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Vol. 1.] JULY, 1875. [(No.1

OUR PROLOGUE.

—--—————

Ar the commencement of our undertaking, it behoves us to
offer an explanation of the principles which will guide us, and
the objects we shall have in view, if we are fortunate enough to
gain the public approval, and be elected to represent forest litera-
ture in the estate of the Public Press of India.

Our object is to supply a medium for the intercommunication
of ideas and the record of observations and experiments, as well
as to catch all stray fragments of information, all facts and data,
and supply the places of “ Notes and Quenes” to the Forest
Service generally.

As to our principles, they are decidedly liberal and indepen-
dent. We, and all who communicate with us, are free to
express what we think; we shall not repress any criticism on
what we honestly believe to be wrong, or say anything that we do
not believe to be true, to please any one. We shall endeavour to
extenuate nothing, and we shall “ set down nought in malice.”

But free, full, and unfettered discussion of every principle and
practice is the very life of forest science and forest art.

That discussion it will be our endeavour to facilitate with all the
means at our disposal. But this thing we will do—we will
impress on ourselves and our contributors the absolute maintenance
of courtesy and good temper in the thick of the hottest dis-
cussion, and we will banish from our pages every thing that
verges on personality or harshness of expression. Our ecriticism
will be directed to measures, not men, to the opinion and utter-
ances of the impersonal office, not to the thoughts and deeds of
individuals.

‘We are suppliants at the threshold of every temple of Govern-
ment; we ask for assistance, for the speedy communication of
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every report and every paper that deals with any thing of theo-
retical or practical interest in forestry, as well as of all orders
that bear on the organization and interests of the Forest Service ;
but we confidently expect that no authority will desire in return
for such assistance other than the gratitude which courtesy
commands and a hearty endeavour on our part to support warmly,
where support is due, without abandoning our right to criticize,
where we cannot approve. e

In pursuance of the general principles enumerated, we do not
propose to open our columns to personal grievances ; but questions
affecting the organization of the service, or a section of the
service, are legitimately within our scope. 'We propose to allow
ourselves the option of declining papers which are uusuited for
publication, or which are based on absolutely unscientific
grounds ; but we trust that the exercise of this discretion will
rarely need to be called into action. ’

We have now earnestly to address our supporters in behalf of
this new scheme of an Indian forest periodical. Above all we
want steady contributors. Now many forest officers feel, and
paturally so, that they have no time for writing. Others feel
that they have no facility with the pen, and perhaps too modestly
imagine that they can do nothiog to help. With regard to this
feeling, we would offer a few remarks. In the first place, while
every number ought to contain a fair proportion of leisurely-
written and detailed matter, that share of the work must
necessarily be handed over to those who have a gift for writing,
and who have the mnecessary literary machinery in the shape of
books of reference to assist them. But the only value of a
periodical of this sort will not consist in its containing elaborate
essays. A large portion of it should be devoted to “Scraps”
and to brief “ Notes and Queries.”” Every forest officer who is
worthy the name keeps a note-book, and as some new fact or
some new experience comes to his notice, or some “ happy thought,”
tending to the facilitation of some portion of his work, flashes
across his mind, bhe will make a rough note of it. There is
actually no one who can go about from day to day on plantation
work, up and down a river on timber transport business, demar-
cating a forest, making valuation surveys, or engage in any other
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branch of his ordinary business, but must see something, and
learn something, which is in itself valuable, and a distinct addition
to the stock of facts which are the basis of all rational and
practical progress in forest administration.

And here is the line for the forest officer who loves not desk
and blotting-paper. Send us in, then, rough and unartifictal, from
your note-book jottings. A diamond, even uncut, is a -diamond
still; and even if we cannot always have a diamond, we can have
a crystal, and that is a very good thing in its way.

We beg every one to send what he has, and not to subject it to
a preliminary criticism, and put it on one side. ¢ I did not think
you would care about it; I thought it hardly worth sending,” are
sentences that consign to inutility many really valuable facts,
many good suggestions, that may contain the germs, perhaps as
yet only partially developed, of future progress, er of some
important economy.

Literary merit or excellence of style is not looked for in such
communications.

Another way of helping may be indicated to those whose taste
or the sterner call of duty forbids literary work—¢ask ques-
tions.” The interchange of opinions and expressions on all sorts
of forest matters will be most useful, and it will create a good
discussion, which will be of vital importance to our paper.

‘We shall endeavour ourselves to keep a good look out for infor-
mation gleaned from home literature, as well as that of other
countries, but we would invite every one to call our attention to
articles or other sources of information of this kind, and to
correspond with friends at home, with a view to keeping us
informed of the progress of forest literature, furnishing us with
notices of recently published books, stating the prices and class.
Communications regarding the supply of forest material to public
works, improvements to be made in transport, information regard-
ing seasoning timber and iupregnation, regarding buildings, hill
roads, cheap bridges, and numerous other connected subjects, will
doubtless enable the latter class to benefit the public with their
experience.

So much is applicable to forest officers; but we hope that
forest officers will not be our only eontributors; the scope of
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subjects open to comment will no doubt enable district, settlement,
railway, and engineer officers to give occasional assistance.
Procedure in settling forest rights, notices of forest tribes and
their requirements, questions of organization, principles of settle-
ment, &c., will furnish opportunities for the latter to help us.

We may add that we shall be able to illustrate papers by dia-
grams and drawings of a simple character, capable of being
reproduced in octavo size, by lithography or by simple wood-
cuttings. '

As regards authorship of papers, every contributor is expected
to communicate his name, and state whether he wishes the article,
the question, or the note to be inserted with his name, or with
his initials, or under a nom de plume, or without any name at
all. Either plan can be adopted, provided that the real name and
address of the writer be entrusted to the Editor.

Whenever possible, rejected MS. contributions will be returned
to the author at his request. '

The magazine will be arranged under headings in the following
manner :—

1. Articles, translations, official papers communicated, &c.
II. Reviews.
III. Notes and queries.
1V. Shikar and travel.

V. Extracts from Official Gazettes, appointments, promoe.
tiouns, transfers, &ec.

Circumstances may, of course, render a modification of this
programme advisable or necessary.

It has been suggested that we should indicate the sort of sub-
jects on which papers, notes, and queries may be communicated.
With a view, therefore, of giving information to meet such
enquiries, and not by any means to fetter the discretion of intend-
ing contributors, we offer the following sketch.

In the first instance we mention the subject of organization
of service and forest law. Then sylviculture, as artificial repro-
duction, methods of working the soil, of sowing and planting,
the rearing and treatment of seedlings, description of tools, natur-
al re-production, methods of treatment, cultivation of minor
forest produce, &c. Next come working-plans in all their bearings,
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as forest surveys, methods of ascertaining the contents of grow-
ing -materials, and of the rate of growth, methods of working
forests or plans of operations. Utilization of forests forms an-
other great section, as the properties of the different kinds of
wood, the harvesting of forest produce, marking, girdling, and fell-
ing of timber and wood, tools, extraction of India-rubber, produc-
tion of lac, fruits, as of Bassia latifolia, grass, leaves, peat, &ec.
Then again charcoal burning, preservation of forest produce,
especially of wood and seeds, impregnation of the former, trans-
port of forest produce by land and water, dragging, carrying,
carting, snow-sledges, timber slides, floating and boating, and of
all things road making. The different methods of the disposal
of forest produce, sale of standing forest produce, working by
Government agency, permits, private sale, and public auction.
Next we mention protection of the forests and their produce
against men and beasts, treatment and settlement of forest rights
and privileges, area of forests, its maximum and minimum,
forest boundaries and their demarcation, protection of humus,
and other beneficial substances. Protection of forests against
fires, storms, avalanches, frost, and of forest trees against diseases,
Forest statistics and forest finance are two more great chapters,
Then the physical and chemical properties of the sail, their
influence upon forest vegetation, the atmosphere and its import-
ance, heat, frost, moisture, light, winds, and storms. Effect of
forests upon climate, inundations, landslips, &c.

The above subjects are those most intimately connected with
forestry.- But besides these there are many ethers to which our
pages are open, as forest botany, .geology, zoology, physical
science and chemistry in their bearings upon forestry, mational
economy, agriculture, &c.

