Szolnok in Lower Hungary ; and the minimum, 28' below zero 
Fahr., was registered.at Szepes-Iglo in the north, at an altitude of 
1,545 feet. The highest mean temperature, 59' Fahr., was a t  
Zeng, and the lowest, 40° Fahr., at  Fajna in Mkrmnros. 

The forests are thus classed, according to fhe quality of the soil 
on which they grow;-: 

Square Milea 
Purely forest soil, as above defined, . . .- 28,505 
Roil adapted for other uses, . . . . .. 4,785 
Plantations on moviug scmds, . . . . .. 420 
Foresta of Protection, . . . . . . . . 1,749 - 

Total, .. 85,459 

I t  is said that the various species of trees are found in the follow- 
ing  proportion, viz. :- 

Per cent 
Oak (QW~CIAU peilunculata and Q. eeasilifEora), .. 22.28 
Oak ( Q. cerriu), .. .. .. .. 5.72 
Beech (Fagus eylvatica), . . .. .. 36.54 
Hornbeam (Carpirtus Betuluu and 0. orientalis), .. 9-13 
Birch (Behcla alba), . . . . . . .. 2.39 - 

Carried forward, 0, 76.06 
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Per cant. 
Brought forward, 76.06 

Poplar (Populun albo, P. canad*lb)*lb)s, P. nigra, P. pymmld- 
alis, P. tremula), . . . . . . 

Wilrow ( S a l k  alba, 8. Caprur, S. fragilis, S.ptup~14, S. 
triandtp, S. viminala), . . . . . . 

Ash (Fradnue exccbior and F. Omus), . . 
Elm (Ulmua CUTIZpC8rrt8, (I. montana, (I. n(am), :I 1 1-59 
Maple (Accr campatria, A. platanoides, A. Pseudo-phtonw), 
Alder (A lnw alpina, A. glutinoso, A. incianu), .. . . 0.47 
Acacia ( Robinia Pacudo-acacia l, . . . . .. 0.39 
Lirne (Tilia argcnlea, T. gmndifolia, T. parvifolia), .. 0.09 
Spruce (Abice czceba), . . • • . . .. 13-81 
Silver fir (Picca pcctinata), . . 0 .  .. 9.31 
Scots pine ( Pinus sylwutris), .. . . .. 1-91 
Larch ( Larix europcea), . . .. • . .. 0.06 - 

Total, .. I 0 0  
The following trees and shrubs also occur in the forests, but not 

in su5ciently large numbers to be mentioned separately in the 
above list :-Quercua pubescas, Q. hungaricrr v. conferto, C a s ~  
vesca, Cmylus Colurna, C. avellana, Sorbus Aria, Prunus e p i n q  
Juglane nigra, Platanua orientalis, Morup niqra, ~ U R  Cotinus, COlc 
nus eanguinea, Pinus aturtriaca, P. Mughw, P. Cembra, Jmipenu 
oommunie, Taxua boccato. Experiments with a view to the intm- 
dnotion of certain foreign species have been made in the State 
forests. 

The areas actually covered by the principal groups of pies 
are a s  follows, &, :- 

Eiqure Mil- 
Oak, . . . . . . . . .. 9,930 ... Beech and other broad-leaved species, .. 18,761 
Conifers, . . .. . . . . .. 6,768 - 

Total, .. 85,459 
The following table shows the area occupied by each of the prin- 

cipal groups of species in the State forests, and their distribution 
throughout the three zones of altitude :- 

Metres. Feet. 
plains, 0 to 200= 0 to 656, 
L o w  IliIIs, 200 to 6 0 0 3 6 5 6  to 1968, 
Mount:lins above Gi)O=abore 1968, 

Total square miles, 

z 
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MANAQBMENT AND WORKING. 
Previously to 1848, when the feudal system still prevailed in 

the country, the Hungarian forests were, generally speaking, valu- 
ed almost solely on account of the game which they harboured. 
They were very little worked, and their revenue was merely that 
obtained from grazing, from the collection of acorns, and from the 
sale of firewood ; timber was used exclusively for local purposes. 
A few forests only, situated either near rivers, such as the Danube, 
Tisza, Qaram, Vag, and Arva, or around mines and smelting fur- 
naces, or in the neighbourhood of large towns, yielded any con- 
eiderable income to their owners. After the year 1850, when the 
feudal system had ceased to exist, the situation waa extremely un- 

. 

favourable to proprietors of land, who, a few years later, when, in 
consequence of the extension of railways, new markets were opened, 
tried, without thought of the future, to realise m much as they 
could from their forests, the importance of maintaining which they 
failed to understand. They did not, in most cases, possess the 
oapital required to work them on their own account, and they there- 
fore farmed them out, on from five to ten years' leases, to merchants 
and contractors, whose sole aim was to get the timber out a t  a 
cheap rate. The proprietors were unacquainted with the prices 
paid for wood in the market ; they would not incur the expense of 
having their forests properly valued, and were ignorantly satisfied 
if they received considerable sums of money for forests of large 
extent, even thongh the rates paid to them were ruinously low. The 
first merchant who come carried off the finest timber, those who 
followed him taking, each in succession, his choice among the best 
of the trees which remained, and paying still smaller prices. 

I n  this manner the wood was cleared out of the more accessible 
forest9 by slides, canals, and streams, and they rapidly became 
denuded ; while the large quantity of waste-wood, resulting from a 
too prodigal felling for large timber, brought about a depreciation 
in the price obtainable for firewood in other forests. In conse- 
quence of this, and of the general absence of communications in 
the country, which caused the timber over the greater part of it to 
have little or no value, a large proportion of the beet oak foreste 
were ruined by continued grazing, and were reduced to the condi- 
tion of forest pastures and acorn grounds ; indeed, in many in- 
stances there was little left in them but old stumps ; and where the 
cattle permitted the growth of young trees, the ground was taken 
possession of by beech and hornbeam. At the eame time, valuable 
beech and pine forests, extending; over thousands of aores, were cnt 
o r  burnt down, wilh the deliberate objed of turning them into 



pastarea, which were then considered to have more value than for- 
ests yielding no revenue. The oak forests will now gradually be 
restored ; but very few of them, except in Slavonia, can be worked 
for a long series of years. I t  was formerly the practice to permit 
grazing during the fellings and the years immediately succeeding 
them, and numbers of cattle were bred who passed their whole lives 
in tlie forests ; it must therefore be considered a fortunate circnm- 
stance, that, after the valuable trees were felled, a crop of shrnbs 
was able to spring up here und there and afford some shelter to 
the ground. 

Subsequent to the year 1850, an inconceivable amount of 
' 

harm was done, the forests near the principal lines of export, or 
situated in the vicinity of towns and manufactories, having been 
worked far too heavily. At  this time also, forests of large extent 
were conceded to communes, who, not sufficiently understanding 
their value, destroyed them ; and the timber and even the soil of 
many forests, the property of joint owners, was sold by the cepro- 
prietors, who preferred the small sum of money they could then 
raise on them to the permanent revenue they might ultimately have 
obtained under the more favourable conditions of the future. Con- 
siderable areas also were cleared for cultivation, and the result was 
in many cases disastrous ; as for, instance, along the banks of the 
I)anube, the Tisza, and the Temes, where formerly fine oak forests 
grew, hut the ground is now occupied by marshes. A recent case 
of this kind occurred near Arad, on the Maros, where, the forest 

having been cleared away, the soil rapidly deteriorated, and 
is now fitted neither for agriculture nor for forest. 
Owing to the above causes, the condition of the forests, especially 

those which belong to communes and private proprietors, is at the 
present time very poor--excessive felling, imperfect regeneration, 
and uncontrolled pasture having led in many localities to the most 

results ; as witness the shrub forests on the higher 
mountains, the moving sands of the Alfdld or great plain lying 
between the Danube and the Tisza, and the stony avalanches of the 
Karst between Trieste and Fiume, where the soil, when proteckd 
by foresta, was extraordinarily fertile, but now the limestone rocks 
have been completely denuded ; and if the country is to be allowed 
even gradually, to recover itself, the exclnsiou of cattle, sheep, 
and goats from the whole area, by successive blocks, i an absolute 
necessity. 

But although, on the re-establishment of a constitutional Qovern- 
ment in 1867, matters began to mend, little real progreas was made 
until 1879, when the present Forest L a w  was p s e d .  This not 



only ensure the proper management of the forests, but regulates 
the floating of loose logs and timber rafts, as well as the transport 
of forest produce by land, thus protecting both the owners of 
farests and the timber merchants, as well as the persons through or 
over whose property the produce passes ; and the forests are now 
under proper control throughout the entire conntry. 

The old way of working was not one 'calculated to develop a 
good system of sylviculture ; but now, as the forests become thin- 
ner and wood dearer, mountain sides being denuded and river banks 
undermined, the necessity for the early introduction of a better sys- 
tem is realised, and people begin to appreciate the new law, which, 
if it came at the last moment, did not come quite too late ; and un- 
der it a good and certain forest revenue may still be looked for. 

The excessive fellings practised between 1850 and 1880 so re- 
duced the stock of timber in the forests, that they have not now, 
with comparatively few exceptions, sufficient to enable their ra- 
tional management to be at once undertaken. I t  has been calcu- 
lated that the stock remaining is not more than two-thirds of what 
it ought to be, and a dne proportion of age-classes is rarely found. 
On the other hand, however, in about one-fifth part of the entire 
area, the forests which here consist principally of beech, but partly 
also of conifers, cannot yet be worked on account of the absence of 
export roads, which, in many cases, it will not a t  present pay to 
make ; and these forests will, as they are gradually opened out, 
supply the home and foreign markets for some years to come. The 
statement, then, which is ofhn heard, that there is still a great 
stock of wood in the forests, is only true regarding parts of them. 
It is o aid that in the State oak and fir forests, the stock of timber 
falls short of what it should be by 575 and 649 millions of cubic 
feet respectirely, while in the beech forests the stock is in excess 
by 1,013 millions of cubio feet ; and the condition of the forests 
owned by other proprietors is certainly not more favourable than 
this. The all-ronnd density of the forests is probably not more 
than from 6 to 7, and the younger age-classes, where they exist, are, 
generally speaking, in an unsatisfactory condition. It used to be 
the custom to sell, in addition to the ordinary fellings, the ash, elm, 
maple, and other species found scattered here and there through- 
out the forests, and on this account i t  is now very difficult to ob- 
tain wood of these kinds at reasonable prices. 

Until recently, then, rational treatment was, especially in the 
communal and private forests, almost completely neglected. Now 
the forests are managed as high forest, coppice, or coppice with 
standards, in the following proportion, viz. :- 



gqum Mila 
High forest, wit11 a revolntioli of 80 to 120 geare, 

extending in rare cases, to 160 years in the oak 
foreete, ... ... ... ... ... 25,367 

Simple coppice, 10 to 60 years,... ... ... 10,028 
Coppice wit11 standards-dtandarde 80 to 120 yeare, ... coppice 20 years, ... ... ... 62 - 

Total, ... 85,459 
In  the State forests the proportion is as follows, oiz. :- 

... High forest, ... ... Bilnple coppice, ... 
Coppice with standards, ... 
Forest of Protection (selection ... method), ... 

... Total eqnare miles, 

Regeneration by natural means is resorted to as far as possible ; 
but both early and late frosts are very frequent, so that a crop of 
seed cannot be looked for oftener than oncein five years, and since 
the year 1880 regeneration by planting or sowing has been largely 
practised. During 1884 the following areas in tho State forests 
were regenerated by natural and by artificial means respectively, 

Beech 
and other 

broad- 
leaved 
Speciee. 

2,795 
71t 

1 

84 

2,950 

dz. :- 
Sqaan, V i l a  ... ... Natural, ... ... ... 26 ... ... ArtiRcid, { gzz:B, ::: ... ... 11 8 

-. - 19 - 
Total, ... 45 

The total cost of the sowing and planting work was $4,183, or 60. 
10d. per acre for sowing and 78. for planting. 

The spruce, Abies e x c e h ,  is the most important of the conifem 
found in Hungary. I t  is, generally speaking, grown unmixed with 
other species, and the forest is clean-felled, the ground being 
restocked artificially two years afterwards. The advantages of 
growing foreats composed of a mixture of species has not yet been 
fully recognised, except in the State forests, where in suitable r e  
gions, when the production of large timber is aimed at, it is now ' 

Conifem. 

--- 
1,493 ... ... 

164 

1,657 

Total. 

5,212 
88 
8 

450 - 
6,553 



the  rule to mix spruce, silver flr, and beech in the following 
proportions, uiz. :- 

60 to 60 per oent. of epmae. 
20 to 80 ,, of eilver fir. 

L 

10 to 20 ,, of beech. 
n e r e  is a great deal to be done in the way of restocking bare 

ground ; the funds hitherto granted for this purpose being insuffi- 
cient to admit of satisfactory progress being made. But the State 
gives out plants gratis to proprietors of all classes, and nearly 11 
millions of them have been distributed during the years 1883, 
1884, and 1885. The species principally employed are as follows, 
viz. :-The Robinia pseudo-acacia, which grows very rapidly, yields 
excellent firewood, vine props, and timber of small eize ; the Scots 
pine, which is planted out at a year old, but in some districts is 
without needles for a part of the year, and in the northern pro- 
vinces suffers much from snow ; apd the black Austrian pine. The 
larch does very well in some districts, and considerable attention 
has recently been paid to it. 

I n  former days, forest management was directed principally to 
the production of firewood, and this is still the case on many pro- 
perties. But as soon as the improvement of communications 
enabled timber to be carried to distant markets, even beyond the 
national frontiers, and the diminution of stock caused a rise in 
prices, attention began to be directed to the production of large 
timber of good quality. During the last ten or fifteen years, how- 
ever, many yonng oak and spruce forests have been cut for tanning 
bark, and a good deal of harm has been done by over-cutting for 
this purpose. 

The minor products are at present confined almost exclusively to 
grass, acorns, and nut galls ; the various industries which in other 
countries are usnally found to flo~rrish around extensive forests not 
having yet been developed to any considerable extent. 

Grazing is, however, an important question, both on account of 
the large number of cattle and other animals which have to be 
kept alive, and also on account of the revenue it yields. The 
forest pastures are very extensive, and their existence is, as has 
previously been explained, one of the principal causes to which the 
present bad condition of the'forests is attributable. I t  has been 
assumed that 1 buffilo, 1 horse, 3 donkeys, 3 pigs, 10 sheep, and 1 
goat, each of them require as large a provieion as 1 ox or cow- 

8 oxen under 3 yenrs of age being equal to 2 full-grown animals. 
2 horeea ,, 3 ,, 11 1 ,, ani~ual. 
2 donkeya ,, 2 ,, 9 9  1 $ 1  t )  

4 young pig8 11 1 , 1  I) 

8 lambs or kide t )  1 11 2 9  

4 Y 
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And on this assumption, the equivalent of 8,300,000 oxen has to 
be provided for. But it has been calculated that the non-for& 
grazing grounds do not, at the most liberal rate of production, 
yield enough grass for more than 5,300,000 oxen ; and as stall 
feeding is very rarely practised, three millions of cattle have to be 
provided for in the forests. But if every acrewere made available 
which could, without risk to the crop of trees, be opened for graz- 
ing, not moro than one-fourth of the three millions of oxen could 
be properly fed ; and this fully explains why the forest pastures are 
now being ruined by over-grazing, while the cattle are, generally 
speaking, in very poor condition. Legislation on the subject is 
urgently needed. People in Hungary, as well as in other corn- 
tries, 'sometimes assert that the forests do not suffer from grazing ; 
and they cite examples to prove that they have known very well, 
and carefully watched for the last 20, 30, 40, or 50 years, such 
and such forests, which have always been lull of cattle, and still 
continue to exist. But, notwithstanding this evidence, i t  is certain 
that, even where forests too heavily grazed over have not disappear- 
ed entirely, they have suffered severely in their rate of growth and 
in the quality of the wood they produce, while their completa dis- 
appearance is only a matter of time. 

The damage done by fires is not so serious in the porth as it is 
in the south and east, where shepherds frequently devastate large 
areas by burning them over, in order to obtain fresh pasture for 
their flocks. Attacks by insects, principally Bostrichus typographur, 
are frequent, especially in the eastern provinces ; here also danger- 
ous storms very often occur. I t  is said that in 1884 the d m a g e  
done in the State forests alone, by fires, wind, insects, and the like 
cauues, was as follows :- 

No. of Areas atfeeted, 
instancee. Actes I 

... Fires, ... 76 { Broad-leaved forest, 1,693 ... Coniferous forest, 34 - 1,727 
Inundations, ... 19 ... ... ... 99 
Wind, ... 5 1 (800,000 cubic feet of wood), ... 396 
Frost and snow, 7 ( 68,000 ,, ,I 1, ... 956 ... Itats, ... 12 ... ... 4G5 
Insects, ... 17 ... ... ... 3,415 - 

6,998 
I n  1867 there were only 1,390 miles of railway in the kingdom, 

now there is a network aggregating 5,530 miles all over the coun- 
t r y ;  and no less than 18 per cent. of the merchandise carried by 
goods train, and by the Danube Steam Navigation Company, con- 



FORESTRY lls HUNGARY. 

sista of forest produce. Twenty miles of narrow-gauge railway 
have been constructed for forest purposes. There are also 

4,460 miles of State roads. 
23,005 ,, Departmental roads. 
35,983 ,, Comrnt~nal roads. 
1,799 ,, rivers and canals which can be osed for floating wood. 

The State roads are kept in good order, but those belonging to 
communes are not so. I n  addition to the above, the State has 148 
miles of dry slides, and 65 miles of wet slides, with 93 reservoirs 
constrncted for floating purposes, and holding 175,000,000 cubic 
feet of water. There aye also 62 booms, aggregating 8,040 yards 
in length. 

The floating of timber from the mountain forests to the plains, 
and thence to the markets, is still largely practised, especially in 
the Carpathians, where, uotwithstanding the huge quantity of 
timber, principally beech, consumed annually in the maintenance 
of river banks, the erection of weirs, and other works, this system 
is considered cheaper than to construct and repair cart-roads, 
which, as they are not required for other purposes, would have to 
be paid for entirely from the forest budget. The rates for trans- 
port by water are also, beyond comparison, lower than those for 
transport by road ; and the latter would be enhanced if the large 
amount of wood now water-borue were to be thrown on to the 
roads. 

These considerations appear to justify the existing arrangements, 
in  spite of the lavish expenditure of wood on works connected 
with the floating of timber, which must strike with astonish~nent 
every visitor to these regions. 

When the quantity of snow on the ground does not render this 
impossible, the fellings are usually made in the winter ; but other- 
wise they are effected after the snow has melted, say about the 
month of May, when the sap is beginning to rise. The trees are 
immediately barked, the top branches being left uncut, so as to 
draw up the sup from the lower part of the trunk, and thus 
facilitate its drying. I n  autumn, the timber is cut up and con- 
veyed outside the limits of the block in which it was felled ; and 
in the succeeding winter, it is moved down to the river sido, so 
that i t  may, in the spring and summer, be floated down to the 
markets. As the works of various kinds which have to be con- 
structed in connection with the floating arrangements aro on a 
large scale, and involve a very heavy outlay, the Forest officers aro 
required to possess a complete knowledge of this branch of cn- 
gineering. 



- Sufficient labanr is, generally speaking, obtainable among the 
agricultural population for all ordinary work, such as sowing and 
planting, sliding, dragging, floating and sawing of timber, making 
of charcoal, and the like ; but should large orders be received for 
cask staves, or railway sleepers, contractors bring additional work- 
men from the Austrian provinoe of Carniola. I t  is customary to 
hrrn a portion of the forest produce to the commune, in return for 
the transport of a certain quantity of wood. The timber floaters 
are a strong hardy race, whom long practice has taught to work 
with safety upon the most difficult and dangerous rivers. The ori- 
ginal workmen were Germans from the Black Forest ; but ahere 
are now many " Szekelyek " from Transylvania, and Wallachianq 
who have learnt the business from the Germans. 

A bad feature in the present system is that, partly from long 
oustom, and partly from the prevalence of a false idea, that the 
standing stock is very abundant, the cutting up and working out 
of the produce is wastefully conducted, thus causing a lorn of from 
80 to 40 per cent. of the wood. As the stock of timber decreases, 
and prices rise, an improvement in this respect will doubtless be 
effected ; and, when the workmen are better trained, much of the 
present waste will be avoided. The State employs 2,933 perma- 
nent, and 19,840 temporary hands. The former, who act as in- 
structors to the latter, are a most useful class ; and some colonies 
of them, founded during the last century, now form prosperoua 
communes on the bordera of the State forests. 

The rates paid for daily labour are usually from 1s. to 28. 6d. 
for a man, and from 3s. to 8s. for a cart and two horses. But 
work of most kinds is, as a rule, executed by contract, Qr by piece- 
pork, a t  fired rates. 

Before 1881, the direction of all forest affairs was vested in the 
Minister of Commerce ; but in that year i t  was transferred to the 
Minister of Agriculture ; and at the same time the administration 
of the forests was confided to a special branch, which was relieved 
of the management of the State agricultural property, and com- 
pletely freed from all other work. Within the office of the Minister, 
forest business is dealt with by the Director General of Forests, 
who, acting as his delegate, decides, with oertain exceptions, all 
questions that are submitted to him. His office is divided into 
three sections, which take up matters referring to the State foresbe, 
working plans, and inspections respectively. Each section is under 
a Forest Councillor. Section 17 of the law prescribes that the 



proprietors whose forests come nnder ita provisions, must employ 
the number of managers and guards fixed by the working plan, 
and this forms the basis of the organisation of the Hungarian For- 
est Service. 

The State forests are now divided into 18  Conservatorships, with 
an average area of 810 square miles, each of which is controlled by 
a superior administrative officer, corresponding to a Conservator, 
who is in communication with the Director Cleneral. The Con- 
servator directs, inspects, and controls. His circle is formed by 
the aggregation of a nnmber of divisions, the officers in charge of 
which are nnder his orders. Among his various prerogatives may 
be mentioned the following, viz. :-He can engage subordinates and 
fix their rate of pay ; grant leave within certain limits to persons 
of all grades employed within his circle ; approve of contracts for 
one year relating to the conversion or carriage of forest produce ; 
and order experiments or purchases of plant or stock to the value 
of £80. He can also sanction the annual sales of forest produce, 
in  accordance with the tariff approved by the Minister, and order 
the erection and repair of buildings to the value of £160. 

The officers in charge of divisions, of which there are 167, with 
an  nverage area of 83 square miles, act nnder the instructions of 
the Conservator, to whom it is their duty to submit proposals on all 
subjecta relative to the management and working of their forests. 
Authority in certain matters is delegated to them, and they are 
not permitted to exceed their ordinary powers except in cases of 
emergency. The division is subdivided into beats, each in charge 
of a forest guard. There are 1,272 of such beats, averaging 4# 
q u a r e  miles in extent. 

Foresta which come nnder the provisions of section 17 of the 
law, but are not the property of the State, are managed nnder 
the authority of the administrative committees of the 64 depart- 
ments and 14  free towns into which Hungary is divided ; and 
each of these acts through a sub-committee of three members, 
chosen either from its nwn body or among other persons skilled in 
forest business. The State exercises control over the actions of 
these committees by means of inspectors, of whom there are 20 
in Hungary, each having two or more entire departments assigned 
to him. The committee has power to decide, in acoordance always 
with the provisions of the forest law, all questions that are from 
time to time submitted to it by the communes or other proprietors ; 
but it is compelled to take the advice of the Inspector, subject to 
an appeal either by them or by him, in case of disagreement, to 
t.he Minister of Agriculture. I n  urgent cases, the Inspeckr, as 
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the minister's representative, has power to stop fellings or other 
operations which he considers detrimental to the forests ; and in 
such crises the administrative authorities and local police are bound 
to  support him. I n  case the committee habitually fails in its duty, 
the minister can replace it by a State Commissioner ; and this has 
once been dona The 20 Inspectors, with their 20 assistants and 1 
offices, cost the State £8,932 in 1884, and £9,860 in 1885. The 
supervision exercised according to law by these o5cers is not at 
present liked by the proprietors, especially by those among them 
who desire to enrich themselves a t  the expense of future gene- 
tions ; but the good advice they have received has undoubtedly 
added many thousands of pounds to the value of their forest capi- 
tal. Experience continues to show the necessity for the main& 
nance of the existing system; and the Inspectors are now called upon 
to redouble their efforts in order to safeguard the public interests, 
and to correct the errors of the past. 

The State will take charge of, and manage through its own of- 
ficers on behalf of the owners, the communal forests in any depart- 
ment, the administrative committee of which applies for this to 
be done ; and many of the departments have availed themselves of 
this privilege withsthe most satisfactory results. Small private pro- 
prietors map associate themselves together for the payment of 
the establishment prescribed by the law ; and, similarly, communal 
forests of limited extent may be grouped together for purposes of 
management, and the overcharging of their budgets may be thns 
avoided. But if they neglect to provide, in some manner, the ne- 
cessary managers and guards, the departmental administrative 
committee or Minister of Agriculture has power to appoint these 
officials. 

The number and distribution of the superior o5cers and subordi- 
nates employed by the State is as follows :- 

Central office, ... ... 
Inepections, ... ... ... 
State forests, ... ... ... 
Commnnal foreste managed by 

the Gtate, ...... ... 
Higher school, ... ... 
Lower school, ... ... 

Td. 

27 
40 

2,111 

13 
7 
9 - 

2,207 

Menials, 

... ... 
264 

... ... ... 
264 

Superior 
o5cera. 

27 
40 

505 

12 
7 
6 

697 

Subordi- 
nates. 
-7 ... ... 

1,342 

1 ... 
3 

1,346 
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The superior o5cers are of the following classes, viz. :- 
Yeuly rat0 of Pa 

No. with aIloa.ncaa t r  
lodglng, Oflce. Ber- 
vantq and Hora4 

Officers 'corresponding in rank with 
Conservators, ... ... ... 28 £172 to $384 

Secretaries, ... ... ... ... 5 O , ,  116 
auperintendenta of Working Plans, 9 115 ,, 164 
Assistant ditto, ... ... ... 2 ... 60 ... Deputy Conservatore, ... 27 98 ,, 142 
Aspistant ditto, ... . ... ... 60 94 ,, 106 ... Bub-'Assistant ditto, ... ... 140 76 ,, 98 .. Storekeepers and Paymastere, ... 35 60 84 
Engineers, ... ... ... .... 4 84 ,, 152 ... Inspectors of Dapbts, ... IS  57 ,, 83 
Probationers, ... ... ... 26 ... 44 ...... Apprentices, 74 29 ,, 38 
Doctors, ... ... . . . . . .  14 5 1 , ,  90 
Registrars, ... ... ... ... 8 56 ,, 68 ... Accountants, ... ... 60 48 ,, 200 

I n  addition to their yearly pay and allowances, these officers 
receive from 25 to 60 loads of firewood, and are permitted to culti- 
vate from 5) to 284 acres of land, according to their grade. The 
pay and lodging allowance of subordinates ranges from £18 to £42 
a year ; they receive from 17 to 25 loads of firewood, and are al- 
lowed to cultivate from 44 to 5) acres of land, according to grade. 
The annual cost of the above establishment is about $93,550, or 
about 64d. per acre of the forests they manage. 

The Inspectors receive as yearly pay, lodging, and office allow- 
ance, from £180 to £204, with an additional £80 as travelling 
allowance. 

The Assistant Inspectors receive from £80 to £112, with £56 as 
travelling allowance. 

The scale of pay for officers in the State service corresponds with 
that fixed, during the last century, for other o5cials of similar 
rank ; but it is considered too low, and will probably be raised. 
These o5cers are entitled to pensions under rules passed in 1885. 
When necessary, '05cel.s and subordinates are accommodated with 
houses in the forest, the number of buildings erected for this pur- 
pose being as follows, vit. :- 

... For superior officers, one to three' rooms, ... 69 ... .. 1 9  more than thrw rooms, 239 
For snperior officers end guards, ... ... ... 867 ... ... For guarde, ... ... . . . . . .  680 ... ... ... Offices, ... ... ... 27 

1,882 
The service of the manngers and guards employed under the 



departmental administrative committees, is, like that of the State 
officials, permanent, and nnder fixed rules. They cannot be dis- 
charged except nnder a prescribed procedure. The great private 
proprietors usually pay their employe5 at a rate which is from 25 
per cent. to 50 per cent. higher than that of corresponding grades 
in the State service ; but their appointments are not so well secured 
to them, and they have no regular pensions to look forward to. 

I n  order to obtain an appointment as forest officer or manager in 
any of the foresta which are, by the provisions of section 17  of the 
Forest Law, under the immediate control of the State, a candidate 
must be a Hungarian subject, who has completed his studies a t  the 
High School, and passed as Bachelor of Letters or Bachelor of 
Science. He  must either undergo the course of instrnction a t  the 
academy at Selmeczbsnya, or pass the 6nal examination there, or 
be trained in some foreign school of the same class in which all 
the required subjects are taught. He  must then, after serving two 
years on probation, pass the State Forest Examination, held at 
Buda-Pesth, for which he cannot present himself nnlesa he is q w  
lified as above. The proprietms of forests which are under the 
provisions of section 1 7  cannot employ officers or managers who 
have not duly passed this examination. Section 37 of the Forest 
Law provides that no guard can, ten years after the promulgation 
of the law, continue to be employed in these forests unless he has 
passed a prescribed examination. He must, in the first place, either 
pass through one of the secondary schools, and then serve for a year 
on probation, or he must show himself to be proficient in reading, 
writing, and arithmetic, and serve for three years on probation ; 
after one or other of which testa, and as soon as he has attained 
the age of 24 years, he is eligible to pass the Forest Guards' Ex- 
amination, held periodically in various towns throughout the court- 
try. Guards are permitted to perform their military service after 
they have completed their course of instruction and probation. 

All officers, managers, and guards are sworn in, and they wear 
a uniform, prescribed, in the case of the State forest service, by the 
King, and otherwise by the Departmental Administrative authori- 
ties. Up to the end of 1884, the following number of o5cors and 
subordinates in Hungary had been sworn in :- 

Superior Oflcere. 
In the service of the State, ... ... 318 
I n  the service of other proprietors whose foresta 

are under section 17, ... ... ... 695 
Ditto ditto are not under 

section 17, ... ... ... ... 589 
Total, ... 1- 



Of t h e ,  449 have passed the Stab Foreat Examinetion. 

lo the eervice of the State, ... ... 1,523 
In 6 e  service of other proprieton whose forests 

are under sectioa 17, ... ... 14,598 
Ditta d* am not. umIe;'kn 17, 6,929 - 

Total, ... 22,842 
Of theee, 690 only have pamd the Forest Guards' Examination. 

Abut one-third of the entire number of snbordinatea have other 
employment in addition to their forest duties. There are 860 
sworn anperior officers and 2,400 subordinates in Croatia and 
&vo&. E m . +  of both grades can prosecute cases of forest 
o&mea, and, if tbey have been duly sworn in, their depositione 
mnstitute a complete proof against the offenders. 

Private proprietors, whose forests are not under eedtion 17 of 
the law, can employ whom they please ; but their men must be of 
good c h c t e r ,  and sdkiently instructed to be able to do their 
work efEciently. They have, however, at the p m n t  time, v e q  
Eea competePt foresters. 

(To be cimtinacut). 

A GOVERNMENT GRASS FARM IN INDIA. 
IS 1882, ths late Major General Sir Herbert Macpheraon, wish 
ing to impme tbe means of providing fodder for the mounted 
eorpe of the Army, beeame the Itwee of the sides of the Railway line 
between Allahabad a d  Sirathi, and of about 500 acres of lend in 
the Allahabad antonments. This land, which had long been used 
Sor grazing, he simply preserved, bat the rainfall being favourable, 
a fair crop of grass, amounting to 35,000 mannds, was harvested. 
Grase cutting was commenced in July, and it wan wished, if pos- 
sible, to complete the hanesting before the grass seeded. But 
labour was difficult to obtain during September and October, the 
mamn of the kliarif crop, and, consequently, the harvesting was 
B O ~  completed until much later. The quality, too, of the grass cut 
was inferior, and some of the hay was condemned as unfit for fod- 
der. Altogether the result of the first year's operations could be 
considered only tolerably satisfactory from a grass point of view, 
although the accounts at the end of the year showed a small net 
profit. 