We shall further accept with thanks communications on camp life,
travelhng, sports, notes on forest tribes, their habits and customs.

These lists are far from exhaustive, but they are at least full
enough to show that there will be very little difficulty in finding
matter of interest to communicate,

The field is a wide one ; let us try and occupy it successfully.

B. H. BADEN-POWELL.
W. SCHLICH,



6 REMARKS ON THE SUNDERBUNS.

J. fmncx_ss, QC.

Hemarks on the Sundechuns,
By W. ScaLicH.

Most people in India, at one time or other, have heard of the
Sunderbuns ; and those who landed in this country at Calcutta are
sure to remember the low islands forming the banks of the
Hooghly. The forests on these islands supply Calcutta, and indeed
the Twenty-four Pergunnahs generally, Jessore, Backergunj, and
other districts with timber, fuel, thatching grass, &c., and the fol-
lowing notes may therefore be entitled to a place in this periodical.

The Ganges and Bramaputra, the great drainers of the central
and eastern Himalayas, may be said to be the parents of the
Sunderbuns, These two rivers, in carrying year after year large
quantities of silt from the mountains to the plains, and thence
on through the numerous brauches of their combined delta to the
Bay of Bengal, have in course of time formed the Sunderbuns,
and indeed a great portion of the plain of Bengal itself. The
action still continues, and consequently the formation goes on,
though it may be almost inperceptible at the time. Owing to
this mode of formation, the Sunderbuns show the lowest level
near the sea-face, and they rise slowly towards the north. But
there appears to be a second mode of rise, and that is from
south-west towards north-east, so that a point 20 miles from
the sea in the eastern portion would generally be of a higher
level than a point 20 miles from the sea in the western part.
Hence it comes that the highest parts of the Sunderbuns are
found in the north-eastern corner, near Morellgunj, and the
lowest in the south-west, that is to say between the mouths of
the Mutlah and Hooghly rivers. The peculiarity here indicated
in a general way is of the greatest importance with regard to the
vegetation, as will be seen further on. The lower parts of the
Sunderbuns are inundated at every flood-tide, fresh deposits are
made, until they get by degrees beyond the reach of high water,
except on the occasion of spring or other exceptionally high
tides, when the whole of the present Sunderbuns is inuundated.
Barring these occasions, the north-eastern parts are from one to -
two feet above high-water mark,
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The soil on the Sunderbun islands, being river deposit, is of
a light nature, and consists as a rule of sand and loam mixed
in different proportions, occasionally also with clay, and now
covered with large quantities of vegetable mould. On the whole
the soil must be very fertile; but owing to the inundations by
salt water, it is adapted for certain kinds of vegetation only.

For many years past, as the formation of soil proceeded from
north to south, and as the northern islands rose above high-water
mark, cultivation seems to have proceeded in the same direction,
and so we find now the northern parts of the Sunderbuns under
cereals. But still a large area is uncultivated, and it is with this
unleased portion that we have to do in the present instance.

The vegetation in the Sunderbuns comprises about 40 different
species of trees and shrubs; of these the following three are the
most characteristic :—

GoRAN «.. Ceriops Rozburghiana.

GaNGwa ... Ezcoecaria Agallocha.

Sunper oR SiNDpRr1 ... Heritiera litloralis.
To these should be added two palms—

GoOLPATTA «o. Pheeniz paludosa.

and Hitav

It appears that new-formed islands, which are still inundated
by every flood tide, become covered with a growth of Goran, alter-
nating with strips and patches of Hital or Golpatta. As the level
of the islands rises, other trees settle on them, and of these
Gangwa is the most frequent. When the level is further raised,
so that the islands are flooded occasionally only by salt-water,
Sunder makes its appearance, and soon occupies the greater
portion of the land. Thus we fiud the Sunder forests chiefly in
the north-eastern portions, that is to say, on the highest lands,
Goran along the sea-face and in the west, and Gangwa in the
intermediate islands. It must not be understood, however, that
the above general distribution is carried out strictly. Sunder
appears vigorous and as a full-grown timber tree only in the
north-east portion of the area, and it dies gradually away on pro-
ceeding to the south and west. Goran is most numerous in the

 lower lands, and it would probably grow just as well on the
higher land, if it had not to give way to other.trees, Gangwa
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is most numerous in the intermediate compartments, but it
spreads into the Sunder tracts on the one hand, and into the
Goran tracts on the other.
Of the remaining trees the following are the more important :—~
BaewN .. Avicennia tomentosa.
Kiaura +o. Sonneratia apetala.
KoLsHa ... Aegiceras corniculata.
PosHUR ... Carapa obovata.
SHINGR ... Cynometra bijuga.
LarMr ... Amoora cucullata.

Sunder is of the first importance. It grows into a tree of up
to 60 feet high, and of 6 feet girth, a larger circumference being
rare. The heart wood is of a brownish red color, hard and very
heavy, one cubic foot of green timber weighing as much as 104
pounds. It is used for a great variety of purposes, as beams,
buggy-shafts, planking, posts, furniture, firewood, but chiefly for
boat-building. Indeed, without this timber the boat traffic in
Lower Bengal could never have reached the extent which it has
now, and the permanent supply of this timber is, therefore, of the
highest importance for the welfare of the Twenty-four Pergunnahs,
Jessore, Backergunj, and the adjoining districts.

Gangwa grows to a height of 40 feet and a girth of 5 feet; its
timber is white, and not very lasting; it is used for general car-
pentering purposes, for posts, and for firewood.

Goran reaches generally a height of 25 feet, sometimes up to
35 feet, but rarely more than 1 foot 6 inches girth. The wood is
of a red color, and is extensively used for posts and for firewood ;
the bark is used for tanning.

Baen reaches a height of 60 feet, and gives a white heavy wood,
very brittle, which is used for firewood only.

Kiaura grows 60 feet high, and its wood is of a light color,
used for planking and firewood, but not much prized.

Kolsha reaches a height of 25 to 30 feet, and is used for
firewood.

Poshur grows 45 feet high ; its wood is used for building pur-
poses, furniture, and firewood ; it lasts fairly well.

Shingr, a small tree, up to 20 feet high, wood whitish, hard ;
used as firewood.
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Latmi grows up to 45 feet high ; wood white, hard and heavy ;
used for building purposes and firewood.

Hital is cut for rafters, which are said to last up to 15 years.

Golpatta is used for thatching all over the districts adjoining
the Sunderbuns ; it is said to last up to 5 years.

Most of the remaining trees are made use of, but chiefly as
firewood.

Throughout the Sunderbuns the growth of the vegetation is
very vigorous, and where cutting has not cleared the ground, it is
covered with a dense mass of vegetation. The trees also grow
very fast, and the wood-cutters say that a full-grown Sunder tree
is only some 20 to 25 years old. Although this statement is not
to be relied on, still there can be no doubt that it is a short-lived
tree, which is proved by immense numbers of dead trees, that
have evidently died a natural death. It would appear that Sunder
rarely attains an higher age than 50 years.

Reproduction is most favorable. Ou all lands flooded by or.
dinary flood tides a new growth of jungle springs up immediately,
where the old material has been removed, as the seeds are carried
on the lands by the water. And the same may be said of the
lands above ordinary floods, provided a sufficient number of seed«
bearing trees remains ; but where the latter is not the case, as on
extensive clearings, reproduction is very uncertain, and at any
rate very slow. It has been put forward that reproduction all
over the Sunderbuns is unlimited, and that cleared blocks will
be covered again with forest in a very short time. This view does
not hold good in the case of land above ordinary high-water mark,
and consequently in the Sunder tracts. If such lauds are once
cleared, grass will spring up, and a growth of timber trees can only
establish itself by very slow degrees, and after a very long lapse of
time—a fact which is proved in several places in the north-eastern
Sunderbuns. The cleared land, if left to itself, will have to take
its chance of a few trees settling on it ; but a general reproduc-
tion will not take place until such isolated settlers themselves begin
to bear seed.

As one reason that reproduction is equal to the demand, it has
been brought forward that large numbers of dead trees are ob-
served over the Sunderbuns, But on examinati~n it will be found

B
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that the dead trees were all of inferior qnality, either unsound or
badly shaped, so that timber-cutters did not comsider it paying
to remove them.

The Sunderbuus yield year after year immense quantities of forest
material for all adjoining districts, especially the Twenty-four Per-
gunnahs, Jessore, and Backergunj. Endless numbers of boats
proceed in the dry weather to the forests, and return laden with
timber, especially Sunder, rafters, firewood, thatching grass, &c., to
supply which there is no other source available. And conse-
quently it is our duty to see that the supply is not exhausted.
Moreover, the demand is certain to increase, and we must there-
fore make sure that the increase also is provided for. It has been
said that the supply is inexhaustible, but such is not the case.
1t appears, on the contrary, that the western part of the Sunder-
buns, which is that nearest te Calcutta, is already exhausted
to a very large extent, and that fuel-cutters proceed more to the
east year after year. Even in the Sunder tracts, one sees for
long distances from the rivers’ banks nothing but dead Sunder
trees and seedlings. No doubt the centre parts of the islands
still contain large quantities of full-sized trees, but then it should
be remembered that nearly all islands consist of marshy ground,
and that all material has to be carried or dragged by men to the
banks of rivers and nullahs, so that practically a great portion of
the available stock must be considered s beyond reach. More-
over, owing to the absence of accessible and superior fuel in the
western half of the islands, fuel-cutters resort more and more to
the Sunder tracts in the east, and here they cut, not dry trees or
the branches of trees felled for timber, but saplings of Sunder of
good growth, which are easier to cut than dry wood, and which
pack closely in the boats. Indeed, herein lies the great danger of
the supply of Sunder timber for boat-building being exhausted.
If the straightest and best saplings are cut for fuel year after year,
and in the accessible parts of the forests, it is but natural that
the supply of full-grown timber must fall short. This explains
why the boat-builders in the Backergunj district, where boat-
building is chiefly carried on, have complained for some years
past that they cannot obtain now the same class of Sunder
timber which they used to get in former years—a poiut to which
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Sir Richard Temple drew attention in a note on the Sunderbuns,
dated September 1874. In short, if the Sunderbuns remain open
to all comers, and if certain restrictions are not introduced, there
seems no doubt that the supply will fall short of the demand.
This must be avoided, as no other sources of supply are available,
and therefore the Sunderbuns should be taken under forest
management without delay, instead of extending cultivation to-
wards the south without considering to what extent the perma-
nent yield of forest produce may be curtailed by it.

®un Coonrie Cultivation,
By J. L. Lairp.

The present system of coomrie, as practised in Bedi, consists
in coppicing all unreserved trees on a given area, burning the
leaves, branches, and other litter, and raising crops of grain by
means of the manure thus obtained.

By the time two or three crops have been produced, the soil is
exhausted, and the ryot finding further cultivation unprofitable,
goes on to another field, which he treats in the same manner. In
this way be proceeds from field to field until the scrub on the
first has reproduced itself in sufficient quantity to give, when burnt,
one or more crops of grain. The latter is then again cultivated,
and the same process as the preceding repeated over and over
again as long as the soil produces enough scrub for a khuski
crop.

In practice coomrie is not carried on quite so regularly as
might be inferred from the foregoing remarks, which shew how it
would work if performed more methodically.

The best kind of land treated as coomrie requires two or
three years’ rest to recover sufficiently to yield another crop ; so
that the best soils may be said to be fallow, or unproductive—a
very small revenue from reserved trees excepted—at least every
other year, and inferior soils for longer periods.

It is, I think, a generally admitted fact that the fertility of
land diminishes more or less rapidly under coomrie, and the
object of this paper is to propose the adoption of a method of
treatment, under which the deterioration of the soil might be
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greatly diminished, or, under favourable circumstances, entirely
arrested, and a fair rent realized at the same time.

Shortness of the revolution (which precludes ail possibility of
the soils recovering in the intervals of rest), and the absence of
any attempt to regenerate or protect suitable kinds of trees by
artificial means, appear to be radical defects of the present system.

I propose, therefore, to- lengthen the revolution sufficiently,
if possible, to admit of the trees attaining timber size; to pro-
tect and organize the forest; and to regulate coomrie.

I think it would be well to let the trees grow up to maturity
(say 30 to 50 years, or more) whenever practicable, not only for the
sake of increasing the revenue, but also in order to give the soil
ample time to recover and improve. At the same time I do not
see why the plan about to be proposed should not succeed with
forests having a revolution (rotation) of less than 30 years—say
as low as 15—but then the forest would have to be coppiced, and
for obvious reasons coppice with short revolutions would be less
desirable than seed woods with longer revolutions.

According to this plan the forest would be divided into com-
partments of equal area, their number and size, as well as the
length of the revolution, depending on the area required yearly
for coomrie. These compartments would be cleared of timber
in regular succession by the method of ¢clean cuts.” After clear-
ing a compartment, the land would be given over for two years
agriculture to the ryot, who, by preparing the ground for his own
purposes, would, at the same time, thoroughly prepare it for the
next forest crop. In consideration of the labour he would have
in digging up roots and stumps (which he would be allowed to
burn for manure), and otherwise preparing the ground for cereals,
and on condition of his planting out a certain number of seed-
lings per acre at the end of the two years, the land might, perhaps,
be given free of rent.

To make my meaning clear, let us take a forest of which one
acre is required yearly for coomrie, and the revolution fixed at 20
years. Then it is evident that, if the trees in each coomrie com-
partment are to reach an age of 20 years, we must reserve 20 acres
for the purpose. These 20 acres, having been selected and marked
off, would then be divided into compartments of one acre each
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and worked in regular succession, one every year, so that by the
time the 20th cutting had been carried out, the first would be
stocked with trees 19 years’ old, and ready for the axe the follow-
ing year. In this example the yearly cutting is confined to one
spot; but of course this is not necessary; all that is required
being, that the cuttings during oue year, taken together, cover an
area of one acre. I have also assumed, for the sake of shortuess,
that the ground is used for agriculture only one year, and that
the forest is regenerated simultaneously with the sowing of agri-
cultural seed. If the land were used for agriculture during two
years, the area required would be about half (sce note).

I think that, by somewhat lengthening the revolution, by
carefully selecting the kind of tree, and by close planting, so as
to get an unbroken cover as soon as possible, a good revenue
might be derived, and the wants of the people satisfied at the
same time. If we compare the long revolution during which the
soil would be improving, with the short period during which it
wouid be more or less deteriorating under agriculture, there is
good reason to hope that the land would thoroughly recover be-
fore the end of the revolution, when it would again be used for
agricultural purposes.

The only objection that can, as far as I am aware, be brought
to bear against the method is, that to carry it out might per-
haps require a greater area than would always be convenient ; but
the area required is ‘not so great as might appear at first sight,
and the length of the revolution would be regulated with due
regard to the extent of country available, coppice being resorted
to when the revolution had to be greatly curtailed. A village
demanding 40 acres of coomrie yearly would require, for instance,
for a revolution of 50 years, 1,040 acres altogether; but for a
revolution of 20 years only 440 acres.

It must be remembered, too, that in coomrie districts the popu-
lation is scanty, and the land under cultivation but a small frac-
tion of the whole.*

® By’ coomrie districts’ I mean those in whici the capital available for cultivating the
#oil is so small, the waste land so extensive, and the people so poor, that Government
think it neceseary to allow coomrie.

The fact of land having once been coomried isin itself no criterion that the land
is now absolutely coomrio land; indecd, if it werc, all tracts now under cultivation would
constitute coomric districts,

]
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T have taken at random six of a number of villages, the forests
of which I inspected this year. The people are generally poor,
although, perhaps, nowhere absolutely in want. The following
table shows the lands of each village under ¢ khuski,”  tari,”
forest.*

LANDS UNDER
Knuskr. TaARI Forgsr.
VILLAGE. Acres. |Guntas.| Acres. |Guntas.| Acres. | Guntas.
g
:
1]
Kdmbhandé 254 116 86 83 [ 2,961 19
Kumratseddi 3 112 27 83 83 882
Degeghéli ... 102 45 38 63 14 685 4
Mumdwéd Pimple 192 44 18 851 6 | 1,203 13
Somset e P 28 33 183 25
Mdchdli ... 76 28 7 172 18 394 14
Total ... 847 6 731 27 | 6,200 21
Acres, Acres,
Average for one village ... 68 1,035

As coomrie-land is essentially khushki-land, it is not neces-
sary, in examining the coomrie resources of a forest, to take into
consideration demand for rice-land.