In  the next year, 1883, the area of operations was extended. 
Nearly all the cantonment lands, or between 2,000 and 8,000 ares, 

4 e 
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were leased at an annual rental of RE. 9,504, and Re. 5,000 were 
paid to contractors as compensation for forfeiting their leases. In 
Jme, immediately after the commencement of the rains, bhis 
ground was ploughed as a preparation for sowing d4b graaa on it, 
and fenced in to prevent cattle trespassing on to it. As in the 
previous year the railway land was leased for Rs. 492, and the 
grass on it preserved. A portion of the cantonment land was leased 
out for pnblic grazing, and some of it, chiefly kdncirar soil, on 
which it was impossible to grow grass, was leased out for cul t in-  
tion. By these means the actual rent payable for the land8 wxa 
reduced to about Rs. 2,000. Large sums were spent on oart roads so 
as to facilitate the manuring and weeding of the land. Some 
areas of barren land, upon which nothing was ever known to grow, 
were treated by what is known as the "gatha-bandi" metbod, 
being divided into plots, and each plot surrounded by a small em- 
bankment to prevent the rain flowing off the surface. By th is  
method and by deep ploughing and heavy manuring, these areas 
were soon rendered fertile. On the ploughed land a top dressing 
of manure, obtained from the litter of the slaughter cattle and 
transport animals, was put down. . Grass was cut in September, 
but owing to the late rains almost all the first crop was destroyed. 
As in the previous year difficulties were experienced in obtaining 
labour during the k h r i f ,  and cutting had to be continued u n a  
-February. But as the rains lasted longer than nsnal, most of t he  
grass was still succulent when cut. Some 15,000 mannds of the 
coarsest grass from the railway land was passed through chnff- 
cutters and issued to the transport animals, which consumed it 

. greedily, although they refused it in its former state. Altogether 
the year's operations resulted in a considerable cash profit. 

I n  1884 the whole cantonment was added to the farm, the fruit 
trees being also rented. The railway land waa given up, and a 
more convenient area rented in place of it. By this means the 
area of the farm was increased by 1,400 acres. 

I t  was necessary to leave a portion of the area for the pnblic to 
graze their cattle in, and also for cultivation, and one-eighth of the 
area was set aside to be rented out for these purposes. The sums 
realized for these lands amounted to Rs. 8,909, which very nar iy  
paid for the rent of the whole area, although all the most saitable 
land for grass farming was retained. 

Ploughing was cotnmenced as before immediately after the rains. 
A good portion of land was manured, but with the exception of a 
plot or two, no land was planted with drSh grass roots. Expo- 
rience showed that ~nanuring was niore important for grass grow- 
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ing than ploughing. Some three acres of perfectly barren land 
which had never yielded anything before, and which had not a blade 
of p s s  on it, was covered with manure about 2 inches thick, and 
without being ploughed, was allowed to remain in that state until 
the rains, when two luxuriant crops of gmss were cut off the area, 
one in Angnst and the other in October. Land treated in this 
way with cantonment sweepings yielded four to five crops of grass 
in  the year, and from not being worth 6 annas an acre could have 
been mid for Rs. 13 an acre. 

About 100 silos, each 13' x 12' x 6' were dug in convenient 
places for storing the grass ; one silo in the centre of every 6 acres 
of meadow, the crop from this area being sufficient to fill a silo of 
those dimensions. These pita were filled between July and S e p  
tember with grass cut and thrown into the pits by the cutters, a t  
9 pies per maund of grass. But for these silos the grasses 
which ripen in Angnst would have rotted. The constructibn of 
roads was continued, and much of the sloping ground was treated 
by the " gatha-bandi " method with very favourable results. 

Grass for hay was cut from the 15th October to about January. 
A good deal of hay was lost owing to its not having been stacked 
in properly constructed hay cocks. 

During the cold season whenever it rained and it was possible 
to plough, as many ploughs as could be obtained were put on to 
prepare the land for the following year's crop, and all manuring 
was completed before the following June. This proved very ad- 
vantageous as it waa found impossible to prepare all the land a t  
the beginning of the rains. 

The year was a very flourishing one in nearly every way. A 
large profit was made from the fruit trees alone, which rented for 
Rs. 800 from the Cantonment Magistrate, were let out to various 
individuals for R3. 2,100 altogether. 

I n  1885, in addition to the land rented the previous year, nll the 
encamping grounds about Allahabad were taken over by the farm, 
at the usual rent which had been realized by the Collectors in pre- 
vious years, with a view to supplying mounted corps on the line 
of march with fodder. 

The same land was let ont for public grazing and cultivation M 

in the previous years, and Rs. 11,386 were realized from this 
source. This sum very nearly amounted to the whole rent paid 
for the farm. 

Although a very large extent of land had been plonghed and 
manured during the winter months, a large portion still remained 
nncultivatad. This was plonghed and manured during the rains, 



f ran abutxt the 18th Juw,  d &he land ploughed during tbs 
winter wm also ploughed over again. Ploughing wrrs oompleted 
by the 20th July. No dJb grses roots were plontsd, r platifid 
supply having sprung np all over the farm. Every barrea spd 
was ploughed and thickly manured with exoellent resnlts. 
Owing to the L L  gatha-bandis" having been made in the dry 

mason, many breaks were made in them by the d of water 
during the rains. But where properly made they prwed most 
valuable on uneven or sloping ground. Land ksated in this way, 
which before was barren, was soon covered with grass, and cotton 
and castor oil plants sown on the ridgee iotiriahed well. On l e d  
land they caused considerable loes through the water bdging in 
the plota and rotting the grass. Bat & sloping g r d ,  where 
h e  "bands" can be employed with advantage should not be 
ploughed, as the loose fine earth becomes washed sway, and there 
being-no moistnre, the grass withers before it comes to maturity. 

A considerable scm of money was spent in " bunding" a ra- 
vine to form a lake (now called '' Macphemon Leka.") Along tbe 
sides of this lake large numbers of tamarind, orange and m p e p  

trees and bamboos were planted. The old fencing trenches round 
the camp grounds in the farm were replaced by sowing these 
trenches with babul seed, tie aas to form a hedge which, PRer a 
little careful pruning, soon formed an arcelleak defence against 
cattle trespass. 
Weeds appeared in great numbers and soon outgrew the grass. 

They had, therefore, to be uprooted at very considerable expense. 
I t  was found that the pods of the most abundant weed, the " bha- 
rnrf," were eaten by camels and goats. These were therefore 
ailoed and given to the bullocks which devoured them. This some- 
what reduced the cost of weeding. 

Oats were sown on the '& kachar " land, (on which this cereal 
grow well,) for the Battery horses, and was sold at Bs. 3 per 
mmnd. 

From Deoember 1885 the farm had been placed more directly 
d e r  Qovernment as regards acconnt. The financial report of 
the year again showed a very considerable profit. 

I n  1886 grase cutting for rations and ensilage waa commenoed 
on the 1st July. This year after considerable difficulty, and by im- 
porting labourers from a distance, the cutting was done at 6 pia s 
maund of green grass, instead of at 9 pies the rate pid hither- 
to. 

Owing to the rains continuing until later than usual, hay mak- 
ing wae not commenced until the 4etb September, a d  wae 



t i d  until the middle of December, when the third mop of grrw 
grown wss e d .  
O h  and vsrions other forage c r o w  such as aarrots, new mlra 

in varions plasm, and when harvested, were issued to the transport 
animals with very considerable profit. 

The grass lands were again ovurgrown with weds, and earpen- 
sive weeding was ic consequence necessary. Over 4,000 maunds 
of weeds were siloed with grass for the bnllocks. The worst we& 
were used for manure. At the c h e  of the year the p f i t  was 
again considerable. 

The resnlts of the five yams' working has been as follows :- 

But the collateral advantages derived from the undertaking 
have been much greater than those shewn in the above tabular 
statement. 
The value of the cantonment lands have been mnch enhanced ; 

hundreds of acres of barren waste have been reclaimed, ravines 
filled up and roads opened out ; over 8,000 fruit trees and many 
hundreds of other trees have been planted throughout the canton- * 
menta, and a large park made and enclosed and a lake formed. 

From the experienm gained in the management of the farm, 
i t  appears thnt the most economical way of cutting grass on a 
large scale in India is by weight, not by area, or by labourers on 
daily pay. At first 9 pies per mannd of green grass were paid to 
the coolies for cntting the grass, but this was afterwards reduced 
to 6 pies when the crops became heavier. At  the former rate 
some men earned as mnch as 1 2  annas a day. 

The weighing takes up a great deal of time, and becomes im- 
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possible if left until the end of the day, when the coolies have 
finished their tasks. Each maund or bundle of p s  shonld be 
weighed as cut ; the grass cutters' names being written down a t  
the commencement of the work, the Overseer has merely to mark 
the weight opposite each man's name as each bundle is brought to 
him by the cutter for weighment. The head Overseer totalling 
these figures can then p y  the men at the close of the day without 
any delay. 

The cut grass should be spread out to dry, immediately, a few 
coolies on daily wages being employed for this work. The hay 
should be turned over several times dnring the day, and at  night  
i t  should be collected into small cocks to protect i t  from the dew. 
I n  the morning when the sun is hot i t  should be spread out again 
until dry, but not left drying long enough to allow all the en* 
culent matter in it to evaporate. With a bright strong sun one 
full day's drying is generally sufficient, when dry the hay shonld 
be stacked into substantially built cocks. 

The best time for cutting the grass is in September and October, 
just when the seed is ripening, but before i t  has fallen. When the 
ground is cultivated and the rain sufficient, an early crop of grass 
will have to be cut in July. This, where there is much rain, will 
be lost if not "silod." Well manured lands will give four or even 
five crops of grass between June and December, and will some- 
times yield as much as 500 maunds of green grass per acre in the 
twelve months. 

To obtain a good crop of hay the ground must be carefully cd -  
tivated. Grass like other crops requires plonghing, manuring, and 
weeding. A country plough with bullocks and driver can be hired 
dnring the slack season for 4 annas a half day, or 8 annas a 
full day, and each plough is supposed to turn up about t h m  
quarters of an aore aday. This contract plonghing requires, how- 
ever, great supervision, as the drivers, to spare their bullocks, will 
not plough deep if they can avoid doing so. There are three holes 
at  the top of the shaft of the plough. If the first hole is used the 
plonghing will be deep ; not if the others are used. Another trick 
the drivers have for saving their animals is to tighten the rope, 
called the " nadha," which connects the yoke with the shaft of the 
plough. 

The best season to plough land intended for p s s  is dnring the 
winter months; advantage being taken of every shower of rain, 
as the ground, except during or immediately after rain, is often 
too hard for the plough to break i t  up. Ploughing dnring the 
monsoon rains kills the young grass germinating from the seed 



'which fell during the previous year, and the benefit of the plough- 
ing does not appear to be obtained until the following year. 

Manuring is more important for grass, even than ploughing. 
It can hardly be spread too thickly. A good crop of grass can be 
obtained by simply surface manuring about 2 inches deep. Litter . 
from the farm yard, or sweeping, serve excellently well. Barren 
land ploughed and surface manured with the cantonment sweepings 
yielded five crops of grass in the year. The manuring; should be 
done together with the ploughing during the winter months. A1- 
though it may be thought that the best part of the manure spread 
during the winter will be wasted, experience shows, that for grass 
i t  answers best, because it keeps the land soft during the summer 
months and shelters the roots of the grasses. 

Barren and bare soils are often so hard that they can only be 
ploughed, while they are softened by the rains. If after plough- 
ing and manuring such lands a crop of gram, which does not re- 
quire a rich soil, be put down in October, the proceeds will almost 
defray the expense of reclaiming the land. 

Weeding; will often be necessary if a good grass crop is re- 
quired, and will prove expensive ; but there is nothing for i t  but 
to uproot the weeds. The operation will in the end pay through 
the improvement of the crop. Captain Wingate, Assistant Com- 
missary General, began the Allahabad Grass Farm in 1882, and 
carried it on for three years under the orders of that distinguished 
officer the lute Sir Herbert Macpherson. Sergeant Overseer 
Meagher, who was trained under Captain Wingate, has continued 
to carry on this grass farm on the same lines with yearly increas- 
ing success. The Overseer is described as a man of untiring zeal 
and energy, of exceptional educational attainments for his class of 
life, and of the strictest integrity. 

The lesson taught by this singularly euccessful experiment might, 
perhaps, be utilized in the Punjab in connection with the so-called 
Military Rakhs, or areas set apart for providing the troops with 
fuel and grass, and, indeed, in-other cases too. 

W. E. D'ABcY. 

SLEEPER SLIDE. 

Du~mo an inspection of the Mandi State fore&, I had an op- 
portunity of seeing the sleeper slides constructed by Mr. C. E. 
Fendall, Manager of the Mandi Forest Company, and late an As- 
sistant Conservator of Forests in the Punjab, a short account of 
these may be acceptable to your readers. 



m e r e  are two slides, one 6 milee long in the Qodwa foresta, md 
the other 4 miles in Qodann. Them foresta are situated about 20 
mses from the Sntlej river, the k h d  or mountain stream is only 
workable for sleepers for 14 miles, the problem waa how to ge$ the 
sleepers over the intervening 6 d e s .  Last ye- I&. P d  
erected two ma l l  slides abmt 1+ miles, a d  their smceaa lad Bim 
to adopt the same phn. But wbereas last year he had atiliegd 
deepem and scaablings (5" X 4") in the construction, he  c d  
not a h d  to lock up such an immense number as would be re- 
qaked k 10 miles, so he bought inferior pines and sawed a p  
boards 12 % 15' x 3' and 1.2' x 10' x a', the 3 inches was sub 
a e q d l y  zed& to 2+ inches, The main idea ia the eld o m  in 
use in the Jannsar (NoEthrWeet 
Provinces) forah ,  dz, a frame 
(sikanja) of k r m  shown, as h v y  
m pssibls. 
The kohl length d the " eikanji " ia 30 inehes, but thie ie ad 

constant. I n  the frame is placed horizontally first the 15 inch 
boards, azld tben on each aide of it vertically 10 inch boa&. Where 
+here ie a straight nm for the slide, the breadth is rednoed from 15 
to 13 inchee, a d  men 1% inches, the size of the sleepers being UY 
aF x lw x 5)". This is all simple enough, bnt them are same 
few little dodges which I think will be uaefnlly recordedhere, In 
the first phce plme the edgee of the bottom boards, and the inner 
portion of the side boards where they touch the bottom boards, 
then drive year wedges home so rus to tighten it all up. Then pass 
a saw down both &ides of the bottom board, ss as to give it a rough 
edge; having done this loosen your w e d p ,  ram in moss a~ tight 
as pan em, and then finally tightan your wedges. Sectondly, al- 
ways have a " sikanjh " in the middle of one length ; if this is not 
pnt in, yon will never get the moss tO stay in ita place. I n  bad 
pIaces have two "~ikanjh." I n  all curves have the o u t e ~  edge 
slightly higher than the inner, this tends to make the sleeper con- 
stantly slip towards the inner side, saving wear and tear on the 
outer boards. Thirdly, have as big curves as the ground to be 
traversed will allow of. A big curve of course increases the length 
of the slide, and is therefore more expensive, but it is amply repaid 
by the sleepers not having a chance of jamming. Mr. Fendall 
tells me he tried the plan of making a slide without any poole in its 
entire length, and it waa a ghastly failure. Have a pool in at least 
quarter of a mile, and side canals bringing in water wherever they 
can be erected. Slide-men when hurried are apt to put sleepers 
into the slide too quickly one after the other. Never allow this, 



but  let each sleeper get well away with a large quantity bf water 
behind it. I n  this way you will have less chance of the sleeper e 

being left behind the water. If yon have 5 inches of water run- 
ning into the slide, and the joins are fairly watertight, then two to 
three sleepers per minute will be a good rate at  which to send off, 
o r  in great slopes one per minute, so as to allow time for the water 
to  refill the slide after the passage of each sleeper. Never eend a 
skepm down a damp slide, i t  gets such a pace on that i t  knocks the 
slide to p ims ,  besides being dangerous to the men working about it. 

Bund8.-As before noted a pool is required at  least every q u a e  
ter mile to make the bund divert the water so as to run in one 
small channel, then commence the stone work, filling up all cavities 
with well rammed earth. Fill up the face of the band with at  least 
2 feet of well rammed earth or sods, then shut up the hole yon have 
left for the escape of the water. You will of course have been care- 
ful, first of all, to have a stone ready aceurably fitting the eecap hole; 
if you have not done this, you will have no end of trouble, and fhe 
cost of making the bnnd watertight will be great. Never bave the 
top of the bund higher than the side boards of the slide. Let flood- 
water pour over the whole of the top of the bund. If you try to im- 
prison it so as to go over one portion, that portion is bounr! to go, 
and the gap will tend to constantly increase in width. Make the 
mouth of the slide where i t  leaves the bnnd, 20 inches wide for two 
joins, and have these two joins level; this saves a lot of trouble in 
sending off sleepers. If water gets low, you can easily diminish 
C ~ W J  ~eotioa of &q." the width, but Jeep the two joim h e l .  

Stops.-On very steep slopes use " stops " 
to break the fearful pace the sleepers get on. 
Have the bottom board of the slide where the 
stop bangs after the passage of each sleeper 
well backed up, and bave side guides. 

P I N E  RESIN I N  JAUNSAR. 

ABOUT 20 maunds of crude resin have now been subjected to dis- 
tillation in' the chemicr~l laboratory of the Inlperial Forest School. 
Neglecting waste, the result is as follows :- 

Yield in 
OiL Colophony. 

Pinud ezcelsa, .. .. 22 per cent, 78 per cent. 
Pinua long*lia, . . .. 18 ,, 82 ,, 

5 A 



The m d e  resin was brought into a copper retort, melted and 
then heated under admission of a mall supply of water. Eqnd 
quantities of water and of oil of turpentine began to distil over, 
the two liquids separating from each other ocwrding to speoifie 
gravity. The proportion of oil diminished gradually, aqd whea it 
had been reduoed to about onstenth of the volarrre of tbe mb., 
ahs prooess was etopped. The remaining liquid reek was p o d  
into an iron vessel and heabed briskly to drive out ail VOW 
matter. After cooling, a clear semi-transparent solid resin of WBA- 
ber color (colophoay) was left. The oil of turpentine we% col- 
lectad and shaken with water and litmps solution. The litmns Iae- 
oame red owing to acetic acid present, and a further shaking after 
addition of a little sodinm carbonate, restored the blue of tbe litmna, 
indicating that the oil had been thoroughly freed of acid. This 
neutral oil was then allowed to stand, and after about four dqye it 
became clear and ready for use. 

The presence of acid in the crude reein is proved withost any 
doubt. By adding sodium carbonate to neutralize the acid in the 
distilled water of Pinu bngi~oolia resin, I produoed a sslt whicb I 
afterwards treated in a glass retort with strong sulphario wid. The 
result was a very pnre strong acetio wid. 

There is a great difference between the resin of Piolw eatxba 
and of Pinta longqolia. The former produced a mere tracs of 
acid, so that a treatment with soda was almost nnnecesssry. The 
latter, however, gave a larger amount. 

The oil contained at first about I&th part of mid, sind during 
the ordinary prows of distillation, the crystallised soda, which was 
required to neutralize the resulting oil and water from P. longi- 
folk, amounted to about 0.2 per cent. of the crude resin. This 
implies the presence of abont 0.1 per cent. of acetic acid in the 
crude resin. But on continuing the distillation with water for 
five days, the acid which distilled over with the water amounted 
to abont 0.25 per cent. 

I n  Sir D. Brandis' N.-W. Forest Flora, page 508, it is said 
that soda is used in the Punjab- during the distillation of oil of 
turpentine. I mixed soda up to 2 per cent. of the crude resin with 
the latter in the ietort, but this had not the effect of removing the 
acid. Even an addition of 2 per cent. pnre sodium hydrate 
(caustic soda) to resin, out of which almost all oil and a great deal 
of acid had already been expelled, did not stop the evolution of acid 
when the distillation with water was continued. I t  appears to me 
impossible to remove the aoid in the retort itself by means of a 
moderate addition of soda. 



Yet this wodd be very desirable, because the acid vapouis mixed 
ooith some air oxidise the metals of which retorts might be made, 
iron, galvanized iron, copper. Only tin resists. I was therefore 
obliged to tin the copper retort and the cooling apparatus, and this 
had a very good effect. Without this I would not have been able 
to continoe the distillation of the Pinus Zungifolia resin. Bnt the 
Pinua excelscr resin could be distilled in a retort of galvanized iron, 
there being so very little acid present. 

The oil of turpentine of both these trees has an agreeable scent, 
but much weaker than the oil of turpentine of the trade. 

Oil of turpentine and.colophony command the following pricea, 
according to information kindly procured by Messra. Gillander, 
Arbuthnot and Co., Calcutta. 

In  England, reduced to Indian weight and coin- 
RB. 

Oil of turpentine, one mannd, ... ... ... 15 
Colophony, one mannd, ... ... ... 8 

The local wholesale prices at  Dehra Ddn, N.-W. Provinces, are 
t i b o u t  

Ra. 
Oil of turpentine, one maund, ... ... ... 26 
Colophony, 1 maund, ... ... ... Q 

whilst the actual bazaar retail prices are double this amount. 
It is certain that the local prices are higher that those in E n g  

land, and the local market must first be entirely supplied by Indian 
product before export can be thought of. 

From the yield of oil and colophony given above and the local 
pricm, we obtain the actual value of the products of distillation after 
deducting abont 5 per cent. for waste. The crude resin of P. 
&elscr ia then worth abont Re. 9, and that of P. longifolia about 
Rs. 8 per maund of LIZ+ lbs. 

A local demand for the colophony has also arisen at the' works 
of the N.-W. Provinces Boap Company, Meernt, which at  present 
UJHB American colophony. 

SEEDING OF PROSOPIS SPICIGERA. 

f N O ~ ~ O B D  while examining a forest this morning, that there were 
4 s  on a few khandi (Pwsopis spicigera) trees. I am told that 
thia is the third t h e  the trees have seeded thi year, a ah.omn- 



stanoe never known before in this part of India. Perhaps some 
of your readers may have seen or heard of thh, in which case I 
should be glad to know to what they attribute the cause. I may 
mention the season has been a poor one, most of the trees not hav- 
ing had any water. 

The bamboo, by a marvellous provision of nature, is known in 
eome parts of India to seed only in times of drought or famine, 
when the seeds become an article of food, and i t  occurs to me thrt 
i t  may be the same with khandi, the seeds of which are sometimes 

-- 
pounded into flour and eaten. 

17th November, 1888. G. E. M. 

FOREST CONSERVAN~Y.-A Behar correspondent writes :- 
That forest conservation is absolutely necessriry in India no one 

can deny. Forest laws must be rigid to be of any use, and the &v- 
ernment is to blame for teaching the cultivator to howl about forest 
oppression. Forests, though a great good, are necessarily accom- 
panied by some evils to the possessors of jotes in their vicinity. 
Government takes up land for railways, canals, &c., and cases thus 
occur in which individual hardship is inflicted, but this cannot be 
helped. Forests will eventually be appreciated by the bulk of the 
population, and it is only Government that can carry out a 
thorough forest conservation policy. I n  the wind-scorched and 
dried-up plains of Behar, forests are as valuable as they are d i 5  
cult to preserve. In some portions of the Kaimins, Government 
has estates on which spasmodic attempts at  conservation have been 
made, .but in such places buffalo grazing is allowed to go on all 
the year round, and this is absolutely fatal. The go& with his 
axe and his buffalos does more harm in a year than the anltivator 
does in ten. The policy of the Bengal Government lets a p e a k  
deal of the forest difficulty slide. Local officers deal with i t  ao- 
cording to their personal inclinations. One sees what should be 
done and tries to do it, but is transferred before his work is well 
begun. Another does not care fer forestry, and the bother of having 
anything to do with it. He  takes advantage of the howl against 
forest oppression, lets the matter slide, and works up his own pw 
ticular hobby, local self-government, education, municiplitia or 
sanitation.-Engliuhmn. 



FOREST CONSERVANCY I N  THE CENTRAL 
PROVINCES.. 

WE regret that the important work our Department is doing in 
the Central Provinces should only be noticed so late, although the 
Government of India resolution on Colonel Doveton's report is 
more than a year old, but our excuse must be that there are only 
h e l v e  numbers of the " Indian Forester " published during the 
year, whilst there are thirteen Annual Forest Reports, including 
that of the Forest Surveys, to be noticed. 

Work in the Central Provinces has proved beyond the powers of 
the present establishment, and it is evidently time that this large 
Circle shonld be sub-divided, and that the Divisional officers 
shonld be assisted by a strong staff of trained subordinates, and we 
gather from the remarks of the Government of India, that the ne- 
cessity is fully recognized, and that it is confidently expected that 
strengthening the establi~hments will result in better financial 
results than those now shown, whilst the framing of Wo;king Plans 
for the forests of the Central Provinces has been already too long 
delayed for want of o5cers. 

The experience of the Government of India, is that whenever a 
Working Plan has been formed, i t  has always resulted in an imme- 
diate increase of net, as well as gross, revenue, and this point8 to 
the very careful manner in which Forest o5cers throughout India 
have been managing their forests, although every inducement to 
make revenue the chief object in view is held out to them. 

The total area of the reserved forests in the Central Provinces 
is 19,955 square miles, or 24 per cent. of the area of the Province, 
and there are 404 square miles besides of unclassed State forests. 

The 521 square miles added to the area of the reserves since 
last year is all due, except about one square mile, to oorrection of 
discrepancies in the recorded areas, and as the Forest Survey is 
now getting to work in the Central Provinces, more errors in the 
records, due to their being based on mere estimate, will doubtless 
come to light. 

Progwes Report of Forest Administration for the Central Provinwa in 1888-87, 
by Colonel J. C. Doveton, with the osnal Qovernment ordera 
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The forests of each district are now being classified, as foL 
lows :- 

(1). Those to be permanently maintained and requiring strict 
conservancy. 

(2). Those to be permanently maintained, but requiring leas 
etrict conservancy. . (3). Forests available for the extension of cultivation. 

The boundaries of the reserves are stated to be in good order, 
and a record of them is to be prepared in conjunction with the 
approaching suroeys. 

The number of cases compounded and taken into 001114, 6,686, or 
roughly one for wery 3 square miles of forest, haa fallea 
by over 2,000 aa compared with the figares of the p r e v i o ~ ~  ym, 
but it is stated that some cases base been injudiaioudy undertaken 
in the Beta1 dietrict. 

Regarding fire protection, 1,441 eqnare miles, or 8 per cent. of 
the reserved area, have been successfully protaated, at a cost of 4 
piea per acre, whilat the hilnrea have been 185 aquare miles, the 
protection of 122 square miles in excess of that attempted lost , 
year having been undertaken. 

Colonel Doveton remarka, that in the forests of the East Pench 
range of the Seoni Division, the fires passing through the forest 
has had no appreciable effect on the forest growth, eaplinp and 
seedlings not having been injured, and no harm having beea 
done even to the foliage, which was starting at the time of the fire. 
This is said to be due to the decrease in the amount of inflammable 
matter resulting from continued fire-protection. 

The Government of India has enquired whether landowners 
provide grazing on their own lands, in acoordance with the land 
settlement, and whether the grazing fees, whioh are said to be 
lower in the 'central Provinces than elmwhere, annot  be raised 
and graduated in proportion to the accessibility and value crs a 
p i n g  ground of each forest. 

Under natural reproduction, Colonel Doveton etatea that, in 
Bhsndarn, wherever the h m r i  (Le&ropsM arm) forms on 
important element in the forest growth, that the increase of cover 
on the ground ie very marked, and the po~ition Eor bringing tbe 
foreeta under syetematia treatment has greatly improved. 

The following remark8 regarding natural reprdnction will Be 
found interesting :- 
" In all the ranges of the Seoni Divieion whew the aoil ie favorurble 

md where cattle are excluded, there ie generally good growth from sen- 
sown aeed. In the Korai md Sonawani rangee, bamboo aud mj wedlinga 



are coming; up In~uriantly, and in these ranges, M also in a large area of 
tbe Eaat Pench range, tewas and dhaora seedlings are in a prosperous 
condition. But in the 2nd Class and other foreete which are bnmt pe- 
riodically and grazing is not checked, the maiu reprodnction is from stools. 

Regarding the Knntranala and Hathibari reserves which are under 
fire protection, the Divisional Officer remarks, that reprodnction is good 
in both forests, and that thia ie due to fire protection, withont which re- 
prodaction cannot be expected. 

"In parta of the Beonligarh reserve inspected by the Conservator, 
the reproduction of bak and tinne in open spacee, and beneath such in- 
ferior apeciee re ealai, moyin and aonla, waa fonnd to be excellent. 

In those areas in thia Division which are not protected from fire or 
oattle, reproduction i s  a t ,  the beet poor, and though, where there is a 
bortnnate ~eeociation of epeciea eoch as teak with other specially proteot 
ed treee, or with inferior treea for which in the locality there ie no de. 
mand, the yowg growth bee developed well, in a mnsiderable portion of 
the teak-bearing area, the teak has suffered from the too extensive cnt- 
~ g a  of other speciee. I t  is however, hoped that at  no distant period 
theae more valuable areaa will be snbjected to a more rational method of 
treatment. I 

The .natural reprodnction in open spaces at high levels in the Jag- 
mandal reeerve of the Mrndla Divieion was previonely referred to in 
paragraph 69 of the report for 1885-86. The young growth that had 
then sprnng into existence hae continned to develop well, and now in 
the plain portion, except in the one large absolute blank, ,not only hae 

. 

reproduction been excellent, but the proportion of young trees that have 
prseed into the sapling and pole stage is very large indeed; perhaps the 
proportion of teak is a little too large, bat this is a matter to which atten- 
tion has been directed and which will if possible be remedied." 

Under artificial reproduction, there is little to note, except the 
planting of evergreens along boundaries and fire lines in  the Bow- 
ergarh and Khamarpnr reserves, while tinus and khair have been 
sown in the old Bowergarh teak plantation to produce a mixed 
growth. 

As a result of former sowings, it is noted that on 177 acres in the 
Khamarpnr reserve sown in 1877, that there are now 10,400 teak 
tree8 averaging 7 feet in  height and 6 inches in girth, and many of 
whiah'have attained a height of 1 4  feet. 

Thia shows the different nature of the growth of teak in  the 
&ntral Provinces as compared with Assam, where in b n  years, 
teak seedlings have attained heights of 40 feet and girths of nearly 
3 feet. 

A good deal of work appears to have been done in the may of 
climber-cutting, but the record of this work for the whole circle 
is incomplets. 



The cost of climber cutting in  the case of 2,000 acres in the 
northem part of the Korai range, Seoni, was Rs. 102, or about Rs. 
33 per square mile. Cutting back inferior teak trees was effected 
on a small scale in certain forests in Mandla and Hoshangahd, but 
the large supply of teak poles from private forests prevented this 
work being greatly extended, and the area operated on is not given, 

I n  the Central Provinces little attention has hitherto been paid 
to the construction of roads, or of buildings in the forest for the 
temporary accommodation of officars ; Rs. 4,800, or one per cent. of 
the total expenditure, having been so spent during the year under 
notice. 

The following remarks on the amount of produce removed from 
the forest are from the Government of India orders on the 
report :- 

BY DEPAHTMRITAL BI,rORCRASBRS~ 
ACESCY. 

"There was an increue of 1,491 tone in the amount removed by 
departmental agency, and a decreeee of 8,202 tone in that removed by 
purchaaera. The figurea are admittedly incomplete, and it ie di5cult to 
form a true eetimate of what the real reeulte of departmental operations 
have been. The total amount of timber (other than teak and d l )  and 
of firewood (including charcoal) removed from the Government forests 
of all cluteee amounts to only one-sixth of a cubic foot of the former 
and 20 lbs. of the latter, per head of population. The Government of 
India is aware that the requiremente of the people in thie reepect are 
met, to a great extent, from private foreets ; but I am to my that, in the 

D~serfpt ion of 
produce. 

Tlmber, ., . 
Pircwood and charcoal, 

Damboos, ... ... 
O r w ,  ... ... 
Othcr minor produce, ... 

Total  in 1&96-87, ... 
,, 1886-86, ... 

Increnre or decreasc i n  
lb86-87, 

z f  - 
0 $ - C 

Tons. 

6 

3?1 
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10.131 
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11,714 

13,354 

9,166 

6,377 

969 
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28.910 
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136 
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Tons. 

28,644 

78,050 

13,451 

19,767 

6,106 

146,018 
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517 
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28,116 

27.M2 

+1l,i13 



POBER'P CONSEBVAIOOY I N  THE (IENTBAL PBOVINiJEB. 563 

opinion of His Excellency in Council, this extremely low rate points to 
errors in the record, which is admittedly faulty. You explain that two 
principal causes affect the amount of produce removed from the State 
Forests of the Central Provinces-viz., $rat, the impulse given to the 
reckleee felling of timber in zamindari and malguzari forests, due to the 
construction of the Bengal-Nagpur Railway, and the idea possessed by 
the malgnzars that, in consequence of the Settlement operatione now in 
progress, they must seize the present opportunity of making all they 
can out of'their forests ; second, the weakness of the forest establish- 
menta. I am to exprese the satisfaction felt by the Government of India 
that  the importance of these qnestiona is thoroughly appreciated by yon, 
and that the first of the above-named cansee of diminution in the Forest 
Hevenne has your anxious attention. Ilis Excellency the Governor 
General in Council is gratified to learn that you have taken measures to 
explain their true position to the malguzars, and also to enforce the clauses 
of the wajib-ul-arz regarding forest matters. In yonr opinion the facts 
which have come to light in this connection seem to call for a more 
effectual remedy than any which the law at present allowe. Bhould you 
be led to the conclusion that an amendment of the existing legislation is  
needed, yonr proposals will meet with fill1 consideration by the Qovern- 
ment of India. The etrengthening of the permanent conservancy d a b -  
lishments hae now been provided for, and i t  rests with the Coneervator 
to bring about the increase as rapidly as considerations of efficiency will 
admit of. The question of office establishmente will doubtless receive 
yonr attention." 

The financial results of the year are as follow :- 

Proportion 

Year. 8nrplna. %"o"p2 
Rerenna 

1886-87, ... 
1885-86, ... 
Increase or decrease in 

1886-87, ... 

Rs. 

4,99,293 
4,45,432 

+ 58,861 

Re. 
9,57,410 

10,36,894 -- 
-79,484 

RR. Per mt. 

4,58,117 48 
5,91,462 67 

-1,33,345 



FIVE-YEAR PLAN O F  OPERATIONS FOR THE REHAR 
AND MAKONIA FORESTS. 

1. ~ituation.-  hi d h a r  forest is situated in the north-eastern 
corner of the Bijnor district of the Ttohilkhand Division. I t  lies 
south of the submontane road between Kalagarh and Umnagar, 
and is in the vicinity of the town of Rehar. 

2. Area.-The area of the Rehar reserve is 15,719 acres ; of 
this 11,531 acres snly are nnder fire-protection, the remainder, 
consisting principally of grassy plains to the east, is ulilized for 
grazing purposes and for tobacco cultivation. 

3. The adjoining Tarai district forest of Makonia is a continua- 
tion of the Rehar forest, and for pnrposes of management is in- 
cluded in the Rehar forester's charge. The area of Makonia is 
1,075 acres, of which 838 acres are nnder fire-protection. The 
total area of forest for which this plan is drawn up is therefore 
16,794 acres. 

4. Boudzriea, &.-The boundaries of the Working Circle are 
shown on a map. I t  is in charge of a Forester with five Forest 
Guards in charge of the following beats :-Raninagal, Keripur, 
Amangarh, Murgaboj, and Makonia. I t  is free of all rights. 

5. P+& managemat.-The Rehar forest was made over to 
the Forest Department on the 1st December, 1879 ; previous b 
this date it was managed by the Bijnor district authorities. The 
more important items of forest produce were formerly a n n d y  
leased, but since the above date the forest has been worked under 
the Permit and Revenue DepGt system. I t  is annually open from 
November to about 15th February for the export of dry timber and 
minor forest produce, while some thinnings have also been madg 
but no regular system of fellings has hitherto been followed. The 
average revenue realized is from Rs. 1,500 to Rs. 2,000 per annnm. 

Makonia has been managed by the Garhwil Divisional Officer 
for the Superintendent of the Tad i  since 1882. 

6. Protection from fire was started in 1880, and has been con- 
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tinned since with varying success. The following fires have o c  
curred :- 

Year. BeAar. Makonia. 
1881, . . .  ... 9,492 acres. ... 
1882, ... ... 1,980 ,, ... 

... 1887, ... ... 8,073 ,, 
1888, ... ... 1,120 ,, 400 acree. 

!he areas burnt are shown on the fire-protection maps. 
7. The ground.-The gronnd is very irregular. To the west 

and south i t  is out up in all directions by ravines alternating with 
spnrs of high ground which generally run north and south, causing 
great variation in the soil a n d  stock. To the north and east the 
ground is more regular, undulating with a regular slope to the 
south. The elevation of the northern fire-line is about 1,000 feet 
above the sea, that of the new Banjarihar line 763 feet. 

The 8oil.-The soil in the low-lying ground in the vicinity of 
ravines and on the plain is good, sometimes sand, sometimes clay 
predominating ; these alternate layers constitute the normal Bhhbar 
alluvium deposits. The soil is generally moist and well adapted 
to the growth of s41, which species in the richer portions takes 
almost entire possession of the gronnd. Wherever higher gronnd 
occurs the soil becomes poor, generally a stiff clay, shallow and 
dry in character, with frequently a bed of boulders close to the 
surface. A few very low places are found where water lies more 
or  less all the year at or near the surface, similar, on a small scale, 
to the plaantas of Oudh ; they are exposed to heavy frost, and are 
unsuitable for forest growth, and are always blank. Such are 
Ram Tal, Phul Tal, and Jamar Khhta. 

8. The stock.-From the above remarks it may be gathered that 
the stock is irregular, varying with the ground and soil. The 
richer portions, and, generally speaking, all the low-lying gronnd 
hold soil more or less pure, the best parts consisting of high pole 
forest holding 100 and more trees per acre. The half-acre sample 
growth plot, which has been purposely chosen where the forest is 
not extraordinarily rich, contains 80 trees, of which 55 are d l .  A 
two-sore plot has been selected along-side, and thinned out 65 
trees per acre. The sample plot was selectsd and first measured in 
1887, and the trees are measured every gear in March ; the results 
of the observations should give valuable data regarding the growth 
of d l  in this forest. On the high pound inferior species become 
more numerous, and on the jutting spurs d l  disappears entirely, 
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the forest growth consisting of bel, ber, khair, tendn, dhak, kc-, 
with numerous blanks. The species most commonly found mired 
with the d l  are- 

Vernacular. Botanical. 
... Bain, ... ... Terminslia tomentoer. 

Bahera, ... ... 11 bellerica. 
Hair, ... ... ... ,, Chebnla ... Paral, ... ... Bterwoepermum 8naveolem. 
Bandan, ... ... Ougenia dalbergoidee. 
Jam an, ... ... Eugenia Jambolana. ... ... Tendn, ... Diospyros Melanoxylon. ... Dhak, ... ... Bntea frondosa. 
Dhonri, ... ... Lagerstramis parviflora 

... Khnmbi, ... Careya arborea. ... Katbilawa, ... Bnohanania Iatifolia. ... Bel, ... ... Bgle Marrneloe. 
9. Reproduction.-Reproduction is very good in places, but 

over the north and west of the forest still leaves much to be desired. 
I n  the denser portions of the forest, such as hold 90 and more dl 
poles to the acre, we cannot expect reproduction ; but in the open 
portions to the south and east reproduction is good ; but to the 
north, where large tracts of open forest with isolated trees occur, 
such as compartment J, the young growth is very poor. 

10. UmmncEness of stock.-The stock is everywhere injured by 
previous fires, and it is doubtful if there are any sound trees of 
over 30 inches in girth, as of the numerous trees cut in laying out 
fire-lines none over this girth have been sound. There are no 
stumps of large d l  to be found in the forest, nor are there any 
standing trees of any dimensione, say over 5 feet 6 inches in girth. 
This fact leads up to a doubt whether this forest is capable of pro- 
ducing sound d l  timber of large dimensions. 

11. Demand.-Rehar and Makonia being near the markeb and 
accessible on all sides, there is a free demand for all kinds of f o d  
prodnce. Shl poles and those of other species command a ready 
snle, as also fuel and other forest produce. As there has been 
little green timber offered during the laat eight years, there is now 
a considerable demand for it, though i t  is doubtful whether the 
regular annual demand will enable us to sell all the timber which 
the forest is oapable of yielding, and which i t  is now proposed to 
utilize. 

12. Communications and w&s.-The for& is traversed by 
nnmeroua fire-lines, on whioh excellent cart-roads have been con- 
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strutted, while loaded carts can go almost everywhere throngh the 
forest. There are three main roads leading to (1) Ramnagar, (2) 
wid Amangarh to Jaspur, (3) via Lalpuri to Rehar, and these three 
places are the principal local markets. The most important is 
Jaspur, where merchants come from the plains for timber and take 
i t  to the rail at Moradabad. There is a180 a certain trade in char- 
coal at BarhionwAla. Barhiondla is 3 miles, Jaspur 6 miles, and 
Moradabad 37 miles from Amangarh, a revenue dep6t on the 
south-east of the forest. W e  cannot, however, depend on this local 
demand to absorb all the tin~ber available, but must endeavour to 
enter into contracts with some of the big timber merchants of the 
plains. 

13. Choiee of method of working.-We have, then,a forest in which 
the greater part-of the most valuable stock at present on the ground 
is unsound, and which it is desirable to replace as soon as possible 
with a young healthy growth-a forest in which we are doubtful 
whether large sound d l  timber can be produced, but in which we 
wish to produce it if possible-a forest where there is a consider- 
able local demand for poles and small timber of most species and 
also for fuel. 

Under these circumstances, it is thought that the best method of 
working will be strip fellings of coppice mdor standards. The 
coppice operations will yield a plentiful supply of poles and fuel. 
The standards carefully selected will run the best chance of grow- 
ing into big sound trees, and fellings in strips is, i t  ie hoped, the 
most likely method to ensure successful natural reproduction, as 
the yonng growth will be protected from frost, &c. 

14. Pvqaration of stock map.-With these ends in view a map 
showing the distribution of tho stock has been prepared. As the 
work had to be carried out by the ordinary forest establishment, in 
addition to their own duties, nothing very elaborate could be at+ 
tempted. The method adopted was as, follows :-The grassy plains 
and mixed forest unprotected from fire were excluded as unwork- 
able. I n  the fire-protected area lines were run straight through the 
forest east and west, parallel with the new Banjarihar line, and to 
each other a t  a distance of a quarter of a mile apart. Lines 17 to 
23 were taken half a mile apart, the increased distance being given 
to save time, and because the forest growth is uniform and easily 
classed. Along these lines distances were carefully chained a+ 
the class of forest met with was noted and plotted on to the map. 
These lines are indicated by white paint and blazes on the trees, and 
each line has its proper number postal up at the outer boundary 
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and wherever i t  cuts an interior fire-line. A series of lina north 
and south up the fire-lines and main n&las were in like manner 
classified and noted on the map. By connecting the zones of , 
growth thus obtained, and with the aid of the low1 knowledge of 
the Divisional Officer, the Range Officer, Forest Ranger Chinta- 
mani Joshi, and his subordinates, a fairly accurate stock map has 
been prepared. The classes adopted are- 

A. Where d l  is the dominant species of the stock. 
B. Where d l  forms hut a small part of the stock, i. e., rough- 

ly, less than half. 
C. Mixed forest containing little or no dl or gas sy  plains. 

The variations of the stock in class A were also noted and di- 
vided into four sub-classes, which it was intended to show on the 
map, but the changes are so frequent,, and the forest so irregular, 
that it has not been possible to do so satisfactorily ; the note- 
book, however, shows the state of the foreat at any point on the 
various lines. 
15. The result of this. work.gives- 

Area of clase A, . . . . . . . . .  .:r 7,991 acre& ... ... ,, ,, 1, B, ... 450 ... ... ,, ,, C, ... 3,928 ,, 
Mixed forest and grassy plaine unprotected 

from fire, ... . . . . . . . . .  4,425 ,, 
Total area of working circle, .. ... 16,194 ,, 

16. Proposals for working the forests. Treatment of class A. 
Area a d  division of the fore& into compa+tnaents.-Treatment of 
class A, area 7,991 acres. I t  is proposed to fell over the whole area 
of class A in coppice felling8 with reserved standards. Twenty 
years is proposed as the revolution : at  that age the young coppice 
growth may be expected to yield a plentiful supply of poles and 
fuel. The approximate area of class A to be-annually felled over 
will thus be 399 acres. The fire-protected or valued area of the 
working circle has therefore been divided into 11 compartments, 
10 containing areas of class A as nearly equal as can be arranged, 
due consideration being given to the richness or poverty of the 
stock, and the areas reduced or increased accordingly, in order, as 
far as possible, to provide for a stable annual ontturn ; the 11th 
compartment, K, is excluded on account of its poverty. 

17. Description of compartments.-A rough description of these 
compartments is given in an appendix. 

18. Area table of compartmozts.-The following Table gives the 
area of classes A, B, and C in each compartment :- 



Unvalued area not included in above, 4,425 acres. 
19. P k n  of felling8 for next jve  yeare.-The following proposals 

are drawn up for the next five years, and at the expiration of this 
term it is proposed the plan should be revised and amended as may 
be necesmry. The compartments will be worked over in the above 
order. The entire area of class A will be felled over in strips, 
leaving 20 to 30 of the best standards of d l  per acre and a few of 
the best grown of other species ; these standards should not be 
more than about 20 inches in girth, or the probability is they will 
be unsound. 

I t  may be thought that 30 standards per acre is too many 
reserve, and no doubt the coppice growth may be somewhat retard- 
ed by leaving so many ; but i t  has been noted that where young 
standards are suddenly deprived of their companions and isolated 
they frequently die. The Dhikala sample plot affords an instance 
of this, where several young d l  trees left by themselves in the 
open have dried up ; moreover, the trunk becomes quickly covered ' 
with branchlets which eventually spoil the tree. Lastly, in the 
Rehar forest, frosts are frequent throughout the cold season, and 
for this and the previous reasons it is deemed advisable to reserve 
not less than 20 standards per acre. The effects of the standards 
on the coppice growth and reproduction should be carefully noted. 
The average height of the trees in the best portions where it is 
proposed to fell, is 50 feet to 60 feet, and three times the height 
of the trees should be the best width for the strips. The compart- 
ment to be worked will be treated as follows :- 

Compartments. 

... ... A, ... ... B, ... C ,  . . ... D, ... ... ... E, .... ... F, ... ... 0, ... ... H, ... I ... ... J',J ... ... ... Hi 

Total, ... 
. . 

Area of B md C. 

Acrae. 

156 
119 
524 
179 
260 
5 73 
502 

. 414 
304 

' 128 
1,319 

4,378 

Total area 

-- 
Aeree 

889 
918 

1,282 
823 

1,117 
1,185 
1,420 
1,643 
968 
905 

1,219 --- 
12,369 

Area of A. 
-- 

Aetee. 

733 
799 
758 
644 
857 
612 
gl8 

1,229 
664 
777 ... - 

7,991 



The strips will be laid out north and south 150 feet in width and 
running the entire length of the compartment ; alternate strip 
will then be cut over, every second strip being leR for the 2nd 
rotation of the fellings. I n  this way half of each compartment 
will be cut over in alternate strips every ten years. The fellings 
should be made north and south, because, the prevailing winds 
being westerly and often of considerable violence, the atand& 
reserved and young coppice growth will be better protscted by the 
intervening strips, and also the felled strips will receive a more 
abundant supply of seed which will be blown all over them. 

20. Tim of felling.-The working season is a very short one, 
being from 1st of November to about the 15th February (when 
the forest has to be closed owing to danger of fire), so we have no 
choice of time for felling ; the trees must be felled early in N* 
vember. 

Manner of felling.-A main object of these fellings being to 
produce a good coppice growth, it is important that the trees be 
felled close to the ground and with the axe. If found practicable, 
the stumps should also be trimmed with an adze. 
21. Treee near racn'ne8.-No trees on the banks of ravines mnst 

be felled, none, say, within 6 feet of either bank. 
22. For the first year at  any rate, such trees aa are fit for tim- 

ber should be selected and felled by Government agency, col- 
lected on the nearest cart-road and sold there by auction ; when 
only stuff fit for fuel and aharcoal is Ieft, the cutting and export at  
fixed rates can be left to the merchants, care being exercieed thab 
the trees are cut as close to the ground as possible. 

23. I t  will doubtless be fomd at the time of working that 
portions of forest classed A approach class B and C in character 
and are not adapted to this mode of working, or the forest will 
oooasionally be too open, and i t  may not be found advisable to 
materially reduce the stock on the ground. I n  suoh the area 
should be gone over as above in lines north and south, but the 
fellinpls should be simply improvement fellings, taking out all nn- 
sound and deformed trees and any trees that are interfering with 
the growth of young healthy d l .  

24. Treatment o j  B and 0.-The area of B, 450 acres, is too 
amall to be worked separately, and it is preferable to treat classes 
B and 0 together, i.e., 4,878 acres. This joint c h  co~uista, as 
already notad, of poor open forest of bel, khair, tendu, b., with 
much high grass and many blanks, while reproduction is acanty. 
The improvement of this area mnst be left mainly to nature and 
will be a work of time. The principal agent to trust to will be 
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saccessful fire-protection ; but at  the time each compartment is 
worked over the portions of B and ( 2  contained therein should be 
g o n e  over as carefully as possible, and the few d l  existing be helped 
o n  by removing any tree that is keeping them back ; in the same 
way promising trees of other species should be helped, if possible. 
There is, however, but little to be done in this way at  present ; 
creepers will be cut aa provided for later on, but until the effect of 
fireprotection b m e s  more marked, nothing further ia recom- 
mended for this joint class of forest. 

25. Treatment of comp~tment K.-This compartment, area 
1,219 acres, has been excluded from the scheme of working, aa i t  
contains next to no dl: I t  has been classed entirely as C. I t  
should not, however, be left quite uncared for ; as opportunity 
and funds are available i t  should be gone over gradually, improve+ 
ment fellings made where possible or neoessary and creepers cut. 
It should all be gone over in this manner during the next five 
years. 

26. Treatment of gram lande arul mixed fmeat unprotected from 
jire.-The forest area not under firsprotection consists of grassy 
plains on the Baneli Ran, a narrow strip of poor knixed forest b4 
tween the submontane road and the northern onter fire-line and 
grass lands with patches of forests between the Phika nadi and the 
eastern firsline. These will, as at present, be utilized for grazing 
purposes and for tobacco cultivation, and no change in their treat- 
ment is suggested. The extension of tobacco cultivation at Jhulon 
should be encouraged, and the old fields south of Koti Ran might 
be utilized for the same purpose. Leases for collection of gums 
and honey might also be given. 

WORKS OF IMPROVEMENT. 
27. Worke of improvement.-Fire-protection.-Every effort to 

continue successfnl firsprotection should be made. The forest is 
well divided by firslines, and nothing more is required save that 
the Peli Ram Tal line shonld be extended in the same straight line 
to the eastern onter boundary. Some better style of huts shonld 
be made for the accommodation of the fire patrols. Mud huts 
with thatched roof would cost about Rs. 40 each, and will be a 
great improvement on the present grass huts, which afford little 
protection in the hot weather. These huts will also be useful for 
the Forest Guards. They should be built at Sarniwfrla, where the 
forest borinda ry leaves the Baneli f i n ,  at Ulpuri, at Kirpachirjpur, 
at Koti Ran, at  Dewanandpurgarhi, and at  Jhulon. 

28. peeper-cutting.-Creeper-cutting is a most important work 
h c 



and. must be pushed on. The creepers in this forest are numerous 
and most injurious to dl, &c. Much has already been done, about 
one-third of the fire-conserved area having been gone over. Aa it 
is now proposed to undertake regular fellings, they must be p* 
ceded by regular creeper-cuttings, and creepers should be cut at 
least two years before the forest is felled over, while in each corn- 
partment creepers should be re-cut after three years. To bring 
this plan gradually into practice, the cuttings will be arranged as 
follows during the next five years. Many of the colpprtmenta 
having been cut over in whole or in part, the work will often be a 
second cutting :- 

1888-89, compartmente A md B. 
1889-90, J,  O and D. 
1890-91, 1, E and F. 
1891-98, II Q and H and 2nd cutting over A md B. 
1892-98, 1, I and J and 2nd cutting over C and D. 

The creepers should be out close to the ground, or better still 
a little underneath it, and the root smashed with the axe to check 
shoots. They should also be cut so that no parts of the stems cut 
rest on the ground, or they will probably throw out new roots and 
manage to survive. 

Bounduriee.-The boundary of the Rehar reserve is satisfactorily 
demarcated. I t  has not, however, been finally passed as correct 
by the district authorities, and an objection to the bonndary near 
Amangarh is now pending. This should be settled as soon IU 
possible, and the boundary of the whole reserve be passed as finally 
correct. As regards Makonia, such of the boundary as runs with 
village lands is very indefinite and unsatisfactory. This boundary 
should be at  once attended to and permanently laid down with 
ditches and pillars. 

If the present fire-lines of Makonia can be accepted as the penna- 
nent boundary it would be satisfactory. 

F. B. BRYANT, 
Ofg. Dy. C o r n .  of Forests, Garhwdl Dicn. 

Sanctioned for five years from 1888-89. 

C. BAOSHAWE, 
Ofg. Conm. of Foreste, C. C., N.- W. P. and Ou& 

NAINI TAL : 
The  24th September, 1888. 



PI~~OVERY OF FOSSIL TREES NEAR Gl~~s~ow.--The wonderful 
geological discovery in one of the western suburbs of Cflasgow has 
excited widespread interest, and has been pronounced by leading 
scientists to be one of the finest collections in Europe. Some years 
ago the Commissioners of Partrick leased 40 acres of ground at  
the west end of Whiteinch, and this land has since been converted 
into a public park for the burgh. In  the ground Teased was an 
old quarry, which had been used as a receptacle for rubbish. I t  
had once been a wooded eminence ; but the manner in which the 
stones had been taken from the quarry had the effect of dividing 
it into two elevated plateaus, with rocky and precipitous sides. I t  
was seen that this would maka an admirable retreat from a broiling 
sun, and the Commissioners took steps to lay i t  out to the best 
possible advantage. I n  January last, while a carriage-way was 
being cut through the quarry, one of the workmen called the atten- 
tion of the foreman to a peculiar "ring" in the stone. I t  soon 
became evident that a " fossil tree " had been discovered, and later 
there were exposed the twisted and warped roots, as if they were 
living and growing. As the schist was cut through, other " rings " 
were bared ; and now, after seven months of careful excavation, 
nine perfectly rooted trees with'erect stems have been discovered, 
while two other "fallen trees "-also solid stone and perfect in 
shape--with several fine branches have been further exposed to 
view. 

The oircumferences of the different trees at  the thickest part of 
the stem are given as follows :- 

1 11 feet 4 inches. 
1 8 ,? 10) ,# 

1 8 ,, 7 ,, 
1 8 ,, 6 #, 

1 8 ,, 1 ,, 

1 6 feet 8 inchee. 
1 6 I ,  6 ,, 
1 6 9, 4 ,, 
1 5 I, 3 ,, 

The trees vary in height from the root upward from 1 foot to 3 
feet, all having been broken off where the schist ends and the sand- 
stone begins. One fallen tree, lying at  an oblique angle to the 
erect trees, measures 18 feet 10 inches, while mother huge one, only 



partially uncovered as yet, lies longitudinally, and is about 4 feet 
diameter. The floor on which the fossils stand measures 61 feet 
by 25 feet. 

As to the generic identification, some difficulty seems to be ex- 
perienced. While some experts state that they are SipUaria, and 
the roots Stigmaria, there are others who say they have more the 
character of L e p i d M r m  than of SrgrUaria, and even did they 
belong to Sigillaria, it must be the C2athmte group. &. John 
Young, who, in conjunction with Mr. D. C. Glen, prepared a pa- 
per on this subject for the Glasgow Geological Society, is of opinion 
that these trees are of a tremendous age, older than the human 
race to which they just have been revealed ; older indeed than 
animal life of any kind, save, perhaps, a form of leech or  ear* 
worm, traces of which have been met with in the surrounding 
strata. He regards the strata they now stand in as a " portion of 

. the fossil coal and ironstone series," and believes that these trees 
have been covered with 3,000 feet of strata which, after being laid 
down, has again been reduced to a few feet by denudation. I n  a 
paper read to the Glenfield Ramblers at Kilniarnock, the Rev. D. 
Landsborough says :-" The forest now revealed is to Scotland what 
Pompeii is to Italy---only Pompeii is a thing of yesterday in corn- 
parison. . . . . We listen to the birds singing in the branches of 
the grove which now over canopies it, and we gather flowers under 
their shade, but no bird ever sang or flitted amongst the branches 
of that old forest, flowers did not p,ow under their shade, nor did 
the foot of man, or even of a single quadruped, ever tread ita 
sward. How dark, silent, and solitary must the old forests have 
been." 

The Commissioners have taken the necessary steps to protect the 
interesting and instructive sight, and daily numerous visitors a re  
attracted to the spot.- Timber Trade8 Journal. 

KAWRIE P~E.-The destruction of timber seems to go on in New 
Zealand more wantonly than anything we have heard of in the 
pine forests of America, some instances of which are mentioned 
by Mr. Froude in his 0cehna 1886. Travelling from Auckland 
to visit the Maori Reserve, abont 160 miles to the south of the 
capital, he stops at  two towns named after our universities Oxford 
and Cambridge, and at pages 229-30 in that interesting work we 
find the following scenic description :- 

'' WO stopped at Oxford only to change horses. A few miles 
furtbor on we cross~xl the h d  of tho Maori, an? plunged into 



20 miles of unbroken forest- forest which was a forest indeed 
-trees all new to me, from 160 to 200 feet high, many of them 
reminding me, in form and character, of the Australian gum tree, 
with which, I believe, they have no affinity whatsoever ; as if air 
and climate tended to produce the same colours and outlines in 
organisms entirely distinct. The kawrie pine is the grandest of the 
New Zealand forest princes. H e  stands alone, allows no under- 
growth beneath his shade, and clears an open space abont him. 
A track had been cut with the axe for the road on which we were 
travelling, permission being purchased from the Maoris to whom 
the wood belongs. Thirty feet or so had been cleared on either 
aide of the carriage way to let in air and light, and the vast trunks 
lay stretched as they had fallen one upon another, thousands and 
tens of thousands of the finest timber, left to rot ; nay, not even to 
rot, for they had set them on fire where they could, and the fiames 
spreading to the forest had seized the trees which were nearest, 
and there they were standing, scorched, blackened, and leafless : we 
went through absolutely twenty miles of this. Such lavish and 
wanton destruction I muat have seen to have believed. The Maoris 
are too indolent to use the timber, and too careless to sell i t  ; the 
white colonist can get as much as he wants elsewhere. I t  was too 
painful to look at, and it was a relief when we emerged into open 
land and sunshine." 

I t  is a trait in the Maori character, the strong disinclination to 
work if they can get food, fresh air, and sunshine without it, and 
the rents they get by selling rights and privileges, &c., to the 
whites are spent in drinking bouts, spirits, as with other savage 
races, being their delight. Time has not improved them, as the 
writer recollects them some eight and twenty years ago in hun- 
dreds loitering abont the streets of Anckland-men and women 
with pipes in their months, or squatted down at  the wharf-side, 
watching with listless apathy the whites toiling at  the cranes 
unloading ships that lay alongside, and the dusky natives would 
seem to betray no sign of interest in what was going on around 
till one of their own war canoes passed up the bay, when they 
would riae up and shout. 

While large timber is becoming scarcer year by year in nearer 
latitudes, i t  is a pity thnt some stop cannot be put to the wilful 
waste in countries far off, but still accessible, and to which a con- 
stant stream of commerce continuously flows. The kawrie pine 
possesses much of the durability of the hardwood species, at the 
eame time being easily workable. By and by this timber will 
come into greater use, and tbe regrets at  the useless waste of the 



fine forests that is now going on will be too late, and the great 
increase in the value of forest property throughout the world will 
awaken the colonists of these distant hnds to the mistake they 
made in not preserving tbeir trees from wilful dstruction when 
they had the opportunity. 

We can hardly realise trees as high as the lfonoment, and of 
equal girth, not standing singly, but in thousands, being set fire to 
for the purpose of clearing a roadway.-Timba Trade8 J o u d  

THE LONGEVITY OF fi&~s.-Dr. Childs, who lived in N e b d a  
for about thirty years, and was an observer for the Smithsonian 
Institution, counted rings on some soft maples eleven years two 
months old, and found on one side of the heart of one of them 
forty rings and not less than thirty-five anywhere, which were 
quite distinct when the wood was green ; but after it had been 
seasoned only twenty-four rings could be distinguished. Another 
expert declares that all hard wood trees make many rings a year, 
sometimes as many as twelve ; but as the last set of cells in a year's 
growth are very small, and the first very large, the annual growth 
can always be determined, except when from local causes there is 
in any particular year little or no cell growth. This may give a large 
number on one side. Upon the Pacific coast of North America 
trees do not reach the point where they stop growing nearly 
as early as those of the Atlantic coast. Two hundred years is 
about the greatest age attained on the eastern side of the continent 
by trees that retain their vigour, while five hundred years is the 
case of several species on the western coast ; and one writer is 
confident that a sequoia, which was measured, was not less than 
2,876 years old. At Wrangel, latitude 36' 6', a Western hemlock, 
6 foet in diameter at  the stump, was 4 feet in diameter, 132 feet 
further up the trunk, and its rings showed 432 years. But in 
the old Bartram Garden, near Philadelphia, not more than 150 
years old, almost all the trees are on the down grade. The @mew 
robur, England's pride, which at  home is said to live 1,000 years, 
has grown to full size and died in this garden, and the foreign 
spruces are following suit. Silver firs planted in 1800 are decay- 
ing. The great difference in the longevity of trees npon .the west- 
ern and eastern coaets of the continents in the Northern Hemi- 
sphere seems to be due to the warm, moist air carried by strong 
and permanent ocean currents from the Tropics north-easterly, 
in both the Pacific and Atlantic Oceans, which make the climate 
both moiet ~ n d  qntthle in high latitudes;-Engli8h Mechanic. 
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THE GREAT LOO RAFT.--The p e a t  log raft from Joggins, Nova 
Scotia, went through Hell Gate at high tide abont noon on Satur- 
day last, and passed down the East River to its destination in tow 
of seven tugs. The leading tug had a long length of hawser, and 
the others were made fast to the raft, three on each side. Little 
excitement was caused by its passage through the Gate, but the 
shores were well lined by people, all of whom seemed disappointed. 
From the banks the raft looked like a gigantic whale or big ship 
bottom upwards. There was apparently a great deal more of it 
below the surface than above, and from its shiplike shape and the 
submergence apparently of the ends, i t  did not look nearly as long 
aa i t  was reported to be. It was really 592 feet long, 55 feet wide, 
and drew 23 feet of water. I t  was built of 24,000 logs, averaging 
13 inches in diameter and 39 feet in length, and containing 5,000,000 
feet of timber. The raft is cigar-shaped. The logs are bound to- 
gether by wire ropes and chains. Two big tugs towed it down 
from the Bay of Fundy, where i t  has been under construction 
since November, when Mr. Leary's other and unfortunate ven- 
ture was launched. To transport such a mass of timber by the 
usual method would require 45 lumber schooners and cost 30,000 
dollars. The two tugs for towing i t  only charged 4,500 dollars. 
I t  is estimated that the owners will realise 75,000 to 100,000 dollars 
from their venture. The timber coasting trade is alarmed, for 
timber in logs can thus be shipped much cheaper in raft form than 
on board vessels. The Government did its utmost to impose a 
duty upon the raft, but did not suceeed. Mr. Leary will proceed 
to  Joggins before the autumn, where another and larger raft will 
be built upon the ways previously occupied by the present one.- 
Timber Trade8 Journal. 