Supposing, therefore, the whole of the above forests could
be coomried (they have already been coomried throughout), and
that a revolution of 60 years is decided upon, then 36 acres could
be given over yearly for coomrie; in other words, the ryots

“would have the opportunity of bringing under cultivation, besides
waste lands, 62 per cent. more land then they now have under
khuski crop. But, supposing it were thought advisable to allow
only the better parts to be coomried, and that these amounted to

® Khuski land can only produce a ¢ dry’ crop (i.e., grain which does not require much
moisture, such as wheat). ‘The more valuable, tari, or ¢ wet,’ land is suited to the growth
of semi-aquatic plants, such as ricc and sugarcane. The former generally corresponds
to the aek fasli and the latter to the dd and ¢is fusli lands of Hindustan,
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75 per cent. of the whole, then—for the same revolution as
before—there would be 27 acres available yearly, or 46 per cent.
more than the present area under khuski crop.

Besides the lands given in the table, there are in these 6
villages altogether 560 acres of waste land ; this area gives 93
acres for each village, or nearly double of that now under khuski
cultivation.

1t appears, then, that in part of the Bidi tiluk, at all events,
this plan might succeed ; at any rate, the forest area is sufficiently
extensive.

It will be readily admltted that the maintenance of stan-
dards after the chief forest crop has been removed cannot fail
to result in a diminution of the yield of grain—a diminution
which cannot be measured simply by the quautity of nutriment
abserbed by the standards, for the injurious effects of over-
shadowing must also be taken into account. By adopting the
method of ¢ clean cuts,’ this competition between forest and field
would cease.

In the poorer parts of Belgaum and other countries this sys-
tem has been in existence many years, and, I believe, found to
answer the double purpose of providing a steady revenue for
Government, and a means of subsistence for the people.

The following appear to be the more salient advantages of
the method over the present one :—

1.—The soil would, at all events, deteriorate less, and most
likely improve.

2.—Deterioration being arrested, a steady revenue be derived
from the forest after the first revolution.

8.—The half measure of growing grain under standards might
be avoided.

4.—The working of the forest would afford employment to the
peotle.

In conclusion, I would remark, in order to avoid misapprehen-
sion, that I do not suppose this plan could be applied everywhere.
For instance, in some coomrie districts on the ghéts the forests
have been entirely exterminated, I am told, and there remains
little or nothing but bare rock ; of course no system of coomrie
could restore the forests in such places.
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Nor do I imagine that the system could always be carried out
in its entirety. For instance, it might often be a dangerous ex-
periment to dig up the roots in sloping seils for fear of the
latter’s being washed away duriug the monsoon. What I insist
upon generally is, the necessity of lengthening the revolution
and of protecting and managing the forests with the same care as
would be bestowed on them, if they were never coomried ; the
rest is merely a matter of detail.

Nore.—If the area of a forest (4) is divided by the length
of the revolution (»), it is evident that the quotient gives the
area of the annual cutting for a sustained yield (¢), orec= -:_1; but
if each cutting is to lie fallow a number of years (), the yearly
cutting will be:
. S L

r r+n
Ezample.—A village requires 40 acres of coomrie yearly, when
#=50 and n=2. Find the total area required.

Here the average yearly cutting would be 20 acres. (For the
first year 40 acres would be cut, second year nothing, third 40,
fourth nothing, and so on—average 20.) 4=20 (50+2)=1,040
acres. :

As n would always be very small—never in fact more than 2 or
3—in practise it might be entirely neglected. For instance, it
would matter very little if, in the above example, the trees were
cut at an age of 48 years instead of 50.

¢ and 4 = ¢ (r+n).

@he means of obtaining length of Stem for Timber,
By A. PeNGELLY, M. A,

These means are two in number ; 1sf, the maintenance of the
trees in a forest so close together as to kill the lower branches
when still small from want of light ; and 2xd, pruning.

We will first consider the latter method, more especially as it is
what seems to suggest itself to most minds on first payiug any
attention to the subject.

Pruning, when performed on forest trees, should be done in the
following manner: The branch should be cut *off close to the
trank or to the branch from which it springs, and from below
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upwards, not from above downwards. Also the surface left should
be smooth and cleanly cut, so as not to allow of the lodgment of
water.

‘We will now consider the reasons of these rules, which it is of
the utmost importance to observe when pruning has to be per-
formed.

On considering the manner in which a wound on a tree heals,
we observe that successive layers of wood are deposited by the
descending sap, until at length the wound isgovered over by the
new sound wood formed on it.

Now, as long as the wound is exposed to atmospheric influences,
it is liable to decay from the infiltration of water, &c. It follows,
then, that we ought, when cutting off a branch, to cut in such a
manner that the wound may be healed over as soon as possible.

That this is effected by cutting off the branch close to the trunk
will be seen on very slight consideration; for suppose on the
contrary that a branch be cut off at a distance, say of 4 inches, from
the stem of the tree, the crude sap from the roots rises up to the
leaves, where it is perfected, and descending deposits a new layer
of wood. Now the sap in its descent follows mainly the law of
gravity, and therefore the stump of branch left, being deprived of
the leaves that were formerly above it on the branch, and being
out of the line of the descending sap from otlier branches, receives
no fresh layer of wood, or at the best only a very small one.
Meanwhile, atmospheric influences act on the stump, and fre-
quently decay sets in, which is often communicated to the heart
of the tree.

At the same time the trunk goes on growing, and an annual
layer of wood goes on forming all round the stump, which re-
mains a piece of dead (not necessarily decayed) wood enveloped
in sound growing wood, exactly after the maunner of a nail. This
continues until either the stump having become quite rotten drops
off, leaving a hole to be grown over by sound wood, or else it
persists until the growth of the tree quite envelopes it. On
making a section through this part, the manuer of growth can at
once be seen, the stump of the branch shewing quite plainly from
the surrounding portions, with which it has no connection.
If, on the other hand, the branch is cut off close to

C
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the trunk, the wound, being in the line of the descending
sap, receives a deposit of wood every year all round its contour,
and thus the exposed portion yearly diminishes until it is covered
over. The wound is of course larger when this method is employ-
ed, but it is under the very best condition for healing ; whereas, if
the branch is cut off at a distance from the trunk, although the
wound is smaller, there is little chance of its being healed, from
the fact that it is out of the line of the descending sap, which is
the healing power.

The precaution to be ohserved of cutting from below upwards is
enjoined from the fact that, by cutting in the opposite direction, it
commonly happens that the branch breaks off at last, carrying
with it a portion of bark and wood, creating a larger wound, and
one which, from not being smooth, is more likely to occasion the
infiltration of water. These bad consequences are obviated by
observing the above precaution.*

In order to leave a smooth surface, it is well to employ a sharp
cutting instrnment, not a saw ; or if a saw is employed, to cut the
surface over afterwards with a knife. With the same object, viz.,
the protection of the exposed surface from atmospheric influences,
it should be covered over, and for this purpose perhaps coal-tar
answers best, as it is easily applied, and is very effectual in
preventing decay.

In the Paris Exbhibition of 1867, a very instructive series of
the effects of bad and good pruning was exhibited by M. Mathieu,
the learned professor of Natural History at the Ecole Forestiere.
In the examples of bad pruning a section made through the
middle of the branch shewed frequently how, not only was a faulty
piece of wood enveloped in sound timber, but also how the stump
of the branch left had served as a canal to convey rottenness into
the heart of the tree, and thus spoil the growth of years. Even
when the operation had been skilfully performed, there always
remained a clear solution of continuity (generally represented by
a line of darker colour than the rest of the wood), shewing how the
successive yearly growths had approached nearer and nearer to each
other on the cut surface, until they met in or near the centre.