THE TEAK MARKICT.-M~SSTS. Denny, Mott, and Dicksan's wood 
market report for July 3rd states that the deliveries last month from 
the docks in London were 878 loads and landing 2,216 loads. 

The half-year ending 30th June shows :- 
Deliveries from docks in London ; 7,906 loads, as against 6,138 

loads for the corresponding period last year ; landed in London 
6,626 loads, as against 4,022 loads last year; present stocks in 
London 9,500 loads, as against 12,581 loads last year. The.above 
increase of abont 29 per cent. on the six month's consumption of 
last year and 25 per cent. decrease in the landed stocks is distinctly 
encouraging. 
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Some large orders are in hand, and this fact, combined with & 
ceptionally important shipbuilding requirements-both actual and 
prospective-should give great strength to the market, notwith- 
standing that last month's important landings have again swelled 
the stock on hand to the above ample proportions. The continu- 
ed scarcity of snpplies of European quality trees from the forests, 
and also the large requirements of Burma itself, for barracks, &c., 
continue to keep prices at  the shipping ports a t  a higher level than 
that of prices here, and should serve to check importation and 
keep supplies moderate, if holders on this side refrain from taking 
undue advantage of the situation by forcing up prices to a level 
which would check consumption and serve to cause the repetition 
of the old evil of indiscriminnte shipments, with the inevitable r e  
sult of a demoralised market. 

A very satisfactory feature of the half-year has been the steady 
moderation and mutual consideration shown by all largely inter- 
ested in this important wood, and this is not the least of the factors 
which have tended to restore the market to ita present satisfsctory 
condition.-Timber Tr& J o u d .  

MANUAL O F  INDIAN SYLVICULTURE. 

I HAVE received numerous enquiries regarding the date when my 
Manual-of Indian Sylviculture is likely to issue from the Press. 
As an answer to theso enquiries, I would ask you kindly to state 
that the book will be ready for sale early next month, and will be 
procurable from the Librarian, Foreat School, at Rs. 10 per copy. 

DEHRA DUN, 
18th November, 1888. 



NO. 6297.-The 29th November, 1887.-i'Pay and Acting Al- 
lowance Code," Section 56, page 296. For ' SubAsaistant  Con- 
servatore, Forest Department,' mbstitute ' Probationary Sub-As- 
si8tant Conservators, Forest l)epartment, India. 

No. 1193.-Th 20th December, 1887.-In supersession of the  
Notification of this Department, NO. 1057F., dated the 2nd ul- 
timo, i t  is hereby notified that, consequent on the return from 
Ceylon of Mr. R. H. E. Tliompson, Deputy Conservator of For- 
a t s ,  1s t  grade, Central Provinces, Mr. J. C. McDonell, Deputy 
Conservator of the 1 s t  grade, sub. pro inn., in the Punjab, will 
revert to Officiating Deputy Conservator, 1s t  grade, and Mr. R. 
Zf. M. Elh8, Oficiating Deputy Conservator, 1s t  grade, Bengal, t o  
his substantive appointment of Deputy Conservator, 2nd grade,- 
both with effect from 26th October, 1887. 

No. 1196.-The 22nd December, 1887.-Consequent on the return 
from privilege leave of Mr. E. P. Popert, Conservator of Forests, 
3rd grade, Pegu Circle, Burma, the following appointment and 
reversions are made, with effect from the 2 l s t  November, 1887, and 
until further orders :- 

Mr. Popert to officiate in t h e  2nd grade of Conservators. 
Mr. W. R. Fiaiier, B.A., Officiating Conservator, 2nd grade, 

School Circle, North-Western Provinces and Oudh, and Officiat- 
ing Director of the Forest School, D e l ~ r a  Dun, to  revert to 
Officiating Conservator, 3rd grade, School Circle, and Officiating 
Director, Forest School. 

Captain C. T. Bingham, B.S.C., Officiating Conservator, 3rd 
grade, Pegu Circle, t o  Deputy Conservator, 1 s t  grade, Burma. 

Mr. J. C. McDonell, Officiating Deputy Conservator, l e t  grade, 
Ponjab, to Deputy Conservator, 2nd grade. 

No. 1203.-Consequent on the return from furlough of Captain E. 
S. Wood, Conservator of Forests, 2nd grade, the following ap- 
pointments and reversions are made, with effect from the 24th 
November, 1887, and until further orders :- 

Captain Wood to oficiate in the 1s t  grade of Conservators, and 
t o  resume charge of the Oudh Circle in the North-Western 
Provinces and Ondh. 

Lieutenant-Colonel F. Bailey, R.E., Officiating Conservator, 1s t  
grade, Punjab, to  revert to  Conservator, 2nd grade. 

Mr. E. P. Popert, Officiating Conservator, 2nd grade, Pegu 
Circle, Borma, to revert to  Conservator, 3rd grade. 

Jfr .  R. H. C. Whitfall, Officiating Conservator, 3rd grade, Ondh 
Circle, to be Officiating Conservator, 3rd grade, Berar. 

Mr. E. P. Daneey, Officiating Conservator, 3rd grade, Berar, to 
revert to  his substantive appointment of Deputy Conservator, 
4th grade, North-Western Provinces and Oudh. 
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or in Conncil is pleased to appoint Mr. B. J. Baselden, Acting 
Assistant Conservator of Forests, 3rd grade, to do duty ae Divi- 
eional Forest Officer, Central Division of Kiinara. 

The 24th Notmber, 1887.-Mr. 8. E. Andretoes delivered over 
and Mr. N. D. Satarawalla received charge of the Working Plans' 
Branch office and that of the Sub-Assistant Conservator, Belgaum, 
on the 5th November, 1887, after office hours. 

The 25th November, 1887.-Messrs. A. Stewart and W, C. Rand 
respectively delivered over and received charge of the Divisional 
Forest office, Ratnigiri, on the 5th November, 1887, after office 
hours. 

The 13th December, 1887.-Mr. T. R. Bell, Assistant Conservator 
of Forests, delivered over charge of the Central Division of Kdnara 
to Mr. B. .7. Haselden, Acting Assistant Conservator, on the 1st 
instant, after office hours. 

Northern Circb. 

The 22nd December, 1887.-~Messrs. W. Q. Clubby, Acting As- 
sistant Conservator of Foresta, and S. Hornidge, Assistant Con- 
servator, 1st grade, respectively delivered over and received charge 
of the Divisional Forest office, SbolBpur, on the 15th December, 
1887, in the forenoon. 

The 2 3 4  December, 1887.- Measrs. 8. Hornidge and Q. P. Millett, 
Assistant Conservators, 1st grade, respectively delivered over and 
received charge of the office of the Divisional Forest Officer, South 
ThBna, on the 13th December, 1887, after o6ce hours. 

The 26th November, 1887.-Under the provisions of Section 25 (i) 
of the I n d i ~ n  Forest Act (VII. of 1878), the Lieutenant-Govern- 
or is pleased to sanction the closing of the Reserved Forests in 
the Palanlow and Hazaribagh Forest Sub-divisions and the Hor- 
hap Forest Reservo near Ranchi, all situated in the Chota Nag- 
pore Forest Division, against hunting, shooting, and fishing from 
the 15th December, 1887, until the 1st June, 1888. 
Under the provisions of section 25 (i) of the Indian Forest Act 
(VII. of 1878), the Lieutenant-Governor is pleased to sanction 
the closing of the Reserved Foreste of the Angul and Khorda 
Sub-divisions of the Orissa Forest Division against hunting and 
shooting from the 15th December, 1887, &ti1 the 1st  June, 
1888. 

649A .-The 9th December, 1887.-With effect from the 11th No. - 11-86-1 
September, 1887, the date on which Lieutenant-Colonel J. E. 
Campbell, Officiating Deputy Conservator, 2nd grade, proceeded 
on general leave- 

Mr. E. A. Mcd. Moir, Depnty conserrat&, 3rd grade, to o6ciata 
as Deputy Conservator, 2nd grade; 

Mr. E. F. Litchfield, Oficiating Depnty Conservator, 4th grade, 
b officiate as Depnty Conservator, 3rd grade ; 



Mr. A. Q. Hobart- Rampden, Officiating Assistant Conservator, 
1st grade, to officiate as Deputy Conservator, 4th grade. 
650A No. iI-K2.-With effect i r ~ m  the 10th October, 1887, the date on 

which Lieutenant-Colonel Campbell returned from general l e a v e  
Mr. E. A. McA. Moir, Officiating Deputy Conservator, 2nd 

grade, to revert to his substantive appointment as Deputy Con- 
servator, 3rd grade ; 

Mr. E. F. Lilchfield, Officiating Deputy Conservator, 3rd grde, 
to  officiate as Deputy Conservator, 4th grade; 

JIr. A. O. Hobart-Iiampden, Officiating Deputy Conservator, 4th 
grade, to officiate as Aesistant Conservator, 1st grade. 

No. :!:&.-with effect from the 1st November, 1887, the date 
on which Mr. M. B. Clifford, Officiating Deputy Conservator, 4th 
grade, proceeded on special leave- 

Mr. A. C?. Hobart-Elampden, Officiating Assistant Conservator, 
1st grade, to officiate as Deputy Conservator, 4th grade. 

No. - 652A With effect from the 6th November, 1887, the date on 
11-86-4'- 

which Mr. W. R. J. Brereton, proceeded on subsidiary leave pre- 
paratory to furlough- 
Mr. 6. A. McA. Xoir, Deputy Conservator, 3rd grade, to officiate 

as Deputy Conservator, 2nd grade ; 
Mr. E. F. Litchjeld, Officiating Deputy Conservator, 4th grade, 

to officiate as Deputy Conservator, 3rd grade; 
X r .  A. Campbell, Officiating Assietant Conservator, 1st  grade, 
to officiate as Deputy Conservator, 4th grade. 

'I9 The 28th December, 1887.-The Hon'ble the Lieuten- NO. - 
VII-896'- 

ant-Governor and Chief Commissioner is  pleased to declare the 
undermentioned officers to have passed the Departmental Enamina- 
tion held on the 28th November, 1887, and following days in the 
subjects specified below :- 

I n  the Elements of Law. - 
Mr. L. Mercer, Assistant Conservator. a 

Mr. J. M. Blanchfield, Gub-Assistant Conservatar. 

I n  Land Revenue System. 
Mr. L. Mercer, Assistant Conservator. 

I n  Vernacular. 
Mr. J. M. BlanchJTcld, Sub-Assistant Conservator. 

~.-PWNJAB ~ A Z E T T B ~  

No. 424.-The 1st December, 1887.-Nr. R. J. Pinder resumed 
charge of his duties as Assistant Conservator of Forests, Yont- 
gomery Division, on the forenoon of the 17th of October, 1887, 
on return from the leave of absence granted him in Punjab Qarette 
Notification No. 820, dated the 28th of September, 1887, reliering 
Mr. C. F. Elliott. 

No. 427.-In continnation of Punjab Gazette Notification No. 318, 
dated the 28th of September, 1887, Mr. E. S. Carr, Assistant Con- 
servator of Forests, held charge of the office of District Forest 
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Officer, Lahore Division, from the afternoon of the 10th of Augnst, 
1857, to the afternoon of the 10th of November, 1887, in addition 
to his duties as Personal Assistant to the Conservator of Forests, 
Punj ah. 

No. 430.-With reference to Ponjab Qovernrnent Notification No. 
427 of this date, Mr. A. M. Reutlrer, Deputy Conservator of FoL-- 
ests, received charge of the Lahore Division on the afternoon of 
the 10th of November, 1887, from Mr. E. S. Carr, Assistant 
Conservator of Forests. 
No. 437.-The 2nd December, 1887.-Consequent npon the appoint- 
ment of Mr. E. S. Caw, Assistant Conservator, 1st grade, to 
officiate as Deputy Conservator, 4th grade, with effect from tho 
2nd of September, 1887, Mr. J. Em Barrett, Assistant Conserva- 
tor, 2nd grade, officiates an Assistant Conservator, 1st grade. 
No. 449.-The 7th December, 1887.-biessrs. A. M. Reuther and 

A. E. Wild, Deputy Conservators of Forests, respectively made 
over and received charge of the Hazdra Forest Division on the 
afternoon of the th of November, 1887. li No. 462.-Th 151 December, 1887.-lieutenant-Colme2 W. Sten- 
house, Deputy Conservator of Forests, and Mr. A. L. HcIntire, 
Assistant Conservator of Forests, respectively made over and 
received charge of the Phillour Forest Division on the forenoon 
of the 26th of November, 1887. 
No. 465.-The 16th Decen(ber, 1887.-With reference to Punjab 

Government Notification No. 883 S., dated 5th August, 1885, the 
Hon'ble the Lieutenant-Governor is pleased to direct that Jlunshi 
Far1 Din, Probationary Sub-Assistant Conservator of Forests, 
shall be confirmed in his appointment with effect from the 5th of 
August, 1887. 

?.-CENTRAL PBOVINCEB QAZETTIE- 

No. 6398;-The 2Ist December, 1887.-The following promotions 
aremade with effect from 1st November, 1887 :- 
Mr. Ch~cnder Kumar Chhatterji, Sub-Assistant Conservator of 
the 2nd grade, to be Sub-Assistant Conservator of the 1st grade. 

Mr. Anwar Khan, Eub-Assistant Conservator of the 3rd grade, 
to be Sob-Assistant conservator of the 2nd grade. 

8.-BURMA QAZETTE- 

No. 5.-The following rule, which has been added to the rnles in 
Section 11. of the Rules under the Burma Forest Act, 1881, pub- 
lished under Revenue Department Notification No. 11  (Forests), 
dated the 10th January, 1883, is published for general informa- 
tion :- 

Rltle 8 (~).-The following fees shall he levied on all firewood 
brought to Iiangoon. They shall be payable a t  one or other of the 
collecting stations at AIBn, Pnzundaung, Botntaung, Williams 
street wharf, or Binmalaik :- 

RE. A. P. 
Firewood not exceeding G feet in length and 2 feet 

in girth, por 1,000 billets, . . . ... 10 0 0 
Firowood not exceeding 4 feet 6 inches in length 

and 2 feet in girth, per 1,000 billets, ... 8 0 0 
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KO. 219.-The 18th November, 1887.-With the sanction of the 
Government of India, tho Hesidcnt is pleased, under section 13, 
Act X. of 1882, to appoiut bir. G fi7. Prevoat, Deputy Consemr- 
tor of Forests in tlie Hyderabad Assigned Districts, to  be a Ma- 
gistrate of the 3rd Class in the Melghat Taluk of the Ellicbpnr 
District. 

No. 220.-With the  sanction of the Gover~iment of India, the 
Resident is pleased to invest Mr. Q. F. Preumt, Depaty Conser- 
vator of Forests in the Hyderabad Assigned Districts, with the 
fnll revenue powers (as laid down in Book Circular XSXIV. of 
1879) of an Assistant Commissioner, to be exercised in Ihe Mel- 
ghat Taluk of the Ellichpnr District. 

Firewood not exceeding 4 fect 6 inches in  length 
and 1 foot in girth, per 1,000 billets, ... 2 8 0 

Firewood not exceeding 3 feet in  length and 1 foot 
iu girth, per 1,000 billets, ... ... 1 0 0 

Firewood, small, in bundles of 10 not exceeding 1 
foot in length, per 1,000 bundles, ... ... 1 0 0 

No. 22.-The 14th Noven~ber, 1887.-With reference to  Revenue 
and Agricultural Departmelit No. 984Y., dated Simla, the 21st 
October, 1887, Mr. Q. F. R. Blackwell reported himself for d n t ~  
on tlie 13th instant, in the forenoon. 
Mr. Blackwell is temporarily attached to the Tharrawaddy Divi- 

sion of the Pegu Circle, Lower Burma. 
3'0. 15.-The 21st hrovenlber, 1887.-At an examination held at 

Minbu on tho 7th November, 1887, Mr. C. E. Muriel, A s s i s h l  
Conservator of Foresb, passed the examination in Law and Land 
Revenue prescribed for Forest Officere. 

No. 18.-The 22nd November, 1887.-Mr. EZ. A. Hoghton, Depnty 
Conservator of Forests, made over, and Captain C. T. Bingham, 
Deputy Conservator of Forests, received, charge of the Rangoon 
Division on the  2 l s t  instant, after noon. 
No. 19.-Mr. H. A. TTnghton, Deputy Coneervator of Foresta, la- 

mmed charge of the Working Plans Division on the forenoon of 
this day. 

No. 13.- The 8th December, 1887.-Mr. E. P. Popert, Coneervator 
of Forests, resumed charge of the Pegn  Circle from Caplain C. 
T. Bingham on the 21st November, 1887, before noon. 

No. 17.-The 13th December, 1887.-With the  previous sanction ' 

of the  Q o v e r n ~ ~ ~ e n t  of India, Alartng Tha Ka Do, Forest Ranger, 
3rd grade, in the Pegn Forest Circle, is appointed to be a probr- 
tionary Sub-Assistant Conservator of Foreeta, with effect from the 
1 s t  December, 1887. 

No. 18.-.tfaung Kde ,  probationary Sub-Assistant Conservator 
of Forofits, is confirmd in the grade of Sub-Assistant Consena- 
tor of Forests, with effect from the 1st November, 1887. 

9.-Assam GAZETTE- 

No. 378.- The 1 7th December, 1887.-Babu Tara  KbAor Gupta, 
Sub-Assistant Conservator of Forests, hss qualified in Forest Law. 

' 



No. 15.-The 9th January, 1888.-Mr. P. J. Carter, Deputy Con- 
servator of Forests of the 2nd grade in the Andamans, is granted 
furlough for one year, nnder Section 50 of the Civil Leave Code, 
together with the usual subsidiary leave, with effect from the  date 
on which he may avail himself of it. 

3'0. 58.-The 13th January, 1888.-In t h e  Notification of this 
Department, No. 1196F., dated the 22nd ultimo, notifying certain 
arrangements consequent on the return from privilege leave of Mr. 
Pop&, Conservator of Foresb,  Pegu Circle, Burma, for with 
effect from the 21et November, 1887, and nntil further orders," 
read with effect from the  17th November, 1887, and nntil fur- 
ther orders." 

No. 63.-In anpersession of the Notification of this Department, 
No. 1214F., dated the 23rd ultimo, i t  is hereby notified that, con- 
sequent on the grant  of one year's furlough to Mr. W. R. J. Bre- 
retan, Deputy Conservator of Forests, 1 s t  grade, North-Westem 
Provinces and Oudh, with effect from the 6th November, 1587, 
Mr. A. E. W i l d ,  Deputy Conservator, 2nd grade, Punjab, officiat- 
ed in the 1 s t  grade from the  6th t o  the 16th November, 1887, 
reverting to his substantive appointment on tbe 17th idem; that  
Mr.  J. C. dicDuiacll, Deputy Col~eervator, 2nd grade, Punjab, 
officiated in the  1st  grade from the 17th to  the 25th November, 
1887, being confirmed in that grade on the 26th idem, vice Lieuten- 
ant-Colonel Stenhouse (vide Notification No. 1212F., dated the 
23rd ultimo) ; and that Mr. Wild has been re-appointed to  officiate 
in the 1 s t  grade of Deputy Conservators from the 26th November, 
1887, and until further orders. 

No. 13.-The following promotions a re  ordered with effect from 23rd 
August, 1887 :- 
Mr. C. Q. Douglas, Deputy Conservator, 2nd grade, to be Acting - Depnty Conservator, 1s t  grade; 
Mr. W. C. Ilayne, Deputy Conservator, 3rd grade, to be Acting 

Deputy Conservator, 2nd grade ; 
Mr. C. E. Brazier, Acting Deputy Conservator, 4th grade, to be 

Acting Depnty Conservator, 3rd grade ; 
Mr. G. Hornfray, Acting Assistant Conservator, 1 s t  grade, to be 

Acting Depnty Conservator, 4th grade. 
Tire 7th January, 1888.-Mr. C. L. Toussaint, Sub-Assistant Con- 
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servator, 1st grade, is granted privilege leave for three months 
from 8th December, 1887. 

From 2nd to 7th December, 1887, he will be considered to hare 
been doing duty in the Clanjam District. 

The 12th January, 1888.-Mr. J. S. Qrogan, Forest Ranger, 5th 
grade, North Coimbatore Division, is granted an extension of l a v e  
up to 5th January, 1888, on medical oertificate, under Section 128 
of the Civil Leave Code, in continuation of the leave notified in 
Par t  11. of the Fort St. George Gazette, dated 13th September, 1887, 
page 1590. 

No. 136.-Mr. Q. M. Ryan, Assistant Conservator of Foresta, 3rd 
grade, is promoted to the 2nd grade from 23rd Jnly, 1887. 

The 11th January, 1888.-Mr. R. S. F. Pagan, Deputy Conser- 
vator of Forests, delivered over and Mv. W. Q. Clubby, Acting 
Assistant Conservator of Forests, received charge of the Division- 
al Forest ofiice, Esst Khdndeah Division, on the 19th December, 
1887, before office hours. 

The 12th January, 1888.-6Umsrs. Q a ~ h  Sakharam HingG and 
Waman Ramchandra Qaundk, Sub-Assistant Conservators of For- 
ests, respectively delivered over and received charge of the office 
of the Sub-Assistant Conservator of Forests, Poonq on the 21st 
December, 1887, before office honra 

The 17th January, 1888.-Mr. Charles Qilbert Rogers, who has 
been appointed to the Indian Forest Department by Her Majesty's 
Becretary of State and posted to Bengal, having reported his ar- 
rival in India on the forenoon of the 7th instant, is attaohed to the 
Darjeeling Sub-Division of the Darjeeling Forest Division ae an 
Assistant Conservator of Forests, 3rd grade. 

~.-NORTE-WBSTERN PROVINOES AND OUDH GAZETTE- ~ 
.-Ths 8rd January, 1888.-Mr. d4- Hill, r h o  hre 1mZi 

been appointed to the Forest Department by the Right Hon'ble 
the Secretary of State for India, and who reported his arrival at 
Allahabad on the 30th December, 1887, to be an Assistant Con- 
servator of Forests, 3rd grade, and to be posted to the Oadh 
Circle. 

No. %-The 5th Januuy,  1888.-The following reversions i n  the 
Forest Department of the Punjab are notified for general inform- 
ation with effect from : - 

Ths l e t  November, 1887. 
Consequent upon the reversion of Mr. A. E. WiM, Officiating 

Couscrvator, 3rd grade, to Deputy Conservator, 2nd grade- 



JTr. 0. F. C. Ellwt, Officiating Depoty Conservator, 2nd grade, 
to Depnty Conservator, 3rd grade ; 

dlr. E, A. Down, Officiating Deputy Conservator, 3rd grade, to 
Deputy Conservator, 4th grade ; 

Mr. E. S. C m ,  Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, 1 s t  grade ; 

Mr. J. E. Barrett, Officiating Assistant Conservator, le t  grade, 
to Assistant Conservator, 2nd grade. 

The 2nd November, 1887. 

Consequent upon the return from privilege leave of Mr. E. For- 
rest, Deputy Conservator, 3rd grade- 

Mr. F. 0. Lemarchand, Officiating Depot.y Conservator, 3rd 
grade, to Dcpnty Conservator, 4th grade ; 

Mr. J. H. L ~ c e ,  Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, 1st grade ; 

Mr. E. Murray, Officiating Assistant Cheervator, 1st grade, to 
Assistant Coneervator, 2nd grade. 

Nil. 

Nil .  

Nil. 

No. 239.-The 30th March, 1886.-Under Section 23 of the For- 
est Rules of 1878, the following rates are anthorized to be levied 
opon firewood and charcoal felled or burned in the District jungles 
of the Bangalore District- 

For Firewood. 

4 annas per Vaddar cart-load. 6 pies per fnll head-load. 
6 ,, Country ,, 

For Charcoal. 

1 rupee per Vaddar cart-load. 2 annaa per fnll head-load. 
14 11  count^ $1 I 1 anna per half ,, 

No person shall cut or born firewood and charcoal in District jnn- 
gles or remove the same except nnder a license or pass granted tjy 
the Amildar or District Forest Officer, or such other official duly 
authorized, upon payment of the seigniorage duty, and all persona 
engaged in such felling or burning firewood or charcoal shall abide 
by the terms of the license or pass and by aoch directions as the 



Deputy Commiseioner may, with the approval of the Inspeetor 
General of Foresta, lay down as regards the class or clsaeesof 
trees to be felled and the manner in which they shall be cat md 
removed. 

11. All certe laden with firewood or charcoal and all h a d - I d  
not covered by a license or pass as aforesaid and brought for sale 
or otherwise shall be subject to seigniorage dnty, and the sams 
collected by the Talnk or snch other agency a t  snch place8 as the 
Depnty Commiseioner may appoint with the approval of the In- 
spector General. 

111. A11 firewood or charcoal felled or burned on private or insm 
lands or imported from Her Majesty'e Temtories shall be covered 
by a free pass, aud when so covered shall be exempted from the 
seigniorage above specified. 
IV. A11 time expired and unutilieed licensee shall be null and void, 

and no refund shall be made for nnntilized licensee. 
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No. 145.-The 31st January, 1888.-Consequent on the continued 
deputation to Cooper's Hill College of Dr. W. Schlich, Inspector- 
General of Forests to the Government of India, the following 
substantive pro tempore promotions are made, with effect from the 
16th March, 1887, aud until further orders :- 
Mr. B. Ribbentrop, Conservator, 2nd grade, Punjab, and Officiat~ 

ing Inspector-General of Forests, to be Inspector-General of 
Forests. . * 

Lieutenant-Colonel Q. J. oanSomerm, M.G.L.I., Conservator, 3rd 
grade, Berar, on furlough, to be Conservator, 2nd grade. 

Hr. W, R. Fisher, B.A., Deputy Director of the Foreat School, 
Dehra Dun, and Officiating Conservator, 3rd grade, School 
Circle, North-Westem Provinces and Oudb, and Director of 
the Forest School, to be Conservator, 3rd grade, and to continue 
to officiate as Conservator of the School Circle and Director of 
the Forest School. 

Mr. E. E. Fernandez, Superintendent of Working Plane, to be 
Deputy Director of the Forest School. 

The 2lat January, 1888.-Mr. W. Cat.roll, Sob-Assistant Con- 
servator of Forests, 1st grade, on relief as District Forest Officer, 
Salem, is posted to the North Arcot District. 
Mr. C. Eber Hardie, Sub-Assistant Conservator of Forests, 1 s t  

grade, North Malabar, is posted to the South Arcot District. 
No. 25.-The 26th January, 1888.-Xr. H. T. D. Sweet, Assist- 
ant Conservator of Forests, 2nd grade, and Acting District Forest 
Officer, Bellsry, privilege leave for three months, under section 74 
of the Civil Leave Code, Sixth Edition. 

The 23rd J a n w y ,  1888.-The following promotions, transfers and 
a pointmente are ordered to take effect from 1st January, 1888 :- 
IfZlgen- 

R. Vislwnathorn Pantulu, from 4th to 3rd grade Ranger, permanent. 
Mr. El. J.  McLaughlin, ,, 5th to 4th ,, 9; 9 ,  

R. Sundrmn Pillai, ,, 5th to 4th ,, 9 ,  I S  

Eggio S m t y ,  from Rs. 30 to Rs. 50 as Ranger, 5th grade, on pro- 
bation. * t 

Ranger Eggiu S ~ t r y  from Cuddapah to Godavari District. * * 
X. PichwkuUi Pillai, Forest Ranger, 4th grade, North Coimbatore. 



rary, 1888.-With effeot fioln 
P. Dansey, Deputy Coneewatoi 

Deputy Conservator of F m  

Bciating Deputy Conservahr of 
a Deputy Conservator of 

sting Assistant Conservuto 
as Deputy Cornemtor of 
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- No. 2.-With reference ta Notification Revenue Department (For- 
ests) No. 19, dated Rangoon, the 16th December, 1887, MP. Ray- 
mond Charlea Dun, Sub-Assietant Conservator, on probation, 
assnmed charge of his duties, and was attached to the Nanddy 
Divieion, on the 24th December, 1887, in the forenoon. 

No. 7.- Thc 26th January, 1888.-Under the provieione of section 
7 4  of the Civil Leave Code, Mr. P. W. P'hellusson, Deputy Con- 
servator of Forests, Tomgoo, is granted three months' privilege 
leave, with effect from the date on which ho may be relieved by 
Mr. John Nisbet. 

No. &-Mr. T. H. Aplin, Deputy Conservator of Foreeta, is plreed 
temporarily on special forest duty in Upper Burma with the  Sonth- 
em Shan Column, with effect from the 28th October, 1887, befon 
noon, and until further orders. 

Nil. 

Nil. 
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1st February, 1888, and reported hie arrival a t  Bambalpur and 
aaenmed charge of his duties there on the forenoon of the 20th 
idem. 

No. 4.-The 6th March, 1888.-In Notificatione Nos. 1 and 2, 
dated the 27th ultimo, published in Part IV.  of the Burma ffarstte 
of the Brd inetrmt, (1) for " 9th inetant " read " 8th instant," and 
(2) for,:'aftarnoon of the same day" read " afternoon of the 9th 
instant. 

Nil. 

Nil. 





-- -- 

1.-GAZRTTS OF INDIA- 

Nil. 

2.-!~ADRAB GAZBTTS- 

The 24th March, 1888.-A. V. Chidambara Aiyar, Forest  Ranger, 
5th grade, on probation, South Arcot, is confirmed in that grade 
with effect from 1st March, 1888. 

No. 94.- The 6th April, 1888.-Mr. J. W. Cherry, Deputy Con- 
servator of Forests, 1st grade, to act a s  Conservator of Forests, 
dootl~ern Circle, during tlie absence of Lid.-Colonel I. Campbell 
Walker on leave, or nntil further orders. 

No. 95.-Mr. E. D. M. Hooper, District Forest Officer, Kurnool, 
to act as District Forest Officer, Salem, during the emplogment 
of Mr.. J. IV. Cherry OII other duty, or until further orders. 

AVO. 96. -Mr. T. M. Luahington, Acting District Forest Oficer 
Xilgiria, to act as District Forest Officer, Kurnool, during the 
employment of Mr. E. D. M. Hooper on other duty, or until fur- 
ther orders. 

No. 2212.-The 11th April, 1888.-Mr. Haripad Mitra, L.u.E., 
Sub-Assistant Conservator of Foreste, Koliba, passed an exam- 
ination in Martithi according to the  Higher Standard on the 4th 
instant. 

No. 2315.-Mr. E. JIainwaring, Deputy Conservator of Forests, 
3rd grade, and Divisional Forest Officer, Ahruednagar, is  allowed 
privilege leave of absence for three months from the  2nd May, 
1888 or from such subeequent date as he  may avail himself thereof. 

The 8rd April, 1888.-In supersession of so much of the Notifica- 
tion of 10th March, 1888, as refers to the posting of Mr. Slane, 
Probatiooer, to  the charge of the Pulnmow 6ub-division of the 
Cbota Xagpore Forest Division, i t  is  hereby notified that  Babu 
Kedor Nath M o r u d a r ,  Focest Ranger, will assume charge of 
tha t  Sub-divieion from Mr. Lillingaton, Deputy Conservator of 
Forests, proceeding on special leave. 
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The 10th April, 1888.-Mr. W. Johnston, Deputy Conservator of 
Forests, who reported his return from leave on the 30th March, 
1888, is poated to tho Chota Nagpore Division, to which Ditision 
he is attached for general dnty. - 

Nil. 

No. 176.-l'he 28th March, 1888.-Mr. E. A. Down, Depnty 
Conservator of Forests, on return from privilege leave granted to 
him in Pnnjab Government Notification No. 84, dated 26th Jan- 
uary, 1888, relieved Mr. MacIntire, Assistant Conservator of For- 
ests, of the charge of the Phillour Forest Division on the afternoon 
of the 16th March, 1888. 

No. 177.-Consequent on the return from privilege leave of Mr. E. 
A .  Down, Depnty Conservator of Forests, 4th grade, the following 
reversions will take place with effect from the 17th March, 1888 :- 

Mr. J. L. Pigot, Officiating Deputy Coneemator, 4th grade, to 
Assistant Conservator, le t  grade. 

Mr. J. E. Barrett, Officiating Asaistant Conservator, 1st grade, 
to Assistant Conservator, 2nd grade. 

No. 195.- The 9th April, 1888.-Mr. W. Shukespeur, Deputy Con- 
servator of Forests, has been granted eix months' furlough under 
Section 50 of the Civil Leave Code. 

No. 1793.-The 29th .Uarch, 1888.-Privilege leave for three months, 
under Section 74 of the Civil Leave Code, is granted to Lieutenant- 
Colonel J. C. Doveton, Conservator of Forests, C e n M  Proriweg 
with effect from the 'llst instant, or the snbseqnent date on which 
he may avail himself of it. 

No. 23.-The 20th March, 1888.-With the previous sanction of 
the Government of India, the Chief Commissioner is pleased to 
appoint Mr. D. L. K. Caldnrcrood to be a probationary Sub-As- 
sistant Conservator of Forests in Upper Burma, with effect from 
this date. 

No. 24.-With the previous sanction of the Government of India, 
the Chief Commissioner is pleased to appoint Mr. Walter J. Late- 
Ryan to be a probationary Sub-Amistaut Ccnsewator of Foresta 
in Upper Burma, with effect from the date on which he reporb 
himself for duty to the Deputy Conservator of Forests a t  Bbamo. 

No. YO.-The 29th March, 1888.-With the previous sanction of 
the Government of India, tha Ohief Commissioner is pleased to 
appoint Mr. W. (3. F. Haelctt to be a probationary 6nb-Assistmt 
Conservator of Forests in Upper Burma, with effect from the date 
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on which he  reports himself for duty to the Conservator of For- 
ests, Upper Burma, a t  Mandalay. 

Nil. 

No. 2999.-The 80th March, 1888.-Mr. C. E. M. Rw8el1, Super- 
intendent of Forests, Mysore District, is granted 3 months' E x -  
amination leave from the 4th April, 1888, or such other date a s  he  
may avail himself of the same. 
Xr. B. Ramarrwami Iyer, Forest Probationer, Mysore District, 

is appointed to act as  Gnperintendent of Forests, during the 
absence of Mr. Russell on leave, o r  until further orders. 

No. 38.-The 16th March, 1888.-The Resident is pleased to 
direct the  following transfer and postiug [unong Forest Officers in 
Berar consequent on the transfer of Ranger Bhukan (in temporary 
charge of the duties of the District Forest Officer, Basim), from 
the Basim to the Ellichpur District :- 
Mr. 8. F. Taylor, Aseistallt Conservator and District Forest 

Officer, Amraoti and Akola, is appointed District Forest Officer, 
Basim, but will continue in charge of the  duties of the District 
Forest Officer, Akola, until further orders. 

No. 39.-Ilanger B. Bhukan, of the Berar Forest Department was 
placed in charge of the Basim Forest District, with effect from the 
8 t h  July, 1887, consequent on the tranfifer of Mr. Q. F. Prcvoet, 
Depnty Con8ervator, to the Ellichpur District. 





No. 432.-The 20th April, 1888.-Consequent on the grant  of 
three months' privilege leave to  Lieutenant-Colonel J. 0. Doveton, 
M.s.c., Conservator of Forests, 1st grade, Central Provinces, the 
following temporary promotions are made, with effect from the 
29th March, 1888, and until further orders :- 
Lieutenant-Colonel F. Bailey, R.E., Conservator, 2nd grade, Pun- 
jab,-to officiate in the I s t  grade of Conservators. 

Mr. E. P. Popert, Conservator, 3rd grade, Pegu Circle, Burma,- 
to officiate in the 2nd grade of Conservators. 

Mr. E. P. D a n s q ,  Officiating Deputy Conservator, 3rd grade, 
North-Western Provinces and Oudh,--to officiate in  the 3rd 
grade of Conservators, and to have charge of the Forest De- 
partment in the Central Provinces. 

No. 437.-The 27th April, 1888.-Mr. E. E. Fernandez, Assistant 
Inspector-General of Forests and Superintendent of Working Plans, 
reverted to  his appointment of snbstantive pro tempore Deputy 
Director of the Forest School a t  Dehra D6n on the 10th instant, 
and is granted privilege leave from that  date np to the 3 1 s t  May 
next (both dates inclusive), Mr. A. Smythies continuing to officiate 
as Deputy Director of the Forest School during Mr. Fernandea'8 
absence on leave, or nntil further orders. 

No. 440.-The following transfers are  made in the interests of the 
public service :- 
Mr. M. S. Powler, Officiating Assistant Conservator of Forests, 

1 s t  grade, Central Provinces-to Bengal. 
bir. A. E. LOwrie, Officiating Assietant Conservator, 1 s t  grade, 

Ajmere-to the Central Provinces. 
Mr. J. E. Barrctt, Assistant Conservator, 2nd grade, Pnnjab-- 
to Ajmere. 

No. 471.-The 18th May, 1888.-With reference to that portion 
of the Notification of this Department No. 1209F., dated the 
22nd December last, granting Mr. E. P. Danse,y, Officiating De- 
puty Conservator of Forests, 3rd grade, North-Western Provinces 
and Oudh, three months' privilege leave from the 23rd idem, i t  ie 
notified that  the unexpired portion of such leave, viz., from the 
19th to the 22nd March, 1888 (both dates inclusive), is  hereby 
cancelled. 

No. 106.-The 11th Apn'l, 1888.-Mr. A. W, Peel, Acting Con- 
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servator of Forests, 2nd grade, to act  ss Coaservator of Forests, 
1s t  grade, during the absence of Lieutenant-Colonel I. CampbeU 
Walker on fnrlougli, or until further orders. 

The 24th April, 1888.-The following temporary promotions in the 
Forest Department of the Northern Circle will take effect from 
the 29th February, 1888, the date on which Mr. H. E. Ward took 
charge of the Bellary District Forest office, until further orders 
(in accordance with U. 0. No. 673, dated 26th May, 1884, these 
temporary promotions being consequent on Mr. Sweet's absence on 
privilege leave and involving change of station and of work) :- 

To act in the 1st grade of Forest Rangers- 
Mr. T. G. A. Qarrdoin, Forest Ranger, 2nd grade, Cnddaprh 

District. 
To act in the 2nd grade of Forest Bangers- 

Mr. M. H. Tweedie, Probationary Forest Ranger, 3 r d  grade, 
Kistna District. 

TO act in the 5th grade of Forest Rangers- 
B. Guru Row, Forester, 1st  grade, Cuddapah District. 

No. 2269.-The 13th April, 1888.-Mr. W. A. Wallinger, Sub- 
Assistant Conservator of Forests, NBsik, passed an examination 
in Mari thi  on the 5th instant. 

Northern Circle. 

Ths 13th April, 1888.-Messrs. W. G. Clubby and R. S. F. Fagar 
respectively delivered over and received charge, in addition to his 
own, of the office of the Divisional Forest Officer, Eas t  Khindesb, 
on the 4th instant, after office hours. 

The 16th April, 1888.-Mesers. W. G. Betham and W. G. Cldbg. 
respectively delivered over and received charge of the Divisional 
Forest office of Nisik on the 5th instant, after office houra. 

The 25th April, 1888.-Messrs. F. Gleadow and W. S. Hezim, 
Deputy Conservators of F o r e ~ t s ,  respectively delivered over and 
received charge of the Divisional Forest oflice, Bnrat, on  the 15th 
instant, after office hours. 

Southern Circle. 

The 2nd May, 1888.-Mr. R. Mitra, Sub-Assistant Conservator of 
Forests, made over charge of his duty a t  Kol6ba on the 16th April, 
1888, after office hours, and reported himself a t  Haliyiil for dnty 
under the Divisional Forest Officer, Northern Division, I(linera, on 
the 24th idem, before office honrs. 

The 11th May, 1888.-biesara. 11. &f~~nwaring, Deputy Conservator 
of Forests, and S. Hornidge, A.M.I.Q.E., Assistant Conservator of ~ 
Forests, respectively delivered over and received charge of the 
Divisional Forest office, Ahmednagar, on the 2nd instant, after 
office hours. 

No. 3145.-The 19th May, 1888.-His Excellency the Governor 
in  Conncil is pleased to make the following appointment8 in the 
Forest Department, with effect from the date of retirement of 
Mr. Barrett :- 
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Mr. Framji  R. Deadi to  be Deputy Conservator of Forestm, 1 s t  
grade. 

Hr. W. ff. Betham to be Depnty Conservator of Forests, 2nd 
grade. 

2. Mr. T. R. D. Bell, acting Assistnnt Conuervator of Forests, 
1s t  gmde, is confirmed in that  grade, with effect from 14th July, 
1887. 

The 22nd May, 1888.-Messrs. A. D. WilX.i7rs, Divisional Forest 
Officer, North Thhna, and Joseph BaptLla, L.c.E., respectively 
delivered over and received charge of the office of the Sub-Assist- 
an t  Conservator of Forests, North Th4na B Sub-division, on the 
14th instant, before office honrs. 

The 20th April, 1888.-Mr. H. D. D. French, Assistant Conservator 
of Forests, is granted furlough out of India for six months, on 
medical certificate, under the  provisions of Section 52 of the Civil 
Leave Code. 

Mr. French made over charge of the Knrseong Sub-division of the 
Darjeeling Forest Division to Mr. C. 8. Rogers, Assistant Con- 
servator of Forests, on the afternoon of the 6th April, 1888, and 
left the P o r t  of Calcutta on the 15th idem. 

6.-NORTH-WESTERN PROVINCS~ A N D  OUDH GAZETTE- 

Nil. 

6.-PUNJAB ~ A Z E T T E -  

No. 210.- The 18th April, 1888.-Mr. J. C. MeDonell, Depnty 
Conservator of Forests and Mr. A. M. Retlrer, Deputy Conser- 
vator of Forests, respectively made over and assumed charge of 
the Chamba Forest Division, on the afternoon of the 3rd of April, 
1888, on the departure of the former on the leave granted t o  him 
by Punjab Government Gazette Notification No. 82, doted the 17th 
of Febrnary, 1888. 

No. 215.-Conseqnent on the departure on leave of X r .  J. C. 
ilfcDonell, Deputy Conservator of Forests, 1st  grade, the following 
temporary promotions will have effect from the 4th April, 1888, 
and until further orders:- 
Mr. G. a. Yinniken, Deputy Conservator, 3rd grade, t o  officiate 

as Depnty Conservator, 2nd grade ; 
Mr. A.  N. Reutlrer, Deputy Conservator, 4th grade, t o  officiab 

as  Deputy Conservator, 3rd grade ; 
Mr. J. L. Pigot, Assistant Conservator, 1 s t  grade, to officiate as 

Deputy Conservator, 4th grade. 
No. 247.-The 8th May, 1888.-Mr. E. S. Carr, Assistant Con- 

servator of Forests, has been granted 8pecial leave for six montl~s 
under Hection 61 of the Civil Leave Code. 

No. 251.-Mr. W. Shakespear, Deputy Conservator of Forests, 
and Mr. E. F o t r a t ,  Depnty Conservator of Forests, respectively 
made over and assumed cl~arge of the Riwalpindi Forest Division 
on the afternoon of the 28th of April, 1888, on the departure of 
the former on the six months' furlongh granted to him by Punjccb 
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Goaernment Garate  Notification No. 195, dated the 9th of April, 
1888. 

No. 251.-Mr. W. Shakeepear, Deputy Conservator of Forests, 
and Mr. E. Forrcst, Deputy Conservator of Forests, respectively 
made over and assumed charge o i  the Rbwalpindi Forest Division on 
the afternoon of the 28th of April, 1889, on the departnre of the 
former on the six months' furlongh granted to him by Punjab 
Government Gazette Notification No. 195, dated the 9th of April, 
1888. 

No. 2360.-The 27th April, 1888.-Conseqrient on the transfer to 
Upper Burma of Mr. L. A. W. Rind, Deputy Conservator of Far- 
ests, 4th grade, the following promotious are ordered with effect 
from the  10th November, 1887 :- 

Mr. J. Ballantine, -4ssistant Conservator of Foresta, 1 s t  grade, 
and Officiating Deputy Conservator of Forests, 4th grade, in 
Berar (now on deputation to the Nizam's Government), is pro- 
moted to Deputy Conservator of Forests, 4th grade. 

Mr. E. Dobbe, M.A., LL.D., Officiating Deputy conservator of 
Forests, 4th grade, is appointed as Deputy Conservator of For- 
ests, 4th grade, sob. pro tern. 

Mr. W. King, Assistant Conservator of Forests, 1s t  grade, ie 
appointed to officiate as  Deputy Conservator of Forests, 4th 
grade. 

Mr. M. S. Fowler, ORciating Assistant Conserv~tor  of Forests, 
1 s t  grade, is appointed a s  Assistant Conservator of Forests, l e t  
grade, sub. pro tem. 

No. 2637.-The 9th Hay ,  1888.-Privilege leave for two months 
and fifteen days, under Sections 7 4  and 138 of the Civil Leave 
Code, is granted to Captain C. W, Losack, Deputy Conservator 
of Forests, Central Provinces, with effect from the date on which 
he may avail himself of it. 

No. 2748.- Tlte 14th May, 1888.-Lieutenant-Colonel J. C. Doveton, 
Y.S.O., Conservator of Forests, Central Provinces, availed himself, 
on the afternoon of the 28th March, last, of the three month's 
privilege leave granted him by Notification No. 1793, dated 29th 
idem, making over charge of his duties to Mr. E. P. Dan-, 
Officiating Conservator. 

No. &-The 19th April, 1888.-Mr. (3. F. R. Blackwell, Assistant 
Conservator of Forests, Upper Burma Circle, temporarily aUached 
to the Th~rrawaddy Division, Pegu Circle, was relieved of his duties 
in tha t  Division on the 14th ultimo, before noon. 

No. 4.-The 20th April, 1888.-With reference to Forest Depsrt- 
ment Notification No. 22, dated the 15th March, 1888, Mr. C. L. 
Towsaint, Assistant Conservator, reported his arrival a t  P y i n r u w  
on the 20th March, 1888, in the afternoon, and was p l d  in 
charge of the Yamdthin Sub-division, with head-quarters a t  Yam&- 
thin. 
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No. 5.-With reference to  Forest Department Notification No. 30, 
dated the 29th March, 1888, Mr. W. Q. F. Haslett, probationary 
Sub-Assistant Conservator, reported his arrival in Mandalay on 
the 12th April, 1888, in  the forenoon, and was attached to the 
Mandalap Division. 

No. 6.-With reference to  Forest Department Notification No. 81, 
dated the 5 th  April, 1888, Mr. Q. F. R. Blockwell, Assistant 
Conservator, reported his arrival a t  AlBn on the 24th March, 1888, 
in the  forenoon, and was placed in charge of the Upper Chindwin 
Sub-division, with head-quarters at Kindat. 

No. ?.-With effect from the 12th April, 1888, Mr. R. C. Dun, 
probationary Sub-Assistant Conservator, attached to the Mandalay 
Division, was placed in charge of the Myittha-Panlaung Sub- 
division, with headquarter# a t  Myittha. 

No. 34.-The 1st  May, 1888.-Under the provisions of Section 74 
of the Civil Leave Code, Mr. R. Slade, Deputy Conservator of 
Forests, Upper Burma, is granted three months' privilege leave, 
with effect from the date on which he may avail himself of it. 

No. 38.-The Qth May, 1888.-Mr. P. J. Carter, Deputy Conser- 
vator of Forests, 2nd grade, in Lower Burma, ia transferred t o  
Upper Bnrma, with effect from the 3rd March, 1888. 

No. 39.-Consequent on the transfer to Upper Bnrma of Mr.  P. J. 
Carter, Deputy Conservator of Forests, 2nd grade, in Lower 
Bnrma, the  following promotion is ordered :- 

Mr. J. Nisbet, Deputy Conservator of Forests, 3rd grade, to  be 
Deputy Conservator, 2nd grade, with effect from the 3rd March, 
1888. 

No. 40.-The 10th May, 1888.-Mr. H. Calthrop, Assistant Con- 
servator of Forests, 2nd grade, in Upper Burma, is  promoted to 
be an Assistant Conservator, 1st  grade, and to officiate as Depnty 
Conservator of Forests, 4th grade, with effect from the 17th 
March, 1888. 

No. 6.-The 14th Nay, 1888.-In supersession of Notification No. 
3, dated the  27th February, 1888, Mr. F. W. Thellwson, Deputy 
Conservator of Forests, availed himself, on the forenoon of 17th 
February, 1888 (date of arrival a t  Madras), of the privilege leave 
granted him in Revenue Department Notification No. 7F., dated 
the 26th January, 1888, and reported his return to duty a t  Ran- 
goon on the date of this Notification, before noon. 

9.-Aesm GAZETTE- 

Nil. 

MY S MY SO BE QAZETTE- 

The 26th April, 1888.-The Inspector General of Forests has the 
honor to issue the following Rules defining the powers of Deputy 
Commissionern and Forest Officers in respect of appointment (in- 
cluding promotion) and pnnishment and leave of absence of officials 
of the Forest Department. 

1. The Inspector Qeneral of Foreste reserves to himself the power 
of sanctioning on the recommendation of the Deputy Commission- 
ers, appointing, and punishing and granting leave of abeence to 
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officials of the Forest Department whose mley is above Re. 30 per 
mensem. 

2. Deputy Commisfiioners of Districts will have the power of ap- 
pointing and punishing and granting leave of absence to officials 
under them of the Forest Department, Executive and Ministerial, 
whose salary- exceeds Rs. 15 brit does not exceed Rs. 3 0  per men- 
sem, upon the recommendation of the  Snperintendent and A s s i s t  
ant  Conservators of Forests. Fines authorized under this  rule 
shall not  exceed one month's pay. 

3. The Snperintendent and Aseiatant Conservatore of Forests will 
have the power of appointing, punishing and granting leave of 
absence to  officials of the Forest Department, Executive and M i n i s  
tarial, whose salary doe8 not exceed Rs. 1 5  per mensem. Fines 
not to exceed a month's pay. 

4 Sub-Assistant Conservators m d  Probationers in charge of the 
Forest Department of a District or of a Division of a District wiU 
exercise the powers of recommending (Rnle 2) and of appointing, 
punishing and granting leave of abeence to officials (Rule 3) vested 
in Assistant Conservators. 

5. Ttie Inspector General of Foresta may, on appeal or otherwine, 
revise the orders of Deputy Commissionern passed nnder Rule 2 
and likewise those passed under Rnle 3. I n  the same manner, 
Deputy Comniissioner may, on appeal or otherwise, revise ordere 
~ a s s e d  under Rule 3. 
6: I n  very urgent cases. the 1)eputy Commissioner, Superintendent, 

Assistant Conservator. Sub-Assistant Conservator o r  Probationer 
may pnoish any official under him of the Forest Department (not 
being a gazetted officer appointed by Government) whom h e  is 
not empowered to punish under Rule 2 or 3 as the case may be. 
In  such case, the officer so punishing shall immediately report the 
matter to the authority having the  power of puni~hment nnder Rule 
1 and 2. 

No. 61.-The-April, 1888.-With reference to  the conclnding 
portion of Notification No. 160, dated the  14th Llece~nber, 1887, i t  
is hereby notified tor general information that  the cost of demar- 
cation of inam jnngles will be borne in equal shares by the Qovern- 
ment Forest Department and the inamdar concerned. 

No. 27 1.-The 28th April, 1888.-Mr. B. Ramaswami Iym, Forest 
Probationer, assumed charge or the offico of Superintendent of 
Forests, Mysore, on the forenoon of the 4th instant. 

No. 45.-The 5th April, 1888.-Mr. I;. A. W. Rind, Depnty Con- 
servator of Forests, 4th grade, held charge of the Buldana Forest 
Division from the 20th Ju ly  to  the 19th October, 1887, in addition 
to his own duties, as  District Forest Officer, Akola, during tbe 
absence on privilege leave of Mr. Rasul Khan, Sub-Besieknt Con- 
servator. 



No. 508.-The Slst May, 1888.-Mr. C. F. Rossifer, Rub-Assist- 
ant Conservator of Forests in the Punjab, is appointed to officiate, 
nntil further orders, as an Assistant Conservator of the 3rd grade, 
with effect from the 1st April, 1888. 

No. 545.-The 7th June, 1888.-Mr. W. H. Reynolds, Superin- 
tendent of Forest Surveys, is granted three months' privilege 
leave, with effect from the 5th April, 1888. 

Mr. E. P. Litchficld, Officiating Deputy Conservator, 3rd grade, 
North-Western Provinces and Oudh, attached to the Imperial 
Forest Snrvey Branch, is appointed to officiate as Snperinten- 
dent of Forest Burveys during Mr. Reynolds's absence on leave, 
or until further orders. 

No. 551.-In continnation of the Notification of this Department 
No. 437F., dated 27th April last, i t  is hereby notified that, 
consequent on the return from privilege leave of Mr. E. E. Fer- 
nandez, Depnty Director of the Forest School, Dehra D6n, Mr. A. 
Smythim, Officiating Deputy Director, reverted to his appointment 
in the Forest Department of the North-Western Provinces and 
Oudh, with effect from 1st Jnne, 1888. 

 MADBAS BAS GAZETTE- 

The 7th June, 1888.-Privilege leave is granted to N. Subbier, For- 
est Ranger, 3rd grade, Salem District, for 15 days from date of 
relief. 

The 16th June, 1888.-Mr. J G. F. Marshall, Sub-Aseistant Con- 
servator, 2nd grade, on probation, from North Arcot to South 
Coimbatore. 
Yr. A. F. X. Saldanha, Forest Ranger, 5th grade, on probation, 

from South Malabar to North Malabar. 

~ . - B o ~ A Y  GAZETTE- 

No. 3678.-The 6th June, 1888.-Mr. H. W. Keys, Acting Deputy 
Conservator of Forests, 4th grade, and Divisional Forest Officer, 
Panch Mahtils, is allowed privilege leave of absence for three months 
from the 9th July, 1888, or from such subsequent date as he may 
avail himself thereof. 

The 16th June, 1888.-Meewe. G. S. Hingk and G. K. Sbahane, 
respectively delivered over and received charge of the office of the 
Sub-Assistant Conservator of Forests, West Khindesh, on the 
1 l t h  instant, before office hours. 

4.-CALCUTTA GAZETTE- 

The 6th June, 1888.-Privilege leave for three months is granted to  
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Mr. J. C. Mendes, Gab-Asgistant Conservator of fore at^, in cbuge 
of the Julpigori sub-division of the Jnlpigori Forest Division, 
with effect from the 28th May, 1888, or from snch subsequent 
date as he may be relieved by Babu Hem Chundcr Sircar, Forest 
Ranger, Apalchand Range, who will assume charge of the Sub- 
division in addition to his other duties nntil further orders. 

The 7th June, 1888.-With reference to the Notification dated 3rd 
April, 1888, N r .  C. A. Q. Lillingston, Depnty Conservator of For- 
ests, made over charge of the Palamow Sub-division of the Chotr 
Nagpore Forest Division to B a k  Kedar Nath Bfonrmdar, F o r d  
Ranger, on the afternoon of the 15th idem, and left the Port of 
Calcutta on the six months' special leave granted to him in the 
notification of 10th March, 1888, on the 26th April. 
Consequent on the departure of Mr. Lillingdton, Mr. B. L. Hsinig, 

Assistant Conservator of Forests, 1st grade, will oontinne to 
officiate as Deputy Conservator, 4th grade, nntil further orders. 

The 7th June, 1888.-Privilege leave for three months, nnder the 
provisions of Sections 71 to 74 of the Civil Leave Code, is granted 
to Mr. R. E. M. Ellis, Depnty Conservator of Forests, with effect 
from 1st July, 1888, on his being relieved of the charge of the 
Sunderbuns Forest Division by Mr. W. M. Gem, Depnty Con- 
servator of Forests. 

Mr. E. E. Wylly, Sub-Assistant Conservator of Foreste, attroh- 
ed to the 8nnderbuns Forest Division, is transferred to the 
charge of the Julpigori Forest Division and of the Bnxa 6nb- 
division of that Division, and will relieve Air. Q r e u ~  of hie pro- 
sent charge. 

The 7th June, 1888.-With the previons sanction of the Qovernor- 
General in Council, the Lieutenant-Governor is pleased to pro- 
mulgate the following rules, nnder Section 31 ( j )  of Act VII. 
of 1878 (the Indian Forest Act), regarding hunting, shooting m d  
setting snares or traps, which are applicable to all arean in the 
Lower Provinces of Bengal that have been, or may hereafter be, 
declared protected forests nnder the said Act :- 
1. No person shall in such protected forest, unless it be n e w -  

sary in defence of the life or limb of himeelf or some other, kill 
or wound any elephant, or catch or attempt to catch elephants. 

2. No person shall in snch protected forest set snares or trape. 
3. Nothing in the above rules shall be deemed to prohibit any 
act done with the permission in writing of the Conservator of 
Foreeta or of the Local Government. 

4. Between the 1st April end the 30th Geptember, both daya 
inclusive, in each year, the killing of the following animals and 
birda is prohibited :- 

Deer and antelope. 
Hare. 
Pheasant. 
Partridge. 

Hill and sand grouse. 
Peafowl. 
E'lorican. 
Junglefowl. 

Also spur fowl, all ducks that breed in the country, grep dnck, 
comb dnck, pink-headed duck, large and small whutlmg teal, 
cotton teal, and gyal (Qano gavceucr). 



PXTRACTS PROSI OFFICIAL QAZLTTES. X X X ~  

~.-NOBTE-WE~TERN P ~ O V I N C E ~  AND OUDH GAZETTE- 
2340 2'he 20th June, 1888.-With effect from the 1st  No' 11-448-7-74'- 

June, 1888, the date on which he made over charge of the office of 
Depnty Director of the Forest School to Mr. E. E. Fernandez, Mr. 
A. Smythiee, B.A., Deputy Conservator of Forests, to the Direc- 
tion Division of the School Circle. 

~.-PUNJAB GAZETTE- 

No. 285.-The 6th June, 1888.-Mr. E. F m a t ,  Depnty Coneer- 
vator of Foreste, and Mr. C. F. Roseiter, Sub-Assistant Coneer- 
vator of Forests, respectively made over and assnmed charge of 
the Jhelum Division on the afternoon of 30th of April, 1888. 

No. 288.-Mr. L. a. Smith, Deputy Conservator of Forests, and 
Mr. G. G. Mmniken, Deputy Coneervator of Forests, respectively 
made over and assumed charge of the Baahahr Division on tho 
forenoon of the 26th of May, 1888 on the return of the latter 
from the leave granted to him by Punjab Government Gazette 
Notification No. 117, dated the 6th of March, 1888. 

No. 291.-Mr. A. M. Reuther, Depnty Conservator of Forests, and 
Mr. L. G. Smith, Deputy Conservator of Forests, respectively 
made over and assnmed charge of the Lahore Division on the fore- 
noon of the 24th of May, 1888. 

No. 811.-Tha 16th June, 1888.-Consequent on the departure on 
privilege leave of Mr. W. H. Rqnolds, Depnty Conservator of 
Forests, 2nd grade, the following temporary promotions will have 
effect from the 5th April, 1888, and until further orders :- 

Mr. W, Shakespear, Deputy Conservator, 3rd g r a d ~ ,  to act as 
Deputy Conservator, 2nd grade ; 

Mr. L. G. Smith, Deputy Conservator, 4th grade, to act as De- 
puty Conservator, 3rd grade ; 

Mr. A. L. Mclntire, Assistant Conservator, 1st grade, to act aa 
Deputy Conservator, 4th grade. 

No 312.-Consequent on the departure on frirlough of Mr. W. 
Shakespear, Depnty Conservator of Forests, 3rd grade, and Oficiat- 
ing Deputy Conservator, 2nd grade, the following temporary pro- 
nlotions will have effect from the 29th April, 1888, and until 
further orders :- 

Mr. E. Forrtst, Deputy Conservator, from 3rd to 2nd grade; 
Mr. R. J. P. Pinder to act as Deputy Conservator, 4th grade. 

The 19th June, 1888.-In Punjab Government Gazette, Forest De- 
partment, Notification No. 288, dated the 6th of June, 1888, for 
" 26th of May, 1888," read 8' 20th of May, 1888." 

No. 318.-The 20th June, 1888.-The Hon'ble the Lientenant- 
Uovernor is hereby pleased to appoint Forest Ranger Hira Singh 
to be a Sub-Assistant Conservator of Forests in the Punjab. 

No. 2999.-The 22nd Nay, 1888.-Mr. H. aoore, Officiating De- 
puty Conservator of Forests, Chhindwara District, to have charge 
of the forests of that district. 
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No. 3065.-The 31st May, 1888.-Consequent on the return of 
Hr. a. H. E. Thompson, Deputy Cowervator, on depntation, the 
following reversions are ordered with effect from the 29th October, 
1887: - 
Mr. R. H, C. Whittall, Deputy Conservator, 2nd grade, sub. pro 

tern., on deputation, to his substantive appointment of Depnty 
Conservator, 3rd grade. 
XP. F. B. Dickinson, Officiating Deputy Conservator, 2nd grade, 

in Coorg, to his substantive appointment of Depnty Coneervator, 
3rd grade. 

Mr. G. H. Foster, Dcputy Conservator, 3rd grade, sub. pro h., 
to Officiating Deputy Conservator, 3rd grade. 

Mr. (3. F. Prevoet, Officiating Deputy Conservator, 3rd grade, in 
Berar, to his substantive appointment of Depnty Conservator, 
4th grade. 
Nr. J. Ballanline, Depnty Conservator, 4th grade, sub. pro t m ,  

in Berar, on depntation, to Officiating Deputy Conservator, 4th 
grade. 

Mr. E. Dobbs, Depnty Conservator, 4th grade, sub. pro tm., to 
OEciating Deputy Conservator, 4th grade. 

Nr.  H. Moore, Officiating Deputy Conservator, 4th grade, to his 
substantive appointment of Assistant Conservator, 1st grade. 

No. 3066.-Consequent on the return from furlough of Mr. J. 
McKee, Depnty Conservator, 3rd grade, the following reversions 
are ordered, with effect from the 31st October, 1887 :- 
Wr. L. A. TV. Rind, Officiating Deputy Conservator, 3rd grade, 

in Berar, to his substantive appointment of Deputy Conservator, 
4th grade. 

Hr. W, King, Officiating Deputy Conservator, 4th grade, to hie 
substantive appointment of Assistant Conservator, 1st  grade. 