* Remark.—A more practical method is to cut first a little from below, and then from above,
80 that both cuts meet.=~Tun Kpizos.
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The oak suffers perhaps more than any other tree from the
lopping of its branches, which is almost certain, unless very skil-
fully performed, to render it hollow. All the oak trees (Quercus
incana) in the Ranee Khet Forests have been constantly lopped
by the villagers, in order to procure wood for their ploughs. The
consequence is, that there probably is not a sound oak of any
size in the whole of these forests, and I doubt not that the same
would apply to the oak forests of other localities.

From the above it will be seen that, if we undertake to prune
our forests, we must train men especially for it, and not entrust
this important operation to the first comer. This is evidently
a very serious objection, especially in India. Moreover, the area
of our Indian forests is so large as to render it extremely doubtful
whether this plan is practicable. .

We shall do well, therefore, to consider whether pruning is
necessary, or whether it cannot be dispensed with altogether.

Now, branches cannot live without leaves, and leaves cannot
live ‘without a sufficient quantity of light, the necessary quantity
varying with the different species of tree. It is therefore worth
considering, whether by keeping our trees thick enough together
we cannot kill off the lower branches while they are still small,
and when their disappearance will leave scarcely a scar behind.
If we can do this we shall evidently obtain a tall and clean stem,
and without ' a fault in the timber. Moreover, here the control
remains with a forest officer and not with a subordinate, whereas
it is impossible that the forest officer should himself prune every
tree, or even be there to superintend its pruning. He could how-
ever on the other system designate what trees might be removed
in the thinnings, so as to allow of the proper growth of the remain-
ing trees without endangering the ‘ natural pruning” by the
admission of such a quantity of light, as to cause the persistence
of lower branches. _

Now, it is found in practice that this method can be carried out
most successfully, though not always in perfection, by merely
keeping the trees close together, for the shade given by some
species of trees is not sufficient to kill off their lower branches.
The pak (Quercus pedunculata and robur) iz a case in point. In
a forest composed solely of oaks, although by growing them thickly
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together the length of stem would no doubt be improved, yet
oaks grown in this manner cannot be compared for length of stem
(which means quantity of serviceable timber) and straightness of
fibre with oaks which have heen reared in a forest mixed with
beech or with hornbeam, both of which have a dense shade. I
have seen oaks (Quercus pedunculata and robur) reared in this
manner without pruning, which had stems at least 60 feet high
without a branch, the whole of sound wood of first cldss quality,
and 4 feet or more in diameter. I imagine that most people will
allow that it is not usnal to see either (Quercus pedunculata or robur)
reared on other principles than the foregoing, and without pruning
having a stem of more than thirty feet without a branch; It seems
to me, therefore, that a system which can point to such resuits is
one which we may safely adopt, especially when we consider that
it is free from the danger of bad execution, which is almost in-
separable from pruning, and that moreover it is much more easily
applied to large areas, such as we have to deal with in India.

Of course in the case of isolated trees or in mixed coppice,
where the standards are periodically left with their stems exposed,
it will always be necessary to have recourse to pruning, and if
the precautions recommended above are attended to, good results
will probably be obtained ; but in my opinion pruning should not
be resorted to, even for plantations, where either the species of
trez planted has a sufficiently dense shade, or where a sufficient
shade can be obtained by the admixture of some other tree.

Pruning badly performed is worse than useless, and even when
well performed it is inferior in its results to, and more difficult
of application than, the other method here advocated.

Hote on the Behra Hoon.

By B. H. Bapex-PoweLr,
Officiating Inspector-General of Forests.

ON my way down to Calcutta, I visited Dehra Doon for the
purpose of ‘seeing Captain Bailey. Having only a few days to
spare, I could not, as I should have liked to, make a regular tour
through these interesting forests, but I went out to the Luchee-
wila sill forests (Nagsidh hill and spurs) and through the Luchee-
wila forest and up into the Bulawalah forests (sil) on the north
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slope of the Siwaliks. Afterwards I went through some of the
lower forests between the Siwaliks and the Himalaya, and returned
to Dehra. I visited afterwards a forest above Shorepoke with a
view to getting on a height and seeing the general appearance of
the Siwaliks. The Lucheewila forest exhibits a still dense forest
of sil. Here and there stumps of large size and trees of consider-
able girth showed that formerly timber of good size was produced
on the ground now occupied by tall thin trees from 18 inches
and under to 4 feet in girth. The feature of the forest is dense
and uniform growth of trees with an under-growth of not very
dense grass, very numerous seedlings of sil, and in many places
seedlings of a leguminous creeper (name unknown). Many of the
trees also suffered from this creeper, the tall slender trees being
weighed down, and the stems cut into by the pressure of the
coiling stems, The maljam creeper (Bauhinia sp.) also covered
many trees with a similar effect.

In the Lucheewila forest the trees generally exhibited a twisted
or rather crooked stem covered with numerous knots and swellings,
from which multitudes of small sprouts sprung. At the base,
the stem always exhibited an unhealthy swelling.

All the stumps and larger trees were distorted aud hollow from
fire. The Xylocopus attacks dead but not living sil. Oceasion-
ally one comes upon grassy tracts of greater or less extent in
the midst of the sl forest. These may be due to depressions in
which water collects, and in that case they are full of a reedy,
sedgy kind of grass, and we do not expect them to fill up with
sl trees; such blanks could only be filled by willaw cuttings were
it important to fill them ; but it is not; the area of sl is abund-
ant, and sach small blanks may be disregarded. Other blanks
are on level ground, apparently of the same soil and quality as
the rest of the forest. These are perhaps due to old and aban-
doned cultivation, and indeed the name of one of these blanks
which I examined in Lucheewila Jabrkhet seems to lend support
to the view. The effect of protection is, that the sl seedlings
are growing up under the edge of the forest, and filling up the
blanks ; even towards the centre a careful search shows a few seed-
lings of sdl and some of other trees. The grass is not as a rule
dense ; the “ neel” and ¢ moong” grasses (Imperata and Sacha-
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rum spp.), which grow from dense tufts or masses, do not appear,
and the grass is of such an “open and divided” character, that
you can see the soil through, and therefore it presents no serious
obstacle to natural seedlings coming up through it, or when
necessary, seed dibbled in coming up in the same way.

I examined the soil in the Jabrkhet, and found it a rich colored
brown loam, with a tendency to be stiff on the surface if exposed,
and capable of producing with the aid of dead leaves and Aumus
of the protected forest a very rich and valuable forest soil. No
boulders appear, and I have no reason to doubt by the aid of what
ravines and cuttings show that there is a good, though probably
variable depth of soil over the boulder and drift strata below.
The soil inside the forest was similar, and it was quite cool and
moist at a depth of 2 feet.

The sél developes a long and thick tap root which remains to
a considerable age. Even a year old seedling had a very strong
root, and a seedling, about 2 feet high, which proved on clogging
to have been a shoot from a small stock (4 or 6 years old burnt
down yearly), had a tap root 2 inches in girth at the top and only
gradually diminishing when I stopped digging at 2 feet down.

It is incredible how any one who has seen such a forest as
Lucheewila can have the least doubt as to the frightful injury
caused by fires, which not only prevent any thing like timber
growth, but will, if unchecked, slowly, but still quicker than
people thiuk, exterminate the Shorea altogether.

In Lucheewsla I think there are not 30 per cent. of trees which
are not hopelessly injured for fimber growth by the fire, or
‘creepers, or both.

There is a small tract (850 acres) partly in Lucheewila
and partly in Bulawalah preserved now for 2 years from fire.
This time is hardly long enough to shew so marked a change
that any one would perceive it, but it must be admitted that there
is a difference already, and it will become more perceptible every
year.

The peculiar shape of the sl seed (like a shuttlecock)
enables it to fall at some distance from the trees (it germinates
almost before it falls), but its weight and size does not allow it to
go very far,
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Bulawalah has much better growth, less creepers, a larger
percentage of small and comparatively uninjured clean straight
stems, and altogether a better class of forest on the north slope
of the Siwalik itself.