NO. 3349.-Th 14th June, 1888.-With reference to t l ~ e  Notifica- 
tion of the Government of India, Revenue and Agricultural De- 
partment, No. 440F. of the 27th April, 1888, Mr. M. S. Fowler, 
Assistant Conservator of Forests, on his transfer to Bengal, was 
relieved of his duties in these Provinces on the afternoon of the 
20th March, 1888. 
Mr. A. E. Lowrie, Assistant Conservator of Forests, on his 

tranefer from Ajmere to the Central Provinces, reported his 
arrival a t  Nagpur on the forenoon of the 23rd March, 1888. 

Xr.. A .  E. Lowrie is posted to tlie Raipur dietrict. 
h70. 3352.-Privilege leave for three months, under Sections 74 
and 138 of the Civil Leave Code, is granted to Mr. E. Dobbs, 
Officiating Deputy Conservator of Forests, Seoni, with eftect from 
the 6th July next, or the subsequent date on which he may avail 
himself of it. 

No. 3504.-Captain C. W. Losack, Deputy Conservator of For- 
ests, avniled himself, on the afternoon of the 12th May, 1888, of 
the privilege leave granted to him by Notification NO. 4637, dated 
9th idem. 

No. 48.-The 28tlr May, 1888.-bfr. John Niakt, Deputy Con- 
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eervator of Forests in Lower Bnrma, reported his return a t  
Calcutta, on the  afternoon of the 31st January, 1888, from the 
f n r l o ~ ~ g h  granted to him in British Bnrma Revenue Department 
Notification No. 66 (Foreste), dated the 11th December, 1885. 

No. 49.-On his return from furlough &r. John Nhbet, Depnty 
Conservator of Forests in Lower Burma, was posted to  the  charge 
of the Toungoo Forest Division. 
Mr. Nisbet assumed charge of that  Division from Nr. F. W. 

Thellweon, on the 9th February, 1888, after noon. 
No. 50.-The following alteration of rank is  made, with effect from 

the 10th Febmnry, 1888, consequent on the return of Mr. John 
Nisbet, Deputy Conservator of Forests, from furlough :- 
Mr. LI. B. Ward, Deputy Conservator of Forests, 4th (officiating 

3rd) grade, to revert to his substantive rank. 
No. 51.-Mr. H. B. Ward, Depnty Conservator of Forests, 4th 

grade, in Lower Burma, was promoted t o  officiate as Deputy Con- 
servator, 3rd grade, with effect from the 17th February, 1888, 
during t h e  absence on leave of Mr. F. W. Thdueson, Deputy 
Conservator of Forests, o r  until further orders. 

No. 8.-The 29th May, 1888.-Mr. Q. Q. Corbett, Assistant Con- 
servator of Forests, nssumed charge of his duties as  Assistant 
Conservator attached to the Tharrawaddy Forest Division on the 
forenoon of the 19th instant. 

No. 148.-The 7th June, 1888.-At a departmental examination 
held a t  Rangoon on the 4th and 5 th  June, 1888, the following 
officers passed in Burmese :- 

nigher Standard. 

Mr. C. R. Robart-Hampdm, Assistant Conservator of Forests. 

Lower Standard. 

Mr. G. Q. Corbett, Assistant Conservator of Foreate,-with 
credit. 

Mr. H. Jackson, Assistant Conservator of Forests,-with great 
credit. 

9.-Assam GAZETTE- 
:a. 
4 

Nil. 

No. 403.-The 19th June, 1888.-The following rule, approved by 
the  Government of His  Highness the Maharaja, is published for 
general information :- 

I n  the bfalnad where wild animals taking shelter in any Govern- 
ment jungle qnite close to  gardens and paddy fields cause damage 
t o  crops, the Depnty Commissiouer may, on the complaint of the 
ryot or ryots concerned, an after due enquiry into the complaint 
and ns regards tho description and nnmbor of v a l ~ ~ a b l e  trees s tmd- 
ing, grant n license or licenses in thc form annexed empowering such 
ryot or ryots t o  clear jungle within 100 yards o r  such distance as  
the Depnty Con~missio~irr mny in his discretion consider necessary 
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according to circnmstancee, from his or their garden8 or  paddy 
fie138 to prevent the damage complained of. Provided that in So 
clearing, trees of reserved claee~s shall not be cut except their 
lower branches calculated to d o r d  shelter to wild animrila All 
trees capable of yielding timber felled on the authority of the liorere 
shall be delivered to the Forest Weer demanding the same. 

2. The license granted under the foregoing rule shall be deemed to 
hnve been granted under Gection 26 of the Forest Rdee, and m y  
license holder acting against any of the terms of the license, shall 
be liable to punishment under Gection 40 of the said rules. 

No. 101.-The 8th June, 1888.-Nr. Q. H. Witttnbater, appointed 
to be a Gub-Aesistant Conservator of Forests in the Hyderabad 
Assigned Districts, having reported his arrival, is posted ss Dis- 
trict Forest Officer, Buldana. He assumed charge of hie duties 
on the 19th April, 1888. 
Hr. IZoeul Khan, Gub-Assistant Conservator, is, on making over 

\ charge of the Bnldana Forest Division to Mr. Wittmbakr, 
transferred to Amraoti and posted as District Forest Officer of 
the Amraoti District. 



No. 744.-The 18th July, 1888.-Consequent on the return from 
privilege leave of Br. W. H. Reynolds, Snperlntendent of Forest 
Gurveys, Br. E. F. Litchfield, Officiating Superintendent of For- 
est Rurveys, reverted to  his appointment of Officiating Deputy 
Conservator, 3rd grade, North-Western Provinces and Oudh, at- 
tached to the  Imperial Forest Survey Branch, with effect from the  
5th July, 1888. 

No. 785.-The 27th Jrrly, 1888.-Consequent on the return from 
privilege leave of Lieutenant-Colonel J. C. Doveton, u.s.a., Conser- 
vator of Forests, 1 s t  grade, Central Provinces, the  following 
reversions will take place, with effect from the 25th June, 18d8 :- 

Lieutenant-Colonel F. Bailey, R.E., Officiating Conservator, 1 s t  
grade, Punjab, to  Conscrvator, 2nd grade. 

Mr. E. P. Popelat, Officinting Conservator, 2nd grade, Pegn 
Circle, Burma, to Conservator, 3rd grade. 

Mr. E. P. Danaey, OBicisting conservator, 3rd grade, Central 
Provinces, to Deputy Conservator, 4th grade, North-Western 
Provinces and Oudh. 

No. 790.-In continuation of the Notification of this Department 
No. 785-F., dated the 27th instant, i t  is hereby notified t h a t  Mr. 
E. P. Dannq, Deputy Conservator of the 4th grade, North- 
Western Provinces and Oudh, is appointed to  be Assistant In- 
spector-General of Forests, and Superintendent of Working Plans, 
with effect from the  25th June, 1888, and until further orders. 

No. 171.-Tha 22nd June, 1888.-Mr. W. Carroll, Sub-Assistant 
Conservator of Forests, to nct as  District Forest Officer, Bellary, 
during the absence of bfr. Sweet on leave, or until further orders. 

No. 177.-The following reversions and promotions are ordered :- 
Mr. J. H. B. Brougham, Acting Deputy Conservator, 4 t h  grade, 

is promoted to Deputy Conservator, 4 th  grade, with effect from 
2 1st December, 1887. 

Mr. Q. Homfray, Acting Assistant Conservator, 1s t  grade, is 
promoted t o  Assistant Conservator, l e t  grade, with effect from 
21st December, 1887. 

Mr. C. E. Brauier, Assistant Conservator, 1 s t  grade, is  promoted 
to Acting Deputy Conservator, 4th grade, with effect from 21st 
December, 1887.- 

,tlr. C. E. Braaim, Acting Deputy Conservator, 4th grade, t o  
revert to  Assistant Conservator, 1s t  grade, with effect from 30th - 
January, 1888. 
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Mr. A. W. Lushington, Assistant Conservator, 1s t  grade, ie pro- 
moted to Acting 1)eputy Conservator, 4th grade, with effect from 
30th Jannary, 1888. 

Mr. F. A. Lodge, Assistant Conservator, 2nd grade, is promoted 
t o  Acting Assistant Conservator, 1st  gmde, with effect from 
30th January, 1888. 

Mr. E. D. ill. Hooper, Acting Deputy Conservator, 2nd grade, 
is promoted to Acting Deputy Conservator, 1s t  grade, with 
effect from 20th April, 1888. 

Mr. 3. W. Aforga~c, Deputy Conservator, 3rd grade, is promoted 
t o  Acting Deputy Conservntor, 2nd grade, with effect from 
20th April, 1888. 

Mr .  H. J. A. Porter, Acting Deputy Conservabr, 4th grade, is 
pron~oted to Acting Deputy Conservator, 3rd grade, with effect 
from 20th April, 1888. 

Mr .  C. 6. Braaier, Assistant Conservator, 1s t  grade, is  promo- 
ted to Acting Deputy Conservator, 4th grade, with effect from 
20th April, 1888. 

Mr. A. IV. Ltrahington, Deputy Conservator, 4th grade, is pro- 
moted to Acting Deputy Conservator, 3rd grade, with effect from 
6th May, 1888. 

iKr. ff. HonLfray, Assistant bonserrator, 1s t  grade, is promoted 
to Acting Deputy Conservator, 4th grade, with effect from 6th 
May, 1888. 

No. 173.-The 26th June, 1888.-Mr. H. T. D. Stocet, Aasistant 
Conservator of Forests, 2nd grade, and Acting District Forest  
Officer, Bellary, furlough on medical certificate for six months, 
under Gection 50 of the Civil Leave Code, Gixth Edition, in com- 
mutation of the privilege leave for three months already granted 
to him, vide Notification a t  page 7 4  of the Fort St. George Gazette, 
dated 31st January, 1888. 

Thc 4th July, 1888.-Mr. H. H. Ward, Acting Sub-Aesistant Con- 
servator of Forests, will, on being relieved by Mr. Carroll of the 
charge of the District Forest office, Bel!ary, proceed to Nandyal and 
report himself to the District Forest Officer, Kornool, for orders. 

The 2 I u t  J u l . ~ ,  1888.- V. C. Doraiswami Pillai, Forest Ranger, 
5th grade, North Arcot, is granted leave on medical certificate 
under Section 128 of the Civil Leave Code for two months from 
10th May, 1888. 
A. G. Theruvcngadastcami Moodalyar, Forenter, North Arcot, to 

act  as Forest Hanger, 5th grade, during the  absence of Dorai- 
swarni Pillai on leave, o r  until further orders. 

No. 4521.-The 9th July, 1888.-Mr. T. B. Fry, Acting Dcpnty 
Conservator of Forests, 2nd grade, is  allowed privilege leave of 
absence for three months from the 7th Angust, 1888, or from wch 
subsequent date as he may avail t~imselt thereof. 

No. 4535.-His Excellency the Governor in Council is pleased to 
appoint Mr. R. 0. Wroughton to act as  Working Plans Division- 
a l  Forest Officer, in  addition to his other du~ies ,  duriug the absence 
of Xr. T. B. Fry, or till further orders. 
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The 12th Jtdy, 1888.-Mesars. R. R. Madan, L.o.E., Acting Assistant 
Conservator of Forests, and Ganesh Sakilaram Binge respectively 
delivered over and received charge of the A f ub-Divisional Forest 
office, South Thlna,  on the 7 th  July, 1888, after office honrs, as  
directed in Government Resolution No. 4462, dated 6th July, 1888, 
in  the Revenue Ikpartment. 

The 14th July, 1888.-Meeera. R: W. Keya, Acting Deputy Con- 
servator of Forests, and R. H. .flladan, L.c.E., Acting Assistant 
Conservator of Forests, respectively delivered over and received 
charge of the Divisional Forest offico, Panch hlahirls, on  the 9 th  
instant, before office hours. 

l'hs 16th July, 1888.-bfesrrrs. S. Hornidge, n.llr.r.c.E., Acting 4 th  
grade, Deputy Conservator of Forests, and W. G. Clnbby, Acting 
3rd g r ~ d e  Assistant Conservator of Forests, respectively delivered 
over m d  received charge of the Divisional Forest office, Ahmed- 
nagar, on the 12th July, 1888, before office honrs. 

The 17th July, 1888.-Messrs. W. 0. Clabby, Acting Assistant Con- 
servator of Forests, 3rd grade, and W. Q. Betham, Deputy Con- 
servator of Forests, 2nd grade, respectively delivered over and 
received charge of the Divisional Forest office, Nlsik, on the  10th 
July, 1888, before office hours. 

Tha 18th July, 1888.-The following temporary promotions are 
made during the absence of Mr. B. H. M. Ellis, Deputy Conser- 
vator of Forests, 2nd grade, on three months' privilege leave, with 
effeot from 30th Jnne, 1888, or until further orders :- 
MT. Q. A. Richardson, Deputy Conservcrtor of Forests, 3rd grade, 

t o  officiate in the 2nd grade. 
Mr. R. L. Beinig, Assistant Conservator of Foresb, 1s t  grade, 

end Officiating Deputy Conservator of Forests, 4th grade, to 
officiate in the  3rd grade of Deputy Conservators of Forests. 

~ . - N O R T H - ~ E ~ T E ~ N  PROVINOES A N D  OUDH GAZETTE- 

2412 No. z4d6A-a.-ili'. Q. Greig, Conservator of Forests, Central Circle, 

furlonah on medical certificate for six months in India. in exten- 
sion o r t h e  furlongh granted in this Department ~ o t i f i l a t i o n  No. 

21" dated the 4th June, 1886. 
11-446-3-1 2' 

26% 
flOm I=.- The 10th July, 1888.-Mr. A. O. Hobart-Hampden, 

Officiating Deputy Conservator of Forests, in charge of Dehra Drin 
and Sahiranpur Uivisions, privilege leave for three months, with 
effect from the 17th July, 1888, or subsequent date. 

2G30 No. - - - -2Lir. A. Smythiee, Deputy Conservator of Forests, 
11-4a6A-6' 

4th grade, on return from privilege leave, to the charge of the 
Dehra D6n Division. 

No. - P694 Mr. L. Mercer, Assistant Consorvator of Forests, 
11-456~70'- 

to the charge of the Gnhiranpur Division during the  absence on 
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privilege leave of Mr. A. a. Hobart-Hampdm, or until further 
orders. 

2709 No. Imo.-Mr, F. B. Byan t ,  Deputy Conservator of Forests, 
GarhwLl Divi~ion, is  placed, as a temporary arrangement, in charge 
of the Ganges Division, in addition to his own duties, with effect 
from the date on which Mr. A. F. Broun, Deputy Conservator of 
Forests, Ganges Division, makes over charge. 

29a7 The 24th July, 1888,-The services of Mr. A. F. I-'- 
Broun, Officiating Deputy Conservator of Forests, in charge of 
Ganges Division, are temporarily placed a t  the disposal of the 
Government of India, Revenue and Agricultural Department, with 
effect from the afternoon of the 19th July, 1888. 

6.-PUNJAB GAZETTE- 

No. 191.-The 6th July, 1888.-Mr. C. F. Elliott, Deputy Con- 
servator of Forests, has been granted privilege leave for two m o n t h  
and twenty-eight days under Sections 71 to 74 of the Civil Leave 
Code. 

No. 344.-The 9th July, 1888.-With reference to Punjab Qaretta 
Notification No. 299, dated 7th June, 1888, Mr. E. S. Cam, As- 
sistant Conservator of Forests, reported his departure from India 
(Karachi) on the forenoon of the 25th ot May, 1888. 

No. 351.-The 11th July, 1888 -The Hon'ble the Lientenant-Oov- 
ernor is pleased to appoint Mr. G. S. Hart, Assistant Conserva- 
tor of Foresta, 3rd grade, to be an Assistant Conservator of For- 
ests of the 2nd grade with effect from the 26th of Jnne, 1888. 

No. 352.-With reference to Punjab Qarette Notification No. 351 
of this date, the Hon'ble the Lieutenant-Governor is pleased to 
appoint Mr. Q. S. Hart, Assistant Conservator of Forests, 2nd 
grade, to officiate as Assistant Conservator of Forests, 1st grade, 
with effect from 2Gth June, 1888. 

No. 365.-The 24th Jtrly, 1888.-With reference to Pnnjab Gov- 
ernment Notification No. 4G5, dated 16th D~cember, 1887, the 
Hon'ble the Lieutenant-Governor is pleased to direct t ha t  the 
confirmation of Nunshi Fat1 Din in his appointment as Snb-An- 
sistant Co~~servator of Forests shall have effect from the 24th 
March, 1887, instead of from the 5th August, 1887. 

No. 367.-With reference to Punjab Qazette Notification No. 818, 
dated 20th June, 1888, the Hon'ble the Lieutenaut-Governor is 
pleased to direct that the appointment of Forest Ranger Hira S~ngh 
to be a 0ab-Assistant Conservator of Forests shall be a p r o b  
tionary one, and shall have effect from the 20th June, 1888. 

Nil. 

No. 9.-The 20th June, 1888.-Mr. T. H. Aplin, Depnty Conser- 
vator of Forests, 3rd grade, availed himself of the furlough grant- 





A% 
For each log not exceeding 3 feet in girth. ... ... 4 

1, ,, exceeding 3 feet in girth and for each boat or 
dng-ont, ... ... ... ... ... 8 

No person shall remove any timber from any place a t  which the same 
has been stopped under 3ule  111. until a pass has been granted ns 
prescribed in this rule. 

No. 221.-l'he 19th July, 1888.-Coneeqnent on the retarn of Mr. 
Q. Mann, Couservator of Forests, from the privilege leave granted 
in Government of India Notification No. 559F., dated the  24th 
June, 1887, tho following officere reverted to the grades specified 
against their names with effect from the 18th September, 1887 :- 
Mr. A. J. Man, Officiating Deputy Conservator, 2nd grade, to 

Deputy Conservator, 3rd grade. 
Mr. C. a. D. Fordyce, Officiating Deputy Conservator, 3rd 
grade, to Officiating Deputy Conservator, 4th grade. 
Mr. D. P. Copeland, Officiating Deputy Conservator, 4th grade, 

to Assistant Cwservator, 1st grade. 

Nil. 



FROM 

*No. 257.-The 29th Februay, 1888.-Hr. C. L. Towsaint, Rub- 
Assistant Conservator of Forests, whose servicea have been placed 
by the Qovernment of Madras, in Notification No. 59, dated the 
20th instant, a t  the disposal of the Government of India, is posted 
to Upper Burma ss an Assistant Conservator of the 3rd grade, 
with effect from the date on which he reports himself for duty to 
the Conservator of Forests, Upper Burma. 

*No. 272.-The 2nd March, 1888.-The undermentioned offioers, 
who have been appointed by Her Majesty's Secretary of State for 
India to the Forest Department of India, are appointed to be As- 
sistant Coneervators of Forests of the 3rd grade, with effect from 
the dates specified opposite their names, and are posted to the 
Provinces noted below :- 
Mr. C. (3. Rogers,-Benga1,-7th January, 1888. 
Mr. B. S. Hart,-Pnnjab,-27th December, 1887. 
Hr. M. Hill,-North- Western Provinces and Oudh,-27th De- 

cember, 1887. 
*No. 370.-The 23rd March, 1888.-Consequent on the grant of 

furlough to Mr. J. C. McDoMLI, Deputy Conservator of Forests, 
l e t  grade, Punjab, Mr. W. 13. Allan, Deputy Consenator, 2nd 
grade, North-Western Provinces snd Oudh, is appointed to offi- 
ciate in the 1st grade of Deputy Conservators, with effect from 
the date on which Mr. McDonell avails himself of the leave in 
queation and until further orders. 

No. 812.-The 3rd August, 1888.-Mr. A. F. Broun, officiating 
Deputy Conservator of Forests, 4th grade, North-Western Pro- 
vinces and Oudh, whose service8 have been temporarily placed a t  
the disposal of the Government of India by the Qovernment of 
the North-Western Provinces and Ondh in Notification No. 
2927-11-890-17, dated the 24th ultimo, is deputed to Upper 
Burma as a Deputy Conservator of the 3rd grade (temporary 
rank), with effect from the date on which he reports himself for 
duty to the Conservator of Forests, Upper Burma. 

No. 815.-Mr. C. F. Elliott, Deputy Conservator of Forests, 2nd 
grade, Punjab, is appointed to officiate in the 1st grade of Depnty 
Conservators during the absence on privilege leave for two months 
and fifteen days of Captain C. W, h a c k ,  Depnty Conservator, 
1st grade, Central Provinces, with effect from the 13th May, 1888. 

- -  - 

* NotiBcatione accidentally omitted in previous iesuw.-[ED.] 
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2.-MADRAB GAZETTE- 
Northern Circle. 

The 31at July, 1888.-Mr. T. X. Nallosdwmi Naidu, Forest 
Ranger, 1st grade, and Acting District Forest Officer, Nilgiri Dis- 
trict, is promoted to the 2nd grade of Sub-Assistant Conservators, 
with effect from the 14th July, 1888. 

The 9th August, 1888.-dlr. M. Callanan, Forest Ranger, 5th 
grade, Cuddapah District, having passed the Language Test pre- 
scribed in para. 54 of the Forest Department Code, is confirmed 
in his appointment with efiect from 1st August, 1888. 

S o u t h  Circle. 
The 4th August, 1888.-Mr. S. Noronha, Forest Ranger, 5th 
grade, South Canara, privilege leave for one month from 25th July, 
1888, under Section 138 of the Civil Leave Code. 

The l l t h  duguet, 1888.-The undermentioned officers of this circle 
have obtained Forest Rangere' certificates a t  the Imperial Forest 
School, Dehra Dun :- 
Mr. James Tapp. 
P. Surappier. 
Mr. Tapp obtained prizes for the following subjects :- 

Rs 
1. Forest Zoology, ... ... ... 1 5  
2. Physics, ... ... ... ... 15 
8. Forest works, ... ... ... ... 15 
4. Vegetable Morphology and Physiology, ... 25 
5. Surveying, ... ... ... ... 20 

Hr. J. Tapp, Forester, returned from Forest S~hool, to be For- 
est Ranger, 5th grade, with effect from 1st  Angust, 1888. 

Mr. J. Tapp, Forest Ranger, 5th grade, to South Arcot. 
Mr. C. J. Woutersz, Probationary Sub-Assistant Conservator, to 

Salem District. 
N. Subbier, Forest Ranger, 3rd grade, Salem District, leave for 

six months on medical certificate, under Section 128 of the Civil 
Leave Code. 

The 18th Auguet, 1888.-M.R.Ry. V. S. &runada Pi216 Sub- 
Assistant Conservator, 2nd grade, from the South Arcot to North 
Coimhatore Division. 

3.-BOMBAY GAZETTE- 

N o r t h  Circle. 

The 8th August, 1888.-Measre. W. Q. Clubby, Acting Assistant 
Conservator of Forests, 3rd grade, and H. Mainwaring, Acting 
2nd grade Deputy Coqeervator of Forests, respectively delivered 
over and receivod charge of the Divi~ional Forest office, Ahmed- 
nagar, on the 3rd August, 1888, before office houra. 

The l l t h  August, 1888.-Meeere. T. B. Fry, Acting 2nd grade 
Deputy Conservator of Forests, and R. C. Wroughtm, Acting 
1st grade Deputy Conservator of Forests, respectively delivered 
over and received charge of the Divisional Forest office, Working 
Plans, Northern Circle, on the 6th August, 1888, after noon. 
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fi.-Non~a-Wss~saar P a o v l ~ o s s  AND OUDH QAZETTE- 

I'he 8th August, 1888.-The iollowing is pnblished for general 
information in supereession of the notification, dated the 7th June, 
1888, published in the Calcutta Gazette of the 12th idem :- 

With the previous sanction of the Governor-General in Council, the 
Lieutenant-Governor is pleased to promulgate the following rules, 
nnder Section 31 ( j )  of Act VII. of 1878 (the Indian Forest Act), 
regarding hunting, shooting, and setting snares and traps, which 
are applicable to all areas in the Lower Provinces of Bengal that 
have been, or may hereafter be, declared protected forests nnder 
the said Act :- 
1. No person shall in such protected forest, unless it be necessary 
in defence of the life or limb of himself or some other, kill or 
wound any elephant, or catch or attempt to catch elephants. 

2. No person shall in such protected forest set snares or traps. 
3. Nothing in the above rules shall be deemed to prohibit any 
act done with the permission in writing of the Conservator of 
Forests or of the Local Government. 

4. Between the 1st April and the 30th September, both days 
inclosive, in each year, the killing of the following animals and 
birds is prohibited :- 

8171 The 15th August, 1888.-With effect from the 19th No. nm' 
March, 1888, the date on which the privilege leave of Mr. E. P. 
Dansey, Officiating Deputy Conservator of Forests, 3rd grade, 
expired- 
bir. E. F. LitchJeld, Officiating Deputy Conservator of Forests, 

3rd grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

Mr. A. Campbell, Officiating Deputy Conservator of Forests, 4th 
t 

grade, to officiata as assistant Conservator of Forests, 1st 
grade. 

8172 -With effect from the 29th Marcb, 1858, the date lKiiKiaa 
on which Xr. E. P. Danssy, Offici~ting Deputy Conservator of 
Forests, 3rd grade, was appointed to officiate aa Conservator of 
Forests, Central Proviuces- 

Deer and antelope. 
Hare. 
Pheasant. 
Partridge. 

Hill and sand grouse. 
Peafowl. 
Florican. 
Jungle fowl. 

Also spur fowl, all ducks that breed in the conntry,.grey duck, 
comb dock, pink-headed duck, large and small whistling teal, 
and cotton teal. 

The 17th August, 1888.-Mr. J .  C. blcndea, Sub-Assistant Con- 
servator of Forests, is posted to the charge of the Teesta Bub- 
division of the Da jeeling Division on expiry of the three months' 
privilege leave granted in the notification of 6th June, 1888. 
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Mr. E. F. LitchjZd, Officiating Depnty Coneervator of Foresb, 
4th grade, to officiate ss Depnty Conservator of Foresta, 3rd 
grade ; 

Mr. A. Campbell, Officiating Assistant Conservator of Foreab, 
1st grade, to officiate ae Depnty Conservator of Foreeta, 4th 
grade. 

.-With effect from the 5th April, 1888, the date on IX-86,-3-3 
which Mr. E. F. Litchfield, Officiating Depnty Conservator of 
Forests, 3rd grade, was. appointed to officiate as Superintendent 
of Forest Surveys, vice Mr. W. H. RynoMB, on privilege leave- 

Mr. A. F. Broun, Officiating Depnty Conservator of Forests, 
4th grade, to officiate as Depnty Conservator of Forests, 3rd 
grade ; 
Mr. B. A. Rebsch, Officiating Assistant Conservator of Forests, 
1s t  grade, to officiate ae Depnty Conservator of Forests, 4th 
grade ; 

3174 .-With effect from the 1st Jane, 1888, the date on 11-86 A-3-4 
which Mr. A. Smythies revertad to his substantive appointment 
ae Depnty Conservator, 4th grade- 

Mr. A. Smythies, Deputy Conservator of Foreats, 4th grade, 
to officiate .as Depnty Conservator of Foresta, 3rd grade ; 
Mr. A. F. Broun, Officiating Depnty Conservator of Forests, 
3rd grade, to officiate as Depnty Coneervator of Forests, 4th 
grade ; 
Mr. B. A. Rebsch, Officiating Deputy Conse~ator  of Forests, 

4th grade, to officiate aa Assistant Conservator of Foreeta, l e t  
grade. 

8175 No. Im36.-With effect from the 6th Jnne, 1888, the date on 
which Mr. A. Smythies, Officiating Depnty Conservator of Foreata, 
3rd grade, proceeded on privilege leave- 
Mr. A. F. Broun, Officiating Depnty Conservator of Forests, 4th 
grade, to officiate ss Deputy Conservator of Forests, 3rd grade ; 
Mr. B. A. Rebsch, Officiating Assiatmt Conservator of Foreata, 

1st grade, to officiate as Depnty Conservator of Foresta, 4th 
grade. 

8'76 With effect from the 25th Jnne, 1888, the date NO. - li-86 A-8-6'- 
on which Mr. E. P. Dansy took charge of the office of Assistant 
Inspector-General of Forests and Superintendent, Working Plans- 
Mr. A. F. Broun, Officiating Depnty Conservator of Forests, 3rd - 
grade, to  officiate se Depnty Co~l~ervator of Foreeta, 4th 
grade ; 
Mr. B. A. Rebsch, Officiating Depnty Conservator of Forests, 

4th grade, to officiate as Assistant Conservator of Foresta, 1st  
grade. 

With effeot from the 29th June, 1888, the date on  No* n j - i , . -  
which Mr. A. Smythies, Officiating Depnty Conservator of Fomts ,  
3rd grade, returned from privilege leave- &. W. Heark, Officiating Depnty Conservator of Forests, 8rd 
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grade, to revert to his substantive appointment ra Depnty Con- 
servator of Foresta, 4th grade; 

Mr. A. Chmpbsll, Officiating Depoty Conaervator of Foreste, 4th 
grade, to officiate as Assistant Conservator of Foresta, 1st 
grade. 

8264 .-me 22nd Augwt, 1888.-Mr. 111. E. Cl$otd, As- NO. - 11-709-86 
sistant Conservator of Forests, 1st grade, extraordinary leave 
without allowances for one year, in extension of the six months' 
special leave on urgent private affairs granted to him by this De- 
partment Notification No. 4510, dated the 10th October, 1887. 

3e96 .-The 22nd August, 1888.-Mr. S. E. Wilmot, Depnty 1mmZ 
Conservator of Forests, 4th grade, who has reported bis return 
from furlough, to the charge of the Qarhwhl Forest Division. 

"01 .-The 22nd August, 1888.-With effect from the 6th II-86A-4-1 
Jnly, 1888, the date on which Mr. fitch&ld made over charge of 
the office of Gnperintendent of Forest Gurveys to Mr. W. H. 
BeyGt.:& on the latter officer's retorn from leave- 
Mr. E. F. Litchfild, Assistant Conservator of Forests, 1st grade, 
to officiate as Depnty Conservator of Forests, 4th grade; 

Mr. A. G. Hobart-Bampden, Officiating Depnty Conservator of 
Foreata, 4th grade, to officiate aa Assistant Conservator of For- 
ests, let grade. 

.-With effect from the 20th July, 1888, the date on No' XI-86A-4-2 
which Mr. A. F. Broun, Officiating Depnty Conservator of For- 
ests, 4th grade, proceeded to Burma- 
Mr. A. G. Hobart-Hampdcn, Officiating Assistant Conservator 
of Forests, let  grade, to officiate aa Depnty Conservator of For- 
ests, 4th grade. 

.-With effect from the 21at July, 1888, the date on No' 11-86A-4-8 
which Mr. A. Q. Hobart-Bampden, Officiating Deputy Conaerva~ 
tor of Forests, 4th grade, proceeded on three months' privilege 
leave- 
Mr. A. Campbell, Officiating basistaut Conaemtor of Foreeta, 

1st grade, to officiate as Depnty Conservator of Foreste, 4th 
grade. 

~.-POHJB GAZETTE-- 

No. 371.-The 27th July, 1888.-Coneeqnent on the return of Hr. 
W, H. Reynolds, Superintendent, Forest Gurveys, from the leave 
granted him in Government of India Notification No. 545 F., dated . 
7th June, 1888, the following reversions to take place with effect 
from the 5th July, 1888 :- 

Mr. E. Forrat to Deputy Conservator, 3rd grade; 
Mr. L. 0. Smith, to Depnty Conservator, 4th grade; 
dlr. R. J. P. Pinder, to Otliciating Assistant Coneervator, 1st 
grade. 