Now, in making any general proposals regarding the treatment
of these forests, I wish to guard myself. against being thought to
jump empirically at conclusions from one day’s wandering
through a class of forests; but I am told that they represeunt
very much the style of all the Siwalik forest—some being worse,
and Bulawalah representing a fair sample of the good forest.

I may here remark that the Doon presents easy features for
forest organization. It is a tract of undulating ground; alluvial
soil over boulders and drift between the Hymalayan Ranges and
the Siwalik. The Siwalik extends in a compact range, the northern
side covered with sil, which is rather dense about the middle
and lower portions, and thiuner towards the crest. On the south
side are abrupt scarped sandstone faces, on the ledges and flatter
portions of which Babba grass (Eriophorum) abounds, and mixed
forest of various deciduous trees scanty and sparse.

In the Doon itself, besides the Siwalik, there are more or less
detached hills and level forest patches. Such are Nag, Sidh,
Ambari, &c. I have here sél like the Siwalik.

The Doon is divided into Eastern and Western portions by the
road from Saharunpore to Dehra, &e.

Below the Siwalik, on the north side, we come to Savannah
forest, broken ground generally with boulders and pebbles, but
still with much soil in places, covered with long grass and
scattered trees of Roitlera, Bombaz, Adhwari, dcacia Elata,
Ficus Glomerala, and many others.

In the Eastern Doon, with the exception of certain grants,
there is little cultivation, and we may describe the forest right
across to the Himalaya. After the Savannah forest we come to
the streams, on the banks of which we find khair (4cacia Catechu)
and sisu, sometimes in pure forests tracts, while in other
places, where there are numerous side channels and streams
wandering about, we have dense grass, and often streams in deep
shade, where luxuriant belts of trees of glossy foliage, mostly
unknown to mec, are crowded together, and the beautiful crecping
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rattan (Calamus sp.) may be seen. About here also toon trees
flourish ; this extends right across, till sal is again reached, and
then the lower slopes of the Himalaya, which do not belong to
us (except a small leased tract, in which some sein (Pentaptera)
grows). In the Western Doon, the whole of the area beyond and
indeed including the Savannah forest is either cultivated and is
private property, so that generally speaking the forest boundary
ends with the actual sl forest at the foot of the Siwalik or of the
semi-detatched sil bearing hills.

It is reasonably supposed that the ssme class of lands in the
Eastern Doon will also be granted out and cultivated.

As far, therefore, as the administration of the forests goes, there
should be two “‘ executive charges”’—the Eastern and Western,—
aud the whole under one * controlling” or divisional charge.

There are no rights, properly so called, in the forests, so that
it will be proper (subject to some arrangements to be noted pre.
sently) to make the forest area consist of the Siwalik and
detached sél forests, and for the rest I would not propose
to include anything else but a few plots, not too small, say not
less than 1,000 acres of just the best ¢ khair”’ and ¢sisu”
forests before spoken of, and especially those where ¢ toon” is
found or could be encouraged. The management of the southern
slopes of Siwalik would be simple ; their position is their safety ;
but it is important to protect the growth, for the sandstone is very
soft, and contains nodules and masses of more indurated stone,
and also belts of boulders and pebbles. The more it is denuded
the more these will be washed down to the great damage of such
works as the Mohan Pass road and bridges. I would simply
prohibit, as far as possible, all cutting, only allowing individual
trees to be rarely and occasionally taken for purely local needs.

Passing over the sil on the north slopes (for the moment),
the limited areas bearing “sisu,” “khair,” or toon only
require protecting. If such small areas can be kept clear of fire,
I have no doubt that they would become valuable; with fire they
will never become better, but gradually worse than they are now.
When leisure is found it will be easy by cutting out other growth
near the toon to encourage its natural growth, and to dibble in
seed,
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Now for the sil: these will require nothing but protection and
creeper cutting. From therein fire MusT aBsoLuTELY be kept
out and araziNg. The latter for two reasons, because the seed-
lings will not grow up without losing their top shoots, getting
trodden down, &c., &c., but above all because where there is
graziug there is fire.

But if the Savannah forest, &c.,is given up in the Eastern Dcoa,
as it is in the Western, there will gradually be but little groun’
left for grazing. It will, therefore, be necessary to have certain
blocks of the sl forests—not taken out of forest charge, but left
open to grazing, and as this forest is naturally divided for us into
blocks by broad strong courses of torrents, &c., known as “raos,”
certain blocks between two ¢ raos” may be left as open blocks for
grazing only when local convenience prescribes.

As regards the idea that all the sil forest may be opened to
grazing, it is simply monstrous. If itis continued, it is a mere
waste to spend money on surveys, working schemes, or officers ;-
we may merely abandon the thing to the destruction which is
inevitable, and leave it to yield what money it can (just as it did
in old days) till it can yield no more. In short, the grazing must
be disposed of in a rational manner, on a real enquiry as to
the number of villages, houses, &c., to be provided for, and
if possible, the number of cattle to be fed; and not, in general
terms, without reservation or control.

Next then I have to consider what sort of a working scheme
will be required, again repeating that my ideas refer to what
I have seen, and must be considered by those familiar with the
whole place, and modified as may be necessary.

For the “south face forests” no plan is needed : it is simply
necessary to protect, as I already said. The place should be
divided out into business-like and manageable administrative
divisions, so that the forest guards and foresters may have their
own proper ‘ranges’ and beats.

In the sil forests the blocks will.mostly be made by the ““raos”
or artificial broad lines, and these will be divided into compart-
ments. - - .

Ordinary compartments are dependent on the natural difference
of growth, soil, young forest, or old forest, &c.; but here it seems

D
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to me that the whole of the sil is so similar as regards the
features of treatment, that with the exception of comstituting
the grassy blanks (when of extent not less than 30 acres) as
separate compartments, nearly all the rest may be divided into
equal compartments.

The compartments need not all be fire traced, nor need they,
I think, be very small ; 200 acres would be suitable.

The reason for this explains also why I think that there is no
need of a valuation survey at present. '

It is that I regard the whole of the standing stock as one that

will not, except a limited percentage of it, come to much, and it
is to be regarded as a cover for the soil and to shed seed; it is
to the young seedling crop that I look to make the forest ; when
that is well up all over, then all the present bad trees will be
cut out as improvement cuttings, without regard to age, size, and
cubic contents.
. When the ground is covered with the new crop uniformly and
fairly, and this is no improbable speculation, but almost a certainty
if fire is excluded, it will be time to make a valuation survey for
the purpose of showing us how many good and improving trees
of the former stock we actually have, and how the young growth
will come on for cutting, at different periods, so as to obviate the
difficulty of havmg all our compartments of the same age and
class.

With a view, however, to amassing the information for such a
future proceeding, and for other purposes also, it is, in my opiuion,
essential to have, as suggested by Captain Bailey, numerous
“ Sample areas” of 10—20 acres in different parts of the forest,
and as far as possible under different conditions ; these must be
carefully fenced, and perhaps the aloe, so common in the Doon,
would be planted as an additional probation, and as an immediate
and visible indication of the plot. It is worth at least a trial.

Valuation surveys of the areas should be taken at once, and
yearly measurements with notes of selected trees of various sizes.

It will be a good thing to have some good ring-counting made
of sections cut from trees now standing.

The actual treatment for compartments can be simply pre-
scribed.
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First is to keep out fire. Now from the positive evidence we
have that the forests have produced big sil trees of great value
and may do so again, I think it justifiable in the highest degree
to spend a good deal of money in thoroughly and efficiently
cutting broad fire lines. The smaller the sub-division, the more
easy it is to prevent fire, or to stop fire once begun from
spreading, especially when a well-ordered establishment has charge
of the places, rendered to some extent more accessible by the
cleared lines,* suppo&ing them to be kept but clear; but here arises a
difficulty ; how far can we sub-divide the area by fire lines? Not
each compartment, for we should have to make and to keep up lines
in miles by thousands; but we must do it to some extent, say to
protect blocks of 2,000 acres at the outside as minimum of sub-
division ; and I believe that it will pay well to spend a good sum
of money in making and keeping up the lines.

If we spend 10 to 15 thousand rupees a year, I would not object.

It is a pity not to take ali the sl we have, and it is impossible
simply, as we are all agreed about that, to improve it on any other
terms.

Then from the rest, we have at present not to cut a stick.
84l comes up under quite thick shade, and directly you let in light,
you have grass, and when grass is dense, seedlings do not come up,
and you have the expense of artificially aiding the reproduction.

Whenever the ground is perfectly stocked, then carefully and
gradually take out the bad poles of the present growth for sale :
but at present all the forest is thin enough and often more than thin

" enough to allow of free germination; indeed, much of it is stocked
already. )

Also the plan will arrange that compartment by compartment
creepers are to be thoroughly cut. This is essential.

In the blanks already described, I do not advocate nurseries or
planting if protected by fire, as I have shown, all round the edges
the reproduction is sufficient; just in the centre it may be neces-
sary, I think, without any clearing of the grass or very slight in the
worst places, to dibble in seed close together about the place. This

® I have here to make a suggestion. I find the patrols or guards do not go into the forest ;
they fear wild beasts, &c.; nor will they in Bunmg. Thisis got over by fixing a forester’s
* range,” but not the beat, simply giving a forester with one, two, or three guards under
him, so that two or three may patrol together. '
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will certainly almost raise a lot of seedlings, aud then after a year
or more’s experience, it will be easily seen whether just the centre
formation will need to be either left alone,'or out of desire for
workman-like finish be planted up or sown a little more elabo-
rately. That is all the plan that I think is wanted, but the order
of cutting creepers and planting, &c., by compartments, will be
laid down, to secure a fair apportionment of the work over
several years, progressing from area to area.

In the khair and sisu forest, there is to be very little, or
better no cutting for several years. I do not like the system
of letting people pick out all the best khair stems for sugarcane
rollers, &c.; and if they cut them, the permit should compel
them to leave the stump close to the ground, but not dug out or
hollowed, and clean to coppice. Where toon grows, I would en-
courage it by cutting away the other trees and weeds, and loosing
the soil near the parent tree just when the seed is almost ripe ; it
will fall and spring up of itself. Further steps it is here un-
necessary to indicate.

Mpsore Sandalivood.

The following extract of a letter from the Conservator of Mysore
Forests, to the Secretary to the Chief Commissioner of Mysore
and Coorg, in Public Works Department, Rev.-Forests, No.
1861, dated Bangalore, 16th September 1813, will be found
inlteresting.

* * * * * * *

Tre immediate object of my visit was to try and ascertain
the reason of the rise during the past two years in the selling
rates of our sandalwood, and whether the market in Bombay
was steady, or whether the rise was owing simply to speculation.
I therefore made myself acquainted with the operations of the
chief importers and exporters of sandalwood, and found, as had
for some time been suspected by the Officers of the Department,
that the import trade is almost entirely in the hands of a few
dealers. There are four of these men, two of whom, Haji Rim-
tulla Sét, and Haji Mitta Kdsim Sét, buy direct from us. The
names of the two others, Haji Abdul Raimin Birmam and Kes-
sao Purushéttamam, have not appeared in any of our account sales,
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but they employ a number of agents at different times, and I
found that three of our principal buyers here are actually agents
for Kessan Purushéttamam ; while a man named Alerika Ghuldm
Husén 8ét, who has lately bought much wood, is only an agent
for Hiji Rimtulla Sét, mentioned above. Kessao Purushétta-
mam is also said to deal to some extent with a man named Abdul
Khidar, who holds a monopoly of purchase of sandalwood from
the Madras Forest Department for a term of three years.

The chief exports are made by seven firms, and Kessao
Purushéttamam has also of late commenced exporting sandalwood.
Though the number of men interested in the trade is not large,
still there are sufficient to insure competition, which might
possibly be extended with advantage to Government.

The sea-borne exports for the six years, regarding which I
was able to obtain complete information, were in round numbers
2,300 tons, or a little over 380 tons a year. Taking this last
figure as the average, and including the four incomplete years,
we get a total export by sea of 3,720 tons out of an import of
6,050 tons, which figure is obtained by taking 605 tons as the
average, and crediting that quantity to the incomplete year
1867-68.* Almost the whole of the export by sea goes to
China and Arabia, small quantities only going by native craft up
the coast. Wood of the first three classes goes almost entirely
to Chiua, while what is called Jajpdkal (hollow billets) and Bagar
addad (without number, or the small broken pieces, which are
not included in the five classes of billet wood) go to Arabia,
where it is either burnt whole for the sake of the fragrant smell
arising’ from it, or ground up, or powdered aund used with other
ingredients as an incense. Much of the wood which goes to Chiua
is used in the making up of fancy carved articles, as incense in
spells, and burnt in dwelling houses and joss houses.

There is in Bombay a fair local demand for wood of the
better classes for the manufacture of carved fancy boxes, &c., and
wood for these purposes is also sent to Surat. The inferior des-
criptions of billets are burnt by the Pérsis in their fire temples,
and are also used at Hiundd ~funerals when the friecnds of the

® In 1866-67, we sold no sandalwood in Nagar, but in 1867-68 sold a very large
quantity, The average may therefore stand,
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deceased are able to afford it. - For these purposes much wood is
sent by carts up-country to various places in the Presidency.
The wood rubbed down with water and worked into a paste is
used by all Hindds in their caste marks, and is also used as an
external application for headaches, and some skin diseases.

While in Bombay, I came across two funeral processions,
and in both instances I saw billets of sandalwood being carried
along to be added to the piles on which the bodies were to be
burnt. While travelling to Surat by rail I met two Parsi priests,
who got out at a small road side-station, and who had with them
about half a maund of 5th class wood, which they were about to
use in some religious ceremony. Much must be consumed in
this manner.

The greater part of the wood leaving Bombay by land is sent
by road on carts. The merchants told me that they do not
use the railways much, owing to losses in transit, as well as the
fact that carts do the work cheaper. The wood is of all shapes
and sizes, and cannot, except at heavy expense, be put up in boxes
or packets. It is therefore sent loose. If sent by cart, the cart-
* man is directly responsible for the number of pieces throughout
the whole journey, and as he gets but a portion of his hire in ad-
vance, the merchant has a hold over him.

Of roots we sell about 115 tons per annum. As I have already
stated, the greater portion of these do not reach the Bombay
market, but are used up at Mangalore. and along the Malabar
Coast. About a ton of saw dust sold by us annually is re-sold in
small quantities en route, and seldom goes to Bombay.

The stock of wood in Bombay at present is small. It is
scattered over the town, but I think the total quantity falls far
short of one hundred tons altogether, excluding small chips and
shavings, for which there is at present but a small demand. These
are being sold at the same price and in some instances at even
less than what was paid us in Mysore. But chips after all form
but a small item in the value of the wood sold, and the poor
market for them is not likely to affect our sales of all other
classes or the merchants’ profit to any appreciable extent.

In Mysore we sort sandalwood billets in five classes, a sixth
is made up of hollow bad billets (or Jajpékal); roots form
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a class by themselves, and a seventh class is called Bagar addad,
already explained. In the Bombay market this classification is
not accurately observed. The first three classes are lumped
together for export, while 4th and 5th are mixed with the best of
the Bagar addad, which is often sound wood, though small. Ja}
and Bagar are also mixed.

Taking our average rates in all our Kétis for the last two
years (the years during which the market has chiefly risen), I
find we sold wood sent to Bombay at the following rates per ton :—
Classes 1 to 3, Rs. 432. Classes 4 to 5, Rs. 344. Jajpékal and
Bagar addad, Rs. 368.

Classes 1 to 3 go to the China market, and the selling price
in China is now 22} dollars per picul. Seventeen piculs go
to the ton, and taking the dollars at Rs. 2, this gives Rs. 765 per
ton. The cost of carriage from our stores to Bombay, excluding
agents’ commission, is Rs. 60 per ton. The freight from Bombay
to China Rs. 30 per ton. Allowing Rs. 10 per ton for agents’
charges in China, loss of weight, petty thefts, loss of interest,
&c., the merchant will have paid Rs. 532 by the time his ton of
sandalwood reaches China; thus clearing Rs. 233 per ton, or
nearly 44 per cent.,, which after deduction of 2} per cent. (the
ordinary commission paid to the Mysore agents), leaves a profit
of nearly 41} per cent. .