No. 880.-The 3rd Auguat, 1888.-Mr. C. F. Elliott, Depnty Con- 
servator of Foresta, and Mr. Q. S. Hart, Assistant Conservator of 
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Forests, respectively made over and sewmed charge of the Mool- 
tan Forests Division on the afternoon of the 19th of Jnly, 1888, 
on the departure of the f o ~ e r  on the privilege leave granted to 
him by Punjab Qovernmmt Gazette Notification No. 191 S., dated 
the 6th of Jnly, 1888. 

No. 383.-Consequent on the departure of Mr. C. F. Ellidt on 
the leave granted to him in Punjab Government Notification No. 
191 S., dated 6th July, 1888, the following temporary promotions 
to take place with effect from the 20th Jnly, 1888 :- 
1%. E. Forreat to act as Deputy Conservator, 2nd grade; 
Mr. L. Q. Smith to act as Deputy Conservator, 3rd grade; 
Mr. R. J. P. Pindm to act as Deputy Conservator, 4th grade. 

No. 393.-The 13th Auguet, 1888.-Tho Hon'ble tho Lieutenant- 
Governor is pleased to appoint Forest Ranger Jowlila Prast5d to 
officiate se Rub-Assistant Conservator of Forests, vice Mr. C. F. 
Roseiter, with effect from 1st April, 1888, and until further orders. 

No. 396.-The 14th August, 1888.-Mr. L. Cf. Smith, Depnty 
Conservator of Forests, hm been granted three months' privilege 
leave of absence, under Section 138 of the Civil Leave Code, with 
effect from the date of the return to duty of Mr. W. E. D'Arq, 
Depnty Conservator of Foreste. 

No. 401.-The 17th August, 1888.-Mr. Q. S. Hart, Assishut 
Conservator of Forests, passed by the Lower Standard the De- 
partmental Examination in Hind6stBni held at Lahore on the 26th 
of June, 1888. 

No. 4469.-l!b 81st July, 1888.-iKr. A. E. Lam'e, Bgsiatant 
Conservator of Foresta, is .transferred from h i p u r  to the Seoni 
district. 

No. 4470.-Captain C. W. Laaack, Depnty Conservator of Foresta, 
on special duty, reported his retnrn, on the forenoon of 19th July, 
1888, from the privilege leave granted to h i  by Notification NO. 
2637 of 9th May, 1888. 

The unexpired portion of the privilege leave granted to Captain 
Loeack, vir., from 19th to 2?th Jnly, 1888, (both days inclwive,) 
is hereby cancelled. 

No. 4713.-The 9th August, 1888.-The nndennentioned F o r d  
Officer is declared to have passed the prescribed Departmentd 
Examination, in the Vernacular noted below :- 

I n  Hindustani. By the Lower Standard. 

Mr. M. Muttamah, Gab-Assistant Conservator. 
No. 4984.-The 23rd August, 1888.-With reference to Notifica- 
tion No. 4470 of the 31st Jnly, 1888, Mr. A. E. Lototie, Assist 
ant Cunservator of Forests, made over charge of hi8 duties in the 
Baipur district on the forenoon of the 14th Jnly, 1888. 

No. 92.-The 24th July, 1888.-Mr. LI. Slade, Depnty CoLervrtor 



of Forests, made over, and Mr. 0. F. 22. Blachell, Assistant 
Conservator of Forests, 3rd grade, assumed, charge of the Chidwin 
Forest division on the afternoon of the 2Srd June, 1888. 

No. 250.-The 15th August, 1888.-Furlough for eighteen months, 
under Section 50, Chapter V. of the Civil Leave Code, is granted 
to Mr. C. O. D. Fordyce, Officiating Deputy Conservator of For- 
ests, Lakhimpur, with effect from the 15th October, 1888, or the 
aubeeqnent date on which he may avail himself of it. 

No. 251.-Mr. J. T. Jellicoe, Deputy Conservator of Foresta, Dm- 
rang Division, is transferred to the Lakhimpnr Division. 

No. 252.-Mr. J. C. f i l ly ,  6ub-Assistant Conservator of Forests, 
is placed in charge of the Darrang Division on his return from 
lave. 

Nil. 

No. 149.-The 2 d  Auguet, 1888.-The revenue and criminal 
powers conferred on Mr. G. F. Prevost, District Foreat Officer, 
Ellichpur, in Residency Orders Notificstiona Nos. 219 and 220, 
dated 18th November, 1887, are withdrawn at his own requeat. 





1.-QAZETTR OR INDIA- 
Nil. 

~ . - M A D E A ~  GAZETTE- 
Northern circle. 

No. 241.-The 15th August, 1888.-Mr. C. Somers Smith, Assist- 
ant Conservator ot Forests, 2nd grade, furlough for one year 
with effect from the date on which he availed himself of it, under 
Section 52 of the Civil Leave Code, Sixth Editiou. 

The 16th August, 1888.-The following reversions in the staff of 
the Northern Forest Circle are ordered with effect from 4th July, 
1888, the date of Mr. Ward'a relief a t  Bellary :- 
Mr. El. H. Ward, Acting Sub-Assistant Conservator, 2nd grade, 

to Ranger, 1st grade, Kurnool. 
Mr. T. G. A. Baudoin, Acting Ranger, 1st grade, to Ranger, 2nd 
grade, Cuddapah. 

Mr. M. H. Twecdie, Acting Ranger, 2nd grade, to Ranger, 3rd 
grade, Kistna 

B. Guru Row, Acting Ranger, 5 t h ' p d e ,  to Forester, 1st grade, 
Cuddapah. 

No. 242.-The 24th August, 1888.-Mr. J. S. Qambk, Conserva- 
tor of Forests, Northern Circle, haa been granted by the Right 
Honorable the Secretary of State an extension of furlough for three 
months in addition to that already granted in the Fort St. Gwrge 
Bazetk, dated 22nd March, 1887. 

Southern Circle. 
The 8th September, 1888.-The following officers have passed the 
Departmental Test in Code, Act and Rules only ae prescribed by 
para. 56 of the Forest Code :- 

Mr. N. M. Rego, Acting Ranger, 3rd grade, Chinglepnt. 
V. C. Doraiswami Pillai, Ranger, 5th grade, on probation, North 
Arcot. 

T. Malaya Pilkri, Ranger, 5th grade, on probation, 'I'innevelly. 
Mr. A. F. X. Saldanha, Ranger, 5th grade, on probation, North 

Malabar. 
(3. Naraina Sastri, Ranger, 5th grade, on probation, South Coim- 
batore. 
M. H. KeUy, Ranger, 5th grade, on probation, Madura. 
Mr. N. J. P. Qonsalves, Forester, 2nd grade, 8outh Canam. 
&. A. J. VanHasfton, Ranger, 2nd gmde, South Malabar Divi- 
sion, is granted one month's privilege leave under Section 138 
of the Civil Leave Code from date of availing himself of the 

. Bame. 
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The following promotions and confirmations are made to have fleet 
from 1st September, 1888 :- 
Mr. R. S. Bower, Acting Ranger, 4th grade, North Arcot Dis- 

trict, is confirmed in that grade. 
M. Jambunadha Sastri, Ranger, 5th grade, Madura Dietrict, to 

act in the 4th grade, (sub. pro tm.) 
V. C. Doraietoami Pillai, Ranger, 5th grade, (on probation,) 
North Arcot District, is confirmed in that grade. 

Mr. N. H. Rqo, Ranger, 4th grade, (on probation,) is confirmed in 
that grade, but to continue to act in the 3rd grade, (sub. pro ton.) 

P. Surappaiy~r, Forester, 1st grade, Bouth Malabar Division, b 
be Ranger, 5th grade, (on probation up to 31st March 1889.) 

Mr. S. Solomon, Forester, 1st grade, Tinnevelly District, to act 
as Ranger, 5th grade, (sub. pro tern.) 

Mr. A. LV. Clay, Forester, 1st grade, South Coimbatore Division, 
to act as Ranger, 5th grade, (sub. pro tern.,) and remain posted 
to the same Division. 

Mr. S. Solomon, Acting Ranger, 5th grade, from Tinnevelly - Dis- 
trict to North Coimbatore Division. 

~.-BOXBAY GAZETTE- 

Northern Circle. 

The 12th September, 1888.-Msesrs. W. S. Hmton, Deputy Con- 
servator of Forests, 1st grade, and B. Robertson, Assistant Col- 
lector, Surat, respectively delivered over and received charge of 
the office of the Divisional Forest officer, Surat, on the 4th Sep- 
tember, 1888, after office hours. 

The 25th September, 1888.-Mr. R. H. M. Ellis, Deputy Conser- 
vator of Forests, on return from the leave granted in the Noti* 
fication, dated the 7th June, 1888, will be posted to the charge of 
the Sunderbuns Forest Division. 

Mr. W. M. Qreen, Deputy Conservator of Forests, on relief by 
Mr. Ellis, will be posted to the charge of the Julpigoree Foreet 
Division and of the Buxa Sub-division of that Division. 

Mr. E. E. Wylly, Sub-Assistant Conservator of Forests, on 
relief by Mr. Qreen, will be posted to the Sunderbuns Forest 
Division, to which Division he is attached for duty. 

Mr. 3. E. Slane, Sub-Assistant Conservator of Forests, on pm- 
. . bation, is appointed to  be a Sub-Assistant Conservator of For- 

ests, 3rd grade, with effect from the 14th July, 1888. 

No. 4th September, 1888.-Under rule 6 of the Punopnr 

Forest Rules, the Lieutenant-Governor of the North-Weatem 
Provinces and Chief Commissioner of Oudh, is pleased to declare 
that the felling of all tree-growth by rightholders is prohibited in 
wrtain reetricted " compartments of the Puranpur open foreate, 
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Pilibhit Division, for 1 6  years from the  7th August, 1886, nnless 
within that  period the Government should otherwise direct. 

-The 12th September, 1888.-With effect from t h e  1-6' 
8 t h  April, 1888, the date on whioh he  joined a t  Ajmere, Mr. J. E. 
Barrett, Assistant Conservator of Forests, 2nd grade, to  officiate 
aa Assistant Conservator of Foresta, 1st grade. 

NO. 431.-The 5th September, 1888.-Mr. Q. S. Hart, Assistant 
Conservator of Forests, was attached to the Lahore Forest Divi- 
sion from the forenoon of 6th January, 1888. 

No. 4758.-The 8th September, 1888.-Notification No. 352, dated 
the 11th of Jlily, 1888, appointing Mr. Q. S. Hart ,  Assistant 
Conservator of Forests, 2nd grade, to o5ciate as Assistant Con- 
servator of Forests, 1st  grade, is hereby cancelled. 

No. 441 -1 .--The 18th September, 1888.-Mr. R. J .  P. Pinder, Offi- 
ciating Deputy Conservator of Forests, 4th grade, is granted leave 
on medical certificate for two months from the 4th August, 1888. 

No. 441-2.-Mr. L. G. Smith, Deputy Conservator of Forests, 
Lahore Division, assumed charge of the Montgomery Forest Divi- 
sion on the forenoon of the 4th of Augnst, 1888, in addition to his 
own duiies, relieving Mr. R. J. P. Pinder, Officiating Depnty 
Conservator of Forests, who proceeded on the leave granted to him 
in Punjab Qovernmerit Qatette Notification No. 441-1, dated 18th 
September, 1888. 

No. 441-5.-Consequent on the departure on leave on medical cer- 
tificate of Mr. R. J. P. Pinder, Officiating Deputy Conservator 
of Forests, the following temporary promotion will take place 
with effect from the 4th August, 1888, and until further orders :- 

Mr. E. R. Murra.y, A ~ i n t a n t  Conservator of Forests, 2nd grade, 
and Officiating Assistant Conservator, 1s t  grade, to officiate as 
Deputy Conservator, 4th grade. 

No. 442.-Mr. W. E. D'Arcy, Deputy Conservator of Forests, on 
return from the furlough granted in Punjab Qovernment Gazette 
Notification No. 371, dated 4th September, 1886, landed at  Bom- 
bay on the  afternoon of the 26th Augnst, 1888. Mr. D'Arcy 
reported his arrival a t  Lahore on the forenoon of the 30th August, 
1888, and was attached to the Direction Division. 

No. 445.-Consequent on the return from furlough of Mr. W. E. 
D'Arcy, Deputy Conservator of Forests, 4th grade, the following 
reversions to take place with effect from the 30th August. 1888 :- 

Mr. L. (3. Smith, to Depnty Conservator, 4th grade. 
Mr. E. R. Murray, to  Officiating Aesistant Conservator, 1st 

grade. 
No. 446.-Consequent on the return from furlough of Mr. W. E. 

D'Arcy, Deputy Conservator, 4th grade, the following temporary 
promotion to take place with effect from the 30th August, 1888, 
and until farther orders :- 
Mr. W. E. D'Arcy to act as  Deputy Conservator, 3rd grade. 

No. 450.-Mr. L. Q. Smith and Mr. W, E, D'Arcy, Deputy 
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Conservators, respectively made over and assumed charge of  t h e  
Lahore and Montgomery Forest Divisions on the afternoon of  the 
4 t h  September, 1888, on the departnre of the former on the privi- 
lege leave granted to him by Punjab Qovemmcnt Gazette Notifi- 
cation No. 396, dated the 14th Auguat, 1888. 

No. 453.-The 18th Scptnnbtr, 1888.-Consequent on the departnre 
of Mr. L. G. Smith on the leave granted to him in Punjab Getwn- 
ment Gazette Notification No. 396, dated 14th August, 1888, the 
following temporary promotion to take place with effect from t h e  
5th September, 1888, or until further orders :- 

Mr. E'. R. .Wurray, to act as Deputy Conservator, 4th grade. 

?.-CENTRAL PBOVINOES ~ A E E T T B -  

No. 5295.-The 6th September, 1888.-With reference ta t h e  Gov- 
ernment of India, Revenue and Agricultural Department Noti- 
fication No. 815 F, of the 3rd August, 1888, the following 
promotions are made with effect from the 13th May, when Captain 
C. W. Loeack proceeded on privilege leave to  the 18th July, 188b, 
both days inclusive :- 
iUr. F. B. flickmeon, Depnty Conservator, 3rd grade, in Coorg, 

to officiate as Deputy Conservator, 2nd grade. 
Mr. G. P. Prevoet, Depnty Conservator, 4th grade, in Berar, to 

officiate ae Deputy Conservator, 3rd grade. 
iKr. E. Moore, Assistant Conservator, 1st grade, to  officiate re 

Depnty Conservator, 4th grade. 
Mr. E. B. Anthony, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, 1 s t  grade. 

No. 5306.-Consequent on the departure on three montba' pri- 
vilege leave of Mr. E. Dobbe, Depnty Conservator, 4th grade, 
sub. pro tm., the following temporary promotions are ordered with 
effect from the 23rd July 1888 :- 

Mr. H. Moore, Assistant Conservator of Foreste, 1st grade, to  
officiate as Depnty Conservator, 4 th  grade. 

Mr.  H. B. Anthony, Assistant Conservator of Foreste, 2nd grade, 
to  officiate ae Assistant Conservator, 1st  grade. 

No. 5391.-me 12th September, 1888.-Mr. Cha& Kumar Chat- 
t ~ ~ ~ ' e e ,  Sub-Asaistant Conservator, Sambalpur, availed himself, on 
the afternoon of the 16th August, 1888, of the two months' pri- 
vilege leave granted him by Notification No. 4395 of the 27th 
nl timo. 

No. 5545.-The 20th September, 1888.-Captain C. W. Laaek ,  
Deputy Coneervator of Forests, on special duty, is posted to the 
Seoni Uivision. 
On being relieved by Captain Losack, Mr. A. E. L m i ,  Assist 

ant  Conservator of Forests, is  transferred from the Seoni to 
the Nimar Division. 

Captain 0. W. &wok, lrsaumed charge of the Seoni Divieion 
from Mr. A. E. Lowrie on the afternoon of the  29th August, 
1888. 

Mr. A. E. Lohe reported his arrival a t  Khandwa on the fore- 
noon of the 7th September, 1888. 
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8.-BURMA QAZETTE- 

No. 102.-The 20th Auguet, 1888.-Under the provisions of Section 
74 of the Civil Leave Code privilege leave for three months is 
granted to Mr. El. A. Hoghton, Deputy Conservator of Forests, 
with effect from the date on which he  may avail himself of it. 

No. 10.-l'he 5 th  September, 1888.-,Vajor C. T. Bingham, Deputy 
Conservator of Forests, made over, and Mr. Q. Q. Corbett, As- 
sistant Conservator of Forests, received charge of the Rangoon 
Division on the afternoon of the 4th instant. 

No. 11.-Mr. H. A. Hoghton, Deputy conservator of Forests, 
made over charge of the Working Plans Division to the Conserva- 
tor of Forests, Pegn Circle, on the afternoon of the 29th ultimo. 

No. 12.-Mr. A. F. Broun, Deputy Conservator, reported his ar- 
rival a t  Minbu on the forenoon of the 7th August and proceeded 
t o  take over charge of the Minbu Division. 

No. 13.-Mr. C. E. Muriel, Ansistant Conservator, made over, and 
bir. A. F. R r m ,  Deputy Conservator, received charge of the 
Minbn Division on the afternoon of the 21st August, 1888. 

No. 14.-Mr. C. E. Mririel, Assistant Conservator, assnmed chqrge 
of the Taungdwingyi Sub-division of the Jlinbu llivision on the 218t 
August, 1888, in the afternoon. 

No. 112.-The 11th September, 1888.-The following rules have 
been made by the Chief Commissioner in superseseion of the rules 
bearing the same numbers made under the Burma Forest Act, 
1881, and published in tliis Department Notifications No. 5, dated 
the 16th November, 1887, aud No. 11, dated the 10th January, 
1883, respectively :- 

Rule 8(a).-On all firewood brought to Rangoon there shall be 
levied the fo l lon i~~g  fees :- 

Ra. A. P. 
On firewood not exceeding O feet in length and 2 feet in ... girth, per 1,000 billeta, ... ... ... 10 0 0 
Ou firewood not exceeding 4 feet 6 inches in length and 2 ... feet in girth, per 1,000 billota, ... ... I) 0 0 
On firewood not exceeding 4 feet 6 inches in length and 1 

foot in girth, per 1,OtO billets, ... ... .. 2 8 0 
On firewood not exceeding 3 feet in length and 1 foot in ... girth, per 1,000 billets, ... ... ... l 0 0 
On firewood amall, in bundles of 10 not exceeding 1 foot in ... length, per 1,000 bundlea, ... ... 1 0 0 

9,-ASSAM GAZETTE- 

No. 274.-The 31et August, 1888.-Mr. C. Q. D. Fordyce, Assist- 
aut  Conservator of Foreuts, 1s t  grade, and Officiating Depnty 
Conservator of Forests, 4th grade, is confirnled in the latter grade, 
with effect from the 7th May, 1888, vice Mr. W. Johnston, Deputy 
Conservator of Forests, 4th grade, Bengal, retired. 

1 0.-MYBORE GAZETTS- 
Nil. 

1 1.-BERAB Qazsmr-  

Nil. 





NG. 962.-The 28th Sqtember, 1888.-Yr. J. W. Oliver, Deputy 
Conservator of Forests, 2nd grade, Burma, is appointed to officiate 
in the 1st grade of Depnty Conservators during the absence on 3 
months' privilege leave of Major C. T. Bingham, B.B.o., Depnty 
Conservator, 1st grade, Burma, or until further orders. 

No. 1041.-The 19th October, 1888.-The following temporary pro- 
motions are made during the absence on privilege leave for 2 
months and 26 days of Mr. H. 61.. Hill, Conservator of Forests, 
2nd grade, Upper Burma, with effect from 26th September, 1888, 
md until further orders :- 
Yr. E. P. Popcrt, Conservator, 3rd grade, Pegn Circle, Burma, 
to o5ciate in the 2nd grade of Consematore. 

Mr. J. W. Oliver, Depnty Conservator, 2nd (officiating 1st) 
grade, Bnrma, to officiate in the 3rd grade of Consematore and 
have charge of the Upper Burma Forest Circle. 

Br. R. a. M. Ellis, Deputy Conservator, 2nd grade, Bengal, to 
officiate in the 1st grade of Depnty Conservators. 

2.-MADRA~ GAZET~B- 

The 12th September, 1888.-The following promotions are ordered 
in the class of Forest Rangers of the Northern Circle with effect 
from 1st September, 1888 :- 

To be Forest Ranger, 1st grade- 
dlr. T. B. A. Baudoin, Forest Ranger, 2nd grade. 

To be Forest Ranger, 2nd grade- 
-B. Vistoanatham Pantulu, Forest Ranger, 3rd grade. 

To be F o r e ~ t  hanger, 3rd grade- 
1. V. P. Ramalingam Pillai, Foreet Ranger, 4th bade.  
2. Mr. H. J. McLaughlin, ,, 9 9  11 

3. N. 8. Viracharulu, 99 9 t 9 ,  

To be Forest Ranger, 4th grade- 
Mr. M. Callansn, Forest Ranger, 5th grade. 

The 28th September, 1888.-Mr. J. GT. F. Marshall, Sub-Aseiatant 
Oonservator, 2nd grade, on probation, South Coimbrtore, 1 month's 
leave on medical certificate, under Section 128 of the Civil Leave 
Code, from let  September, 1888. 

No. 274.-The 29th Septtmbcr, 1888.-Mr. 8'. A. Lodge, District 
Forest Officer, Cuddipah, privilege leave for 1 month and 9 days, 
with effect from 10th October, 1888, under Section 74 of the Oivil 
Leave Code, 6th Edition. 
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The 20th October, 1888.-The 1 month's privilege leave to Mr. A. 
G. VunHaefton, Forest Hanger, South Malabar, notified a t  page 
135b, Part  11. of the Fort  St. Qwrge Uarette of 11th Beptember, 
1888, is cancelled. 

Privilege leave, under tiection 138 of the C ~ v i l  Leave Code, for 2 
months from 7th September, 1888, to Mr. C. P. H o ~ a l l ,  Sub- 
Assistant Con~ervator, Salem District. 

P. durappier, Forest Ranger, from South Malabar to Salem Dis- 
trict. 

No. 802.- The 2drd October, 1888.- T. Somasundra Mwlaliar, 
Sub-A~sistant Conservator of Forests, l e t  grade, is appointed to 
act as District Forest Officer, Annntapcr, with effect from t h e  26th 
March, 1888. 

The 4th October, 1888.-Meesrs. Joseph Baptisfa, L.c.E., Acting 
Sob-Asaiatat~t Conservator of Foreste, and A. R. Afaidment, Sub- 
Assistant Conservator of Forests, respectively delivered over and 
received charge of the B. Sub.Divisiona1 office of North TliPna 
Division, ou the 24th Septantber, 1888, before office Iiours. 
fi. 6650.-His Excellency the Governor in Conncil is pleaaed to 

appoint Mr. F. R. Desai, on his return from leave, to do duty ae 
Divinio~~al Porest Officer, East lihindesh. 

The 18th October, 1888.- Meearn. Ganealr Sakharam Hinge, Acting 
Sub-Assistant Conservator of Foreuts, and R. H. Madan, L.o.r., 
Acting Assistant Conservator of Forests, 3rd grade, respectively 
delivered over and recoived charpe of the A Sub-Divisional otlice, 
South Ttidna, on the 11th October, 1885, after office hours. 

The 19th Oclobh-, 1888.-Meesrs. R. H. M a w n ,  L.o.E., Acting 
Assistai~t Conservator of Forests, 3rd grade, and H. W. Keys, 
Acting 4th grade Deputy Coneervator of Forests, respectively 
delivered over and received charge of the Divisional Forest office, 
Pnttch Mnl~irls, on the 9th October, 1888, after noon. 

The 27th September, 1888.-Mr. E. E. Slane, Probationary Sub- 
Assistant Coliservntor of Forests, having rejoined from the Debra 
L)611 Forest Gcl~ool, assumed charge of the Palamow Sub-division 
of the Chota Nagpore Forest Division, with effect from the 10th 
August, 1888, from Babu M a r  Nath Mozuntdar, Forest Ranger. 

The 29th September, 1888.-Mr. H. D. D. lircncli, Assistant Conser- 
vator of Forests, who, in the notification, dated the 20th April, 
1888, was granted 6 ~~ton ths '  furlougl~ out of India, will, o t ~  ret~trn 
to duty, be posted to the Darjeeling Subdiviaioii, Darjeeling Forest 
I)iviuion, for general duty. 
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Snb-Aesistant Conservator of Forests, 2nd grade, privilege leave 
for 2 months, with effect f r o p  the 4 th  September, 1888. 

4170 .-Ths 20th October, 1888.-In the Notification from No' 11-106A-10 
2412 

this Department, No. 11-406A.4, dated the 26th June, 1888, gmnt- 

ing forlongh on medical certificate to Mr. O. Greig, Conserva- 
tor of Forests, Central Circle, between the urords "in India " insert 
" and out of. " 

No. 483.- The 17th October, 1888.-The leave on Medical certi- 
ficate for 2 months granted to  Mr. R. J. P. Pinder, Deputy Con- 
servator of  forest^, by Punjab Government Gatette Notification 
No. 441-1, dated the 18th September, 1888, is extended by a 
period of 1 month. 

7.-CBNTRAL PKOV~NCES QAZETTE- 

Nil. 

No. 15.-The 22x11 September, 1888.-With reference to Forest 
Department Notitication No. 108, dated the 4th September, 1888, 
Mr.  C. E. Muriel, Assistant Conservator of Forests, relinquished 
charge of the Taungdwingyi Sdb-division of the Minbu Division and 
proceeded on leave on the 7th September, 1888, in the fore noon. 

No. 121.-The 28th September, 1888.-Under the provisions of 
Section 74 of the Civil Leave Code, privilege leave for 2 mont.hs and 
26 days is granted to Mr. H. C. Hill, Conservator of Foreste, 
Upper Burma Circle, with effect from the 26th Septemher, 1888. 

No. 122.-Pending the orders of the Government of India, Mr. J. 
W. Olive.. Deputy Conservator of Forests, Lower Burma, is placed 

in charge of the Upper Burma Forest Circle during tlte absence on 
privilege leave of Mr. H. C. Hill, Conservator of Forests, or until 
fnrther ordern. 

No. 126.-The 4th October, 1888.-ICfr. H. C. Jlill, Conservrtor of 
Forests, made over charge of  the office of Conservator, Upper 
Burma Circle, to Mr. J. W. Oliver, on the 25th September, 1888, 
after noon. 

No. 127.-Mr. H. Jackem, Assistant Conservator of Forests, ie 
posted to the charge of the Tharrawaddy Division, Pegu Circle. 

No. 128.-Under the provisions of Section 35, c lau~e (a),  of the 
Burma Forest Act, 1881, and of LSection 32, sub-section 2, clause 
(a), of the Uppor Burma Forest Regulation, 1887, the Chief Com- 
mis~ioner declares that, with effect from the 1st November, 1888, 
trees of the kind named below, standing on land at  the disposal of 
Government, shall be reserved trees :- 

T11nn. 
No. 12.-The 11th October, 1888.-.1fr. H. Jackson, Assktsnt Con- 
servator of Forests, mrde over, and Mr. li: W. '.'hellusson, Deputy 
Conservator of Forest ,  received, charge of the Allanmyo snbdl- 
vision on thr  nfbrnoon of the 21st September, 1888. 
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No. 13.-Mr. J. W. Oliwt, Deputy Conservator of Forests, mule 
over, and Mr. H. Jacbon, Assietant Conservator of Forestrr, re- 
ceived, charge of the l'harrawrddy Division on the afternoon of the 
24th September, 1888. 

Nil. 

No. 1235.-Thc 24th Ssptember, 1888.-Mr. B. Ramanwmi Iyer, 
Sub-h i s t an t  Conservator of ForestR, Mysore District, is grant4 
privilege leave for 13 days from the 10th September, 1888, or such 
other date ae he may avail himself of the same. 

Nil. 



Nil. 

 MADRAS C~AZETTE- 
The 25th October. 1888.-T. Malava Pillai is confirmed 88 Forest 
Ranger, 5th grade, Tinnevelly ~ i i t r i c t ,  with effect from 1st  Octo- 
ber, 1888. 
llir. A. F. X. Saldanha, i s  confirmed ae Forest Ranger, 5 th  

grade, North Malabar, with effect from 1st  October, 1888. 
The 1s t  November, 1888.-The one month's leave to  Mr. Marshall, 

Sub-Assistant Conservator, 0outh Coimbatore, notified a t  page 
1448, P a r t  11. of the Fort  St.  Gtorge Gazette of 2nd October, 1888, 
is  extended np to 2nd November, 1888. 

' The 1s t  November, 1888.-The following officers are  declared to 
have passed the Departmental Test Examination prescribed in 
para. 56  of the M a d r a ~  Forest Department Code, with effect from 
S l s t  July, 1888. They are accordingly confirmed in their ap- 
pointments from that  date :- 
1. Eggia S a s t y ,  Forest Ranger, on probation, Godavari. 
2. P. Ananda Ro~o,  ,, 9 J Kistna. 

The 5th November, 1888.-The resignation tendered by Mr. J. 
Fullerton, Forest Ranger, 5th grade, on probation in the Qanjam 
District, is accepted wit11 effect from the date of his suspension, 
viz., 30th July, 1888, and the following appointments are or- 
dered :- 
A. N. Hanumuntha Row, Forester, 2nd grade, in Kistna, and 

t h e  holder of a Ranger's Certificate of the  Dehra D b  College, 
to be Forest Ranger, 5th grade, in Qanjam. * * * 

No. 317.-The 22nd November, 1888.-Mr. J. S. Gamble, Con- 
servator of Forests, Northern Circle, has  been permitted by the 
Right Honorable the Secretary of State  to return to  duty within 
the  period of his leave. 

3.-BOMBAY GAZETTE- 

The 29th October, 1888.-Mr. M, D'Cruz, S u b - ~ z s i s t a n t  Conser- 
vator of Forests, delivered over charge of the RatnBgiri Forest 
Division to the Divisional Forest Officer, KolBba, Mr. T. R. Bell, 
.on the afternoon of the 20th instant. 

No. 7220.-The 30th October, 1888.-Mr. Cfanesh Krishna ShLhcfne, 
Sub-Assistant Conservator of Forests, 2nd grade, has been allow- 
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ed an extension for one day of the leave on m e d i d  certifiute 
granted to him under Qovernment Notifications No. 1665, dated 
12th March, 1888, and No. 2730, dated 2nd May, 1888. 

The 9th  November, 1888.-Mmsrs. R. C. Wroughton, Deputy Con- 
servator of Forests, 2nd grade, and T. B. Fry, Depnty Conser- 
vator of Forests, 3rd grade, respectively delivered over mud 
received charge of the Divisional Forest Office, Working Plans, 
Northern Circle, on the 6th November, 1888, before noon. 

himsrs. T. R. Bell and R. P. Ryan, Assietant Conservators of 
Forests, respective] y delivered over and received charge of the 
Koliba and RatnAgiri Foresb Divisions on the 2nd November, 
1888, after office hours. 

4.-CALOUTTA (~AZETTE- 

The 5th November, 1888.-With the previous sanction of the Gor- 
ernor-Qeneral in Council, the Lieutenant-Governor is pleased to 
order that the following rule be substituted for Rule I. of t he  rnlea 
made nnder Sections 31 and 41 of the Indian Forest Act for the 
Sunderbuns Protected Forests, pdblished in the notification of the 
9th March, 1886, a t  page 194, Part  L of the Calcutta Guzctte of 
the 10th idem, and that the revised retea now fixed shall have ef- 
fect from the 1st proximo :- 

Rule I.-No trees, timber, or any other forest produce shall be 
cut, sawn, gathered, or removed from, within the boundaries of 
the Bnnderbuns Protected Foresta without prepayment in h l l  of 
the charges due thereon at the rates following :- 
(1 J. Timber of the following kinds in pieces measuring 8 feet 

and upwards in length, or S feet 9 inches and upwards in girth 
at the thick end :- 

Sundri, Pussur, and dmw, for every maund one mna; 
Goran, for every maund one-half anna. 

(2). Sun& hwood ,  for every maund one-half anna 
(3). Any other forest produce, except honey and wax, for 

every maund one-quarter anna. 
(4). The right to collect honey and wax, for each man per 
month, one rupee eight annaa. 

These, or each other charges as may from time to time be fixed 
nnder this rule, will also be levied on such timber and other for- 
est produce as may be exported from lands leased under the 
rules for the lease of waste lands in the Snnderbnns. 

No. 1121.-The 9th November, 1888.-Privilege leave af abeen~ 
for two months is granted to Mr. M. S. Fowler, Deputy Conser- 
vator of Forests, 3rd grade, (temporary rrinli,) Andmans,  with 
effect from the date on which he availed himself of it. 

S.-NOBTH-WE~TE~N PEOVINOES AND OUDE QAZETTE- 

4588 No. II-r4s-tb-4s.-Mr. F. B. Bryant, Officiating Depnty Coneer- 

vator of Forests in charge of the Ganges Division of the &trd 
Circle, on being relieved by Mr. W. R. J. Brereton, to .be on 
special duty in connection with the preparation of Working-ply 
in the Ganges 1)ivision and the examination of the GarhwAI D* 
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trict Foreata. Mr. Bryant, while on special duty, will be attached 
to the Direction Division of the Central Circle. 

4692 The 16th November, 1888.-Mr. W. R. J .  Bre- NO. 11-448-16-68'- 
d o n ,  Deputy Conservator of Foreets, on return from furlough, 
t o  the charge of the Ganges Forest Division of the Central Circle. 

"16 The 19th November, 1888.-With effeot from the u-6'- 
16th August, 1888, the date on which Mr. N. H a r k ,  Deputy 
Conservator of Foresb, 4th grade, proceeded on subsidiary leave 
preparatory to furlongh- 

Mr. B. A. Rebsch, Officiating Assistant Conservator of Forests, 
l e t  grade, to officiate as  Deputy Conservator of Forests, 4th 
grade. 

4617 No. uzS.-With effect from the 24th August, 1888, the date 
on which Hr. S. E. Wilmot, Deputy Conservator of Forests, re- 
turned from furlough- 
Yr. B. A. Rtbach, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Foreste, 1st 
grade. 

4621 8303 
No. l.-In Notification NO. ------- dated the 22nd Au- 11-864A-8' 

gust, 1888, promoting Mr. A. Campbell to officiate as Deputy 
Conservator of Forests, 4th grade, uice Mr. A. Q. Hobart-Hampden, 

for three months' privilege leave " mbetituts seven months' 
leave on medical certificate." 

No. 494.-The 29th October, 1888.-Mr. 0. S. Hart, Assistant 
Conaervator of Forests, and Mr. 0. F. Elliott, Deputy Conservator 
of Forests, respectively made over a@ aesumed charge of the 
Mooltan Forest Division on the forenoon of the 19th October, 1888, 
on the return of the latter from the privilege leave granted to him 
by Punjab Government Qwetts Notification No. 191 S., dated the 
6th of July, 1888. 

No. 497.-Mr. Q. S. Hart, Assistant Conservator of Foresta, on 
his relief of the charge of the Xooltan Forest Division, reported 
his arrival a t  Lahore on the forenoon of the 22nd October, 1888, 
and was attached to the Lahore Forest Division. 

No. 527.-The 14th November, 1888.-Consequent on the return 
from privilege leave of Mr. C. F. Elliott, Deputy Coneervator of 
Forests, 2nd grade, the following reversion8 to take place with ef- 
fect from the forenoon of the 18th October, 1888 :- 

Mr. E. Forrest, to Deputy Conservator, 3rd grade. 
Mr. A. M. Rather, to Deputy Conservator, 4th grade. 
Mr. E. R. Murray, to Officiating Assistant Conservator, 1st 
grade. 

No. 581.-.lfr. W. E. D'drcy, Deputy Conservator of Forests, and 
Mr. R. J. P. Pinder, Assistant Conservator of Forests, reepective- 
ly made over and assumed charge of the Montgomery Forest Divi- 
sion on the afternoon of 3rd November, 1888, on the return of the 
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latter from the leave on Medical certificate granted to him by 
Punjab Government Gazette Notification No. 483, dated 17th Octo- 
ber, 1888. 

No. 539.-The 21st November, 1888.-dfr. E. S. ~&r,  Assistant 
Conservator of Forests, Punjab, has been granted a week's extra- 
ordinary leave without pay by Her Majesty's Secretary of State for 
India in continuation of the special leave granted by Notification 
No. 247, dated thc 8th of May, 1888. 

No. 545.-The furlough granted to dir. W. Shaktspmr, Deputy 
Conservator of Forests, Yonjab, by Punjab Governmsnt Gazetta 
Notification NO. 105, dated the 9th of April, 1888, has been ex- 
tended by Her  Majesty's Secretary of B t a b  for India by a period 
of three weeks. 

7.-CENTRAL PBOVINUES QAZETTE- 

No. 6629.-The 12th November, 1888.-Mr. Chunder Kumar Chhat- 
terji, Sub-Assistant Conservator of Forests, Sambalpur, reported 
his return, on the forenoon of the 5th October, 1888, from the 
privilege leave granted to him by h'otification No. 4595, dated the 
27th July, 1888. 

The unexpired portion of the privilege leave granted to Mr. Chund- 
er Kuinar Chhatterji, is  hereby cancelled. 

NO. 6761.-The 21at November, 1888.-Mr. A. F. Gradon, Assist- 
ant  Conservator of Forests, 2nd grade, is transferred from the 
Direction Division to the Bhandara District. 
Mr. Qradon relinquished charge of hin duties in the Conservator's 

office on the forenoon of the 5th November, 1888. 
NO. 6761-A,-Mr. H. B. Anthony, Assistant Conservator of For- 
ests, 2nd grade, is transferred from the Bhandara to the Bilaepnr 

'District. 
Mr. f?. B. Anthony, Assistant Conservator of Forests, made over 

charge of the Bhandara District forests to Mr. A. F. Gradon, 
Assistant Conservatg of Foreets, on the forenoon of the 7th No- 
vember, 1888. 

No. 6769.-Mr. E. Dobba, Deputy Conservator of Forests, returned 
from the privilege leave granted him by Notification No. 3352 
of the 14th June, 1888, and received charge of the Seoni Forest 
Division from Captain C. W. Loaack, Deputy Conservator of For- 
ests, on the forenoon of the 24th October, 1888. 

No. 6769-A.-Captain C. W. Losack, Deputy Conservator of For- 
ests, is transferred from the Seoni Division and attached to the 
Direction Di r i~ ion  from the forenoon of the 5th November, 1888, 
the d a b  on which he  received charge of hie duties in the office of 
the Conservator of Forests, Central Provinces. 

8.-BURMA GAZETTE- 

No. 16.-The 5th November, 1888.-Wilh reference to Revenue 
Department Notification No. 34, dated the 1s t  May, 1888, Mr. a. 
Slade, Deputy Conservator of Forests, reported his return from 
privilege leave a t  Calcutta on the forenoon of the  27th September, 
1888, and as~umed charge of thc Chindwin Division from Jfr. 0. 
F. R. Blackwell, on the  forcnoon of the 6th October, 1888. 
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No. 147.-Under the provisions of Section 74 of the Civil Leave 
Code, privilege leave for 32 days is granted t o  Mr. T. A. Haw- 
well, Deputy Conservator of Forests, with effect from the 26th 
October, 1888. 

No. 1.-The 7th November, 1888.-With the sanction of the Chief 
Commissioner, Mr. D. A. Ramaswamy, Head Clerk of the office of 
the Depoty Conservator of Foreete, Attaran Division, Moulmein, ie 
appointed to  officiate during the absence of Mr. J. Lyddy, on pri- 
vilege leave, as officer in charge of Kado subdivhion, with effect 
from the 22nd October, 1888. 

No. 14.-The 12th November, 1888.-Major C. T. Bingham, De- 
puty Conservator of Forests, 1 s t  grade, availed himself of the 
privilege leave granted him in Notification No. 106, dated the 
30th August, 1888, on the 9th September, 1888, before noon. 

No. 155.-The following temporary promotion was sanctioned, with 
effect from the 24th June, 1888, consequent on the departure of 
Mr. H. Slade, Deputy Conservator of Foreste, on privilege 
leave :- 
Br. J. C. Murray, Deputy Conservator of Foreste, 4th- grade, 
to officiate as  Deputy Conservator, 3rd grade. 

No. 157.-The 22nd Novmiber, 1888.-With the previous sanction 
of the Governor-General of India in Council, the Chief Commie- 
eioner directs that, with effect from the  1st  Lleptember, 1888, the 
officers of the controlling staff of the Forest Department in  Upper 
and Lower Burma shall ba graded in one general list, and that 
their respective positions in  the list shall be as  follows :- 

CON~ERYATOR~,-THREE. 

1s t  grade,-(1). 
1. Colonel W. J. Seaton, x.8.a. 

2nd grade,-(I). 

2. Mr. a. C. Bill. 
3rd grade,--(1). 

3. Mr. E. P. Popert. 
DEPUTY CONBERVATORB,-TWENTY-ONE. 

1 s t  grade,-(3), tempornrily (2). 
1. Mr. M. H. Ferrare. 1 2. Major C. T. Bingham, B.S.O. 

2nd grade, -(4), temporarily (5). 
1. Mr. J. W. Oliver. 
2. Mr. P. J. Carter. 
3. Mr. J. Niebet. 

4. Vacant. 
5. Mr. T. H. Aplin. 

3rd grade,-(6). 

1. Mr. L. A. W, Rind, I 6. Mr. A. E: Broun (temporary 
2. Mr. C. FV. Palmer. rank). 
3. Mr. F. W. Thellurron. I 6. Mr. T. A. Hauzwell. 
4. Mr. H. Sladc. 

Yr. E. S. Carr (temporary rank),--(Bapernumerary). 



4th grade,-(8). 
1. Mr. H. B. Ward. 
2. Mr. A. Wrton. 
8. Mr. J. C. Murray. 
4. Mr. J. Copelad. 

5. Mr. H. A. Roghtm. 
6. Mr. C. H. Hobart-Hampde~ 
7. Mr. B. Calthrop. 
8. Vacant. 

ASSISTAXT ~ o ~ s r a v ~ ~ o ~ s , - ~ w ~ ~ ~ .  
1 s t  grade,-(7). 

2. Vacant. 3. 
4. " i :: )vacant. 

7. 

2nd and 3rd gradea,--(5). 
1. Mr. C. E. Muriel. I 4. Mr. C. L. Toussaint. 
2. Mr. Q. Q. Corbett. 5. Mr. G. F. R. BlackrwU. 
8. Mr. a. Jackson. 

SOB-ASSISTANT COXSERVATOBB. 
l a t  grade,-42). 

1. Mr. 0. Zngram. 1 2. Mr. E. M. Buchanan. 
2nd grade,-(5). 

1. Maung Kali. 
2. Mr. C. W. A l h .  
3. r .  . . f i n  (l'roba-I :: } vacant' 

tioner). 
8rd grade,-(2). 

1. Maung Tha Ka Do, 
2. Mr. D. L. K. Caldctwood, Probationers. 

Mr. W. Q. F. Hmlett, 
Mr. Walter J. Lane-Byan, 1 

No. 158.-The following temporary alterations in rank are ordered :- 
(1) With effect from the llrt September, 1888- 

(a) Consequent on the absence on furlough of Mr. T. H. Aplin, 
Deputy Conservator of Foresta, 2nd grade : 
Mr. C. W. Palmer, Deputy Conservator of Foresta, 3rd 

grade, to officiate as Deputy Coneervator, 2nd grade. 
Mr. H. B. Ward, Depnty Conservator of Forests, 4th 
grade, to officiate as Depnty Conservator, 3rd grade. 

(b) Coneequent on the absence on furlough of Mr. P. J .  
Carter, Deputy Conservator of Forests, 2nd grade: 
Mr. F. W. Thetlusson, Deputy Conservator of Forests, 3rd 
grade, to officiate as Depnty Conservator, 2nd grade. 

Mr. A. Weston, Depnty Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator, 3rd grade. 

(2) With effect from the 9th September, 1888, consequent oh 
the appointment of Mr. J. W, Oliver to officiate as a Deputy . 
Conservator of Forests, le t  grade : 
Mr. A. F. Bracn, Depnty Conservator of Forests, 3rd  

grade, to officiate a8 Deputy Conservator, 2nd grade. 
Mr. J. Copeland, Depnty Conservator of Forests, 4th grade, 

to officiate as Deputy Conservator, 3rd grade. 
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(3j. With effect from the 26th September, 1888, consequent on 
the appointment of Mr. J. W. Oliver to officiate as Con- 
servator of Forests, 3rd grade : 
Mr. T. A. Haurnell, Deputy Conservator of Forests, 3rd 

grade, to officiate as Depnty Conservator, 2nd grade. 
Mr. C. H. Hobart-Hampdm, Depnty Conservator of For- 

este, 4th grade, to officiate as  Deputy Conservator, 3rd 
grade. 

(4). With effect from the 6th October, 1888, consequent on 
the return from privilege leave of Mr. 8. Slade, Deputy 
Conservator of Forests, 3rd grade : 
Mr. H. Slade, Depnty Conservator of Forests, 3rd grade, 

to officiate as Deputy Conservator, 2nd grade. 
X r .  T. A. Hauxwell, Depnty Conservator of Forests, 3rd 

(officiating 2nd) grade, to revert to his substantive rank. 
Mr. C. H. Robart-Eampden, Deputy Conservator of Fur- 

ests, 4th (officiating 3rd) grade, to revert to  hie sub- 
etantive rank. 

No. 310.-The 2nd November, 1888.-Mr. J. 0. Kelly, Bnb-As- 
eietant Conservator of Forests, reported his return to duty from 
privilege leave on the 1 l t h  September, 1888, and WM attached 
to the Darrang Forest Division, until he received charge of that 
Division from Mr. J. T. Jellicoe, Deputy Conservator of Forests, 
on the forenoon of the 22nd October, 1888. 

No. 320.-The 15th November, 1888.-Mr. C. 0. D. Fordyce, De- 
puty Conservator of Forests, made over charge of the Lakhimpnr 
Forest Division to Mr. J. T. Jellicoe, Depnty Conservator of For. 
este, on the forenoon of the 29th October, 1888, and availed 
himself on that date of the furlough granted in Notification No. 
260, dated the 16th Angnst, 1888. 

No. 326.-The 22nd November, 1888.-The privilege leave for three 
months granted in General Department Notification No. 184, 
dated the 18th July, 1888, to Mr. F. S. Barker, Officiating De- 
puty Consewator of Foresta, under Sections 71-74 of the Civil 
Lerve Code, is commuted to furlough on medical certificate for six 
months under Section 50, Chapter V. of the Civil Leave Code, 
with effect from the 9th July, 1888. 

No. 327.- Mr. D. P. Copeland, Assistant Conservator of Forests, 
1st grade, is appointed to officiate as Depnty Conservator, 4th 
grade, with effect from the 9th July, 1888, until the return from 
leave of Mr. Barker, or until further orders. 

Nil. 

11.-BEBAB GAZETTE- 

Nil. 
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NOTES ON THE SMALL BAMBOOS OF THE GENUS 
AR UND INARIA. 

OF the genus Arundinariu, which includes, according to the 
Genera Plantarum, " also Thamnocalamus, there are ten fully 

described Indian species, besides four which have only so far been 
named from leaf specimens. Of these fourteen species, one is 
Sonth Indian only, one Burmese, and three occur in the North- 
West Elimalaya, all of them extending eastwards into Sikkim. 
Eight species, including these three, are found in the North-East 
Himalaya, one of them occurring in the Khasia hills also, making, 
with four endemic species, five for that locality. They are all 
small reed-like bamboos, but one or two of them, such as A. race- 
mosa and A. Hookeriana have occasionally culms of over an inch 
in diameter. 

The following analysis, based upon that given by General Munro 
in his "Monograph of the Bambuseae," will serve to identify 
the nine fully described kinds, which occur in the Western Pen- 
insula. 

Brirnches of the inflorescence without bracts. 
Leaves and flowers on the same culm. 

Style sfid. Transverse veinlets very 
conspicuous- 1. A. racemocra. 

Style 2-fid. Transverse veinlets conspicuous. 
Nodes not prickly, internodes nearly 

glabrous, scabrid- 2. A. Wightianu. 
Nodes prickly, internodes woolly at 

top-  3. A. Grifithiana. 
Leaves and flowers on separate culms. 

Leaves narrow, few or no transverse veinlets. 
Lbaves hairy along midrib, empty glumes 

nearly as long as the spicula- 4. A. falcata. 
Leaves glabrous beneath, empty glumes 

scarcely one-half the length of the 
spicula- 5. A. khasiana. 

Leaves broader ; transverse veinleta somewhat prominent. 
Spicules 2-%flowered. Nodes without 

a raised ring, internodes 5-6 inches- 6. A. intennedia. 
Spicules 14-flowered. Nodes with a 

raised ring, ioternodes 7-8 in.- 7. A. Hookeriana. 
Branches of the infloreshnce with bracts. 

B 



Transverse veinlets faint or none, bracts 
short- 8. A. B-. 

Transverse veinlets prominent, bracts long- 
9. A. apathajEora. 

Besides these nine, a tenth, A. elegans, Kurz, occurs in t.he Nab 
toung hills in Burma from 5 to 7,000 feet, and the four species of 
which the leaves only are, so far, known, are- 

11.-From Bhutan, a species with very small leaves, discovered 
by Griffith, and stated by him to be especially plentiful on the 
Dhonglaila Pass between 6,000 and 10,000 feet- A. rnkrophyih. 

12.-From the Khasia hills a t  4,000 to 4,500 feet, collected by 
Griffith and Hooker, and especially near Moosmai waterfall. It 
has very narrow thin leaves, 2 to 3 inches long by only t incb 
broad, and the transverse veinlets very f ah t  and distant- 

ad. SUb&zdt0. 

13.-From the Khasia hills : Tern.-' Uskong,' collected at  
Moflong by Hooker- A. callosa. 

14.-From the Khasia hills, collected by Hooker and Griffith a6 
5,700 feet, and by Clarke at Shillong, 5,500 feet. It has fairly 
large reticulate leaves with long cilia at the top of the sheaths and 
spiny stems with broadly auricled short sheaths- A. hirarta. 

Mr. C. B. Clarke has also a Khasia hills' spscies from Shillong 
wood, which is, I think, A. callosa. I t  has spiny stems like A. 
Gntthiana, and bracteate flowers, so that it will come into the 
section Tlrain~coculamw, between numbers 8 and 9. The transverse 
veinlets are very conspicuous, and the sheaths (Fig. 7) haves  broad 
apex and ciliate ligule. 

It is unnecessary to say much regarding the two chief species of 
the North-West Himalaya, A. falcata and A. spatht$ora, for they 
have been fully described by Brandis in the Transactions of the 
Royal Society of New South Wales of 7th October, 1885 and 
the "Indian Forester" for May 1886, in which he has fully 
cleared up the difficulty which existed in their identification and 
separation. But the Darjeeling and North-East Himalayan species 
generally are less known, and a few notes regarding them may 
usefully be recorded. ' 

The common small bamboo of Darjeeling, known as '' Maling," 
and whose leaves are so generally used for feeding ponies about 
that station, is, according to my identification, and as I have shted 
in the " Manual of Indian Timbers," A. racenlosa, Nunro. It  has 
only once been collected in flower, 2&., by Griffith's collecto~ 
on Birch Hill a t  Darjeeling in 1837. Since then 50 years have 
elapsed, and it is curious that in that long period the flowering 
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should not have been again recorded. Griffith's specimens were 
very poor ones, so that good examples are much required. Dar- 
jwling Forest officers should keep a look-out for it therefore, 
and remember that keepers of Herbaria, almost all over the 
world, will be glad of specimens. The Maling bamboo has a stem 
of some thickness, nsually about 1 inch in diameter, but often 
somewhat more. The internodes are rough and rather long, 
reaching to 15  to 18 inches. The straw coloured, brown, hairy, 
rough sheath of the young stems is ciliate on the edges and blnnt 
at the top with a long finlbriate ligule, is abont half as long again 
as the internode, and bears a subulate apex which is usually re- 
curved (see Fig. 1). The leaves are sometimes rather large, up to 
about 6 inches long and +inch broad, and they have very conspic- 
uous transverse veinlets which are raised beneath. This bamboo 
grows gregarionsly on the hill sides, and the growth is almost im- 
penetrable ; it mxy be seen in perfection on the slope* of Mount 
Tonglo on the Nepal frontier range. The stems are very largely 
used for mat and basket work, for bnilding native huts, and for 
fencing, and the leaves are an excellent fodder. Its range is re- 
stricted to Eastern Nepal and Sikkiln from 6,000 to 10,000 feet 
elevation, and i t  already begins to get scarce east of the Toesta 
river. 

The common small bamboo of the higher parts of the Nilgiri 
hills above 5,000 feet is A. Wightiana, Nees. I t  is also a gregarious 
species, and gives a very dense cover, such as may be well seen on 
the higher parts of Doddabetta and on the Kundahs, as for instance 
on the upper slopes of the valley of the Avalanch6 stream. I t  
flowera annually, the flowers appearing on leafy stems in dense 
purplish panicles with capillary somewhat twisted pedicels. The 
siems are about &-inch thick, the internodes about 12 inches long, 
and very rough, the nodes swollen and with a conspicuous ring 
formed by the base of the fallen sheath, below them. The sheaths 
are often very rough, and are blunt at the top with a row of stiff 
ciliae. The leaves are 3 to 7 inches long and & to 1 inch broad, the 
transverse veinlets very conspicnous. Beddolne says that it dies 
down annually after flowering, but this point requires further 
investigation. Locally, i t  is spoken of as a " reed," and is sold 8s 
such by the Forest officers, but it is not much used. I t  is a hancl- 
some species, well worthy of cultivation. 

A. Grijithiana, Munro, is u species of the Khasia hills, rernark- 
able for a ring of thorns round the joints of the culul and thick 
tawny wool below the joints. I t  flowered in 1833 when it was 
collected, so says Munro, by the Assam deputation for the esanl- 
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ination of the tea plant, under Drs. Wallich and Griffith. Hooker 
also got i t  a t  Moflong, but in leaf only. The leaves hive trans- 

@ verse veinlets. 
A. faleata, Nees, is found in the North-West Himalaya at  from 

5,000 to 7,500 feet. I t  is also, according to my identification, the 
'L Titi nigala" of the lower Da rjeeling hills, where i t  may be seen 
to perfection in the forests which lie in the square formed by the 
Reyang, Teesta and Sivoke rivers and the Latpanchor ridge, and 
also on the dry faces of the precipitous slopes overlooking the 
plains at  abont 2,000 feet elevation. I t  flowers annually, the 
flowers being small and somewhat resembling those of the rice 
plant though usually of a reddish colom. The stems are thin but 
etrong and with only a small cavity ; the internodes are usually 10 
inches long and the joints are swollen. The sheaths are about 12 
inches long, gmddlynxrmwed into a point with a subulate apex, 
they are very thin and paper-like, and hairy at the top. The 
leaves are small, up to 4 inches long by 4 inch broad, are hairy 
and have no transverse vei'nlets. This bamboo ie used for basket 
work, but less so than some other species. The Lepchas also use 
i t  for arrows, and for any purposes for which strong material is 
required. 

Closely allied to the last species is A. khasiana, Munro, wbich 
is, however, recognisable by having glabrous leaves and different 
flowers. It is rare in Sikkim. I have specimens from Rungbee 
which I identify as this species, but it is possible that they may 
have been gathered from planted clumps in the Cinchona Planta- 
tions. The stems are like those of A. falcata, and thick and strong, 
but the internodes are only 7 to 8 inches in length. The sheaths 
(see Fig. 3) are papery, straw colonred, narrowed upwards but 
bluntly truncate, and with a long thin apical leaf. The leaves are 
larger than those of A. falcuta and have no transverse veinlets. 
This species was collected in flower in 1850 by Hooker in the 
Khasia hills ; by Masters in Assam in 1839 ; in Sikkim by Hooker 
(at Purmia-chu) in 1848 ; by Anderson and Kurz in 1868 ; by 
Dr. Treutler in 1874 ; and by myself in 1879. I t  probably flowers 
yearly like A. falcata. 

On the hills of the Dumsong Sub-Division abont Dnmsong, 
Rissoom, Khampung and Labah is a gregarious species which I 
found in flower in 1882, and which I identify as A. i n t d i a ,  
Munro. In  the locality mentioned, this species appears to take the 
place above 7,000 feet of the " Maling," and is known by the Ne- 
palese name of L L  Deva nigala." The culms are usually yellowish, 
about +$ inch in diameter, and have internodes of only 5 to 6 
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inches in length ; but they are strong and the cavity is small. The 
sheaths taper gradually to a blunt ciliate ligule with a short broad 
apical leaf (Fig. 4 enlarged from a small one). The leaves are 
small, up to about 4 inches in length and # to 1 inch broad and 
have transverse veinlets. Specimens of this bamboo were collect- 
ed by Hooker in 1848 or 1849, so that 33 to 34 years elapsed 
between the two recorded flowerings. 

The most handsome of the Sikkim Arnndinarias is probably 
A. Hookeriana, Munro, a fine tall species known to the Nepalese 
as " Singhani " and to the Lepchas as " Prong." I t  is fomd here 
and there on the western side of the Teesta, but is most common 
to the east and on the hills overlooking the Teesta and Rnshett 
rivers at  an elevation of 4 to 7,000 feet. I t  is easily recognised 
by its glaucous green cnlms, which have a blueish colour below the 
nodes under a raised whitish ring. The culms have large cavities 
and are soft ; they are f to 1 inch in diameter, and the internodes 
are 7 to 8 inches long. The old sheaths are easily recognised, for 
they have parallel sides for about half their length, and then taper 
gradually upwards to a fine end surmounted by a short blnnt 
ligula and a subulate recurved apical leaf (Fig. 5). The leaves are 
rather larger and broader than those of other Darjeeling species, 
and they have conspicuous transverse veinlets. This bamboo has 
only been collected in flower by Hooker in 1848 or 1849 in Sik- 
kim and East Nepal, and consequently if it has not already done 
no, i t  ought soon to flower again. I t  should be carefully watched 
for, and the leaves belonging to the same clump should be collected 
with the flowering branches, for those hitherto collected have been 
from ,separate plants. The seeds of this species are said to be 
edible, and the culms are used for basket work. I t  is a species 
which should be planted in gardens : I remember planting some, 
with other interesting kinds, in the Birch Hill Park and in other 
places at  Darjeeling, but am unaware if they have thriven or not. 

A. Falconen', Bth., is a rare species, hitherto only known from 
Kumaun (Strachey and Winterbottom, 1848), and Nepal (Wallich, 
1821), but C. B. Clarke has kindly given me specimens, which 
I.identify as this species, and which were found in 1876 at  Laghep 
in Sikkim at 9,000 feet, in flower. I t  is easily recognised from A. 
tpathijm-a by the much smaller bracts and by the spiculm having 
only one complete and one rudimentary flower. The leaves are 
narrow and small, up to 4 inches long and # inch broad, and the 
transverse veinleta are not conspicuous. 

A. qath$ora, Bth., is a well-known North-West Himalayan 
species, found between 8,000 and 10,000 feet, and, as Sir D. 
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lostachya, Cephaloatachyum and Pseudoatachpm, differ again so much 
that there is not much danger of mistaking them. I hope soon to 
be able to figure them in the pages of this Journal. As a means of 
distinguishing the chief species, without flowers, I have attempted 
an analysis which will, I think, serve the purpose- 

A-Burmese species only- 1.  A. elegans. 
&-South Indian ,, ,, - 2. A. Wigibtiana. 
A"-North Indian (Himalaya and Khasia hills). 
B-No, or very faint transverse vainlets. 
C--Transverse veinlets none. 

%Leaves hairy along the midrib, apex 
of sheaths very small- 3. A. falcata. 

D'-Leaves glabrous, apex of sheaths 
long- 4. A. khaaiana. 

C'-Transverse veinlets faint, distant, scanty. 
&Leaf sheaths ciliate- 5. A. suberecta. 
D'-Leaf sheaths not ciliate- 6 .  A. Falconeri. 

B'-Transverse veinlets distinct, leaves at least 3 inches long. 
C-Nodes thorny, internodes with tawny 

wool at the t o p -  7 .  A. &$Aiuna. 
C'-Nodes not thorny. 
D-Shoot sheaths with very large auricled 

apices- 8. A. hirauta. 
D8-Shoot sheaths with narrow, subulate apices. 
E--Sheaths rounded a t  top-  9. A. apathtwa. 
E'--Sheaths pointed, truncate at top. 

F-Internodes and sheaths rough- 10. A. racemaaa. 
F'-Internodes and sheaths smooth. 

G-Apex broadest in the middle. 
H-Ligule fimbriate- 11. A. callbaa. 
H'-Ligule blunt- 12. A. i n t d i a .  

Q'-Apex broadest at base- 13. A. Hookeriana. 
Be-Transverse veinlets distinct, leaves 

shorter than 3 inches- 14. A. microphylla. 
I t  is probable that a study of more numerous specimens, especial- 

ly of the Khasia species, may detect errors in the above and lead 
to modifications, but as it is, it may prove useful. After all, as 
in the same locality, it is rare to find more than two or three 
at once, the determination can be simplified. I n  the North-West 
Himalaya, as Brandis has shown, there are two common species, 
viz., A. falcata and spathzjlma, and these are at once separated thu,s- 

Flowers annual. Leaves without transverse 
veinlets, sheaths long pointed- A. falcutn. 
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Flowers not annual. Leaves with transverse 
veinlets, sheaths rounded at  top- A. s p a t h t ~ h a  ; 

while A. Falconen', while having only very faint transverse vein- 
lets, has not the annual flowers of A. faleata. 

I n  the Darjeeling hills the high level species are A. spcrths+, 
merno8n, interrmdia and Hookeriuna, and these may be thns dis- 
tinguished- 

Stems smooth, yellow, branchlets red, sheath 
rounded at  top- a A. spatIn@-a. 

Stems rough green, sheaths strigosely hairy, 
ciliate-- A. memod~. 

Stems smooth, yellowish, thick-walled, leaves 
narrow- A. ir&maedia. 

Stems smooth, bright green, thin-walled, with 
a blue ring below node, leaves broader- A. Hookndam. . 

I n  the same region the low-level species A. falcata and A. Wuzs- 
iana differ from the high level ones in the want of transverse vein- 
lets and from each other thm- 

Leaves hairy along midrib below, apex of sheath 
very small- A. faleata. 

Leaves glabrous along midrib below, apex of 
sheath longer- A. kha&na. 

The species of the Khasia hills are thm distinguished- 
No transverse veinlets, ligule b l u n t  A. kh&na. 
Faint transverse veinlets, ligule ciliate- A. suberecta. 
Transverse veinlets distinct, leaves very small- A. rnicrophylla. 
Transverse veinlets distinct, sheaths long, smooth, 

cilia few, short- A. cdosa .  
Transverse veinlets distinct, sheaths short, stri- 

gose, cilia many, long- A. hirsuta. 
These graceful little bamboos form a very intaresting group, 

some of the members of which are in cultivation and flower in 
gardens in Englatld. The chief cultivated kinds are A. falcQtcr and 
A. F h e r i ,  though the species most commonly met with and 
found to be perfectly hardy in the open air is, the Japanese, A. 
japmica. 

More information regarding the life-periods of these plants is 
badly wanted, also is it important to know if, when the flowering 
season occurs in the case of the more widely spread kinds like 
A. 8path~jeora, it is universal or not throughout its range. 

KEW, J. S. GAMBLE. 
Februa y 29th, 1888. 
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