I could not get trustworthy information regarding the prices
in the Arabian market, but in Bombay, 4th ahd 5th are
now selling at Rs. 540 per ton, and Jaj and Bagar, which go
chiefly to Arabia, at Rs. 600 per ton. The merchant who sells
these classes in Bombay spends Rs. 60 in getting his wood there,
and allowing for agents’ charges, he makes on 4th and 5th over
83 per cent., and for Jaj and Bagar addad over 38 per cent. The
trade is not burdened with any import or export duty at Bombay
or elsewhere in Western British India, nor with any municipal
duty in Bombay or Mysore.

Though our minute classification is not adhered to in
Bombay, it is of undoubted use to the merchant; and if we
were to alter it, and mix the classes ourselves, I think we would
not get the same rates. A certain Frimji Pestonj offered me
Rs. 800 per ton for as much of our first class wood as I could
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supply, delivered at Bombay. T told him I could not undertake
to send up any, but his request shews that our classification is
known, and occasionally used in smaller transactions.

From the roots oil is distilled; the process is carried on
chiefly at Mangalore. I made enquiries in Bombay regarding
this industry, and believe the information given to be accurate.
According to this, five cwt. (one kandi) of roots yield 40 seers
of pure oil at 26 tolas to the seer. This oil sells in Mangalore
at Rs, 112-8-0 per kandi of 25 seers, which gives Rs. 180 for
the 40 seers, the yield of 5 cwt. of wood. Our average selling
price of roots for the last two years has been Rs. 852 per ton,
and allowing Rs. 30 per ton carriage to Mangalore, the sale of oil
at that place gives a handsome profit.

Selling price of 160 seers of oil at 4-8-0 per seer Rs. 720

Cost of one ton of roots at Mangalore 382 :

Cost of distilling oil per 160 seers 14 ,, 526

— —

Profit per ton Rs, 194
Which is nearly 37 per cent.

The rise in the Bombay market is alleged to be due to
the rise in the price in China owing to a larger demand, and
the rates have been steadily rising for the past two years. There
is also a larger demand in Bombay, and the presidency itself,
for sandalwood of all kinds, and I have already reported that
the stock of good wood lying in Bombay is small. Since my
return from Bombay I have received tenders, all at higher rates
than tenders made me a month or two before my visit. The
last tender came in yesterday morning. These all indicate a
brisk demand, the more so that the merchants are well aware that
we have just now a large stock on hand in Mysore. The tenders
I submit now are as follows :—

A. Haiji Abdulla Héji Abu Bikar offers for :—

1st Class at 688 per ton,

2nd ,, ,, 660

8d , , 612 All wood of these five classes
4th ,, ,, 580 »» DOW in store at Seringapatam and
6th ,, , 540 , Hunasdiru in Ashtagram Division,
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: No. 1894, dated 19th September,
B. Hi4ji Rémtulla Sét. Rimtulla offers.—

1st Class at 640 per ton. Ofers to take 1st Class Rs. 690

2nd » » 592 » 125 tons of these 2nd 2 » 667

3rd » 3 080 classes at any of Srd » s 0644

4th ,, , 536 , ~the stores in the 4th ,, 611
Province. »

5th ,, ,, 532 ,, 6th ,, ,, 598

C. Imfm Mahomed.

For all the wood of the first four classes which may be collect-
ed in the Nagar Division up to 31st July 1874 Rs. 600 per ton
all round. Also offers, should this bid be topped by any other
merchant, Rs. 2 per ton more than the highest bid so made.

D. Abu Sét.

8rd and 4th Classes at 600 per ton For all wood of these

Roots and Jajpokal ,, 8376 ,, descriptions in Ashtagram

Division.

E. Héji Rémtulla Sét offers for all roots and jajpdkal that
may be collected up to 31st Marck 1874, Rs. 420 per ton.

On the 3lst July 1873 we held of good wood the following
quantities in toms, with the exception of chips and powder : —

Billets. Roots. Jaj. Bagar. Total,

Nagar. 83 38 2l 4 146
Ashtagram, 70 127 160 7 364
Nandidroog. 1] 10 4 . 1 156

153 175 185 12 525

If the most favorable of these offers are accepted, we should
realize by the 28th February 1874 about two and three quarter
lakhs of rupees without the value of bagar addad powder, and
chips to be sold.

I found the local retail rates at Surat to be as follows:—
Fourth, fifth, and good jaj at Re. 1 per 4 to 5 seers, or at the
rate of Rs. 800 and Rs. 640 per ton. Roots sold by retail at 6
seers the rupee, or at the rate of Rs. 533 per ton. The trade
in Surab is almost entirely retail, and it supplies many of the
surrounding villages, using up about 50 to 60 tons per annum.
I found the sandal trec growing at Surat, It is said never to at-

E
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tain the size of the Mysore tree, and all the indigenous wood shewn
me in the market was small, very yellow, knotty, and decidedly
inferior in fragrance to that of Mysore. It is sold separately
from our wood, and fetches about two-thirds of the price.

All our sandalwood is called in the Bombay and Surat bazars
¢“ Malabar Sandal,” with the exception of the large dealers,
but few of the bazar men know that the greater portion of the
wood they sold came from Mysore. I told them that Mysore was
the chief source of supply, and that it was the best they could get :
the reason of its being called ¢ Malabar” was simply that it was
shipped from that coast. I noticed that our English stamp
marks are not planed off by the dealers, and in the rctail shops
may be seen little bundles of wood with the stamp left intact.
It is only lately that we have commenced stamping our wood in
this fashion, for the purpose of identifying it and checking theft
in the Province. It may possibly add slightly to the value of
the wood in the market.

In column 4 of my statement in appendix is given the
quantity of wood imported from ¢ foreign external ports.” These
ports include Goa and Mahé, which being on the western coast,
very probably ship some of our wood to Bombay, but I was told
that a small quantity of Australian sandalwood is occasionally
imported. I tried to purchase a piece of Australian sandal in
Bombay, but could find none. Balfour, in his * Timber trees of
India,” states that “in 1847 nearly 1,000 tons of the truc (?)
‘““ sandalwood, procured chiefly from New Caledonia, the New
“ Hebrides, &c., were exported from Syduey to China, where it is
“ burnt with other incense in the temple. The sandalwood trade
““in these islands gives employment to about six small vessels
““belonging to Sydney for China ; it realizes about £30 a ton.”
I have placed a note of interrogation after the word “true’” in
the above. If Balfour is right in stating that Sydney wood
realizes in China £30 a ton, it must be much inferior to Mysore
wood, which is selling at £76-10-0 per ton. From other
sources of information I have reason to belicve the wood is not
indentical with ours. In another place Balfour states the ¢ san-
dalwood tree of the Sandwich Islands has almost disappeared.”
If the supply of wood failed there lately, it may partially account
for the brisker demand in China for our wood.
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Hearing in Bombay that a French firm, M. M. E. Bandry
& Co., wished to buy small wood for export to France, I
called on them, and was told by Mr. Sylvestre that there was a
demand for small wood and chips in France, for perfumery. I
gave him all the information I could, and also told the native
merchants of this new outlet, which might prove to be a good
one. In a price list I saw some time ago, I noticed that sandal-
wood of good quality sells in London at £70 a ton, but the
demand is very small.

* * * * . * *

The impression left on my mind after my visit was, that
the market is a certain one; that the rates may fluctuate slightly
from time to time, but that if there is no war in China, the rates
will remain much the same as at present, rising if any thing, as
that country is more and more opened out; that the demand in
the Bombay Presidency itself is steady now, and not likely to rise
or fall much ; that as long as the merchants can clear 25 per cent.
our rates will alter but slightly ; and that we should take advan-
tage of the present rates, as I do not think our sales are likely to
glut the market, and produce a fall next year. When however
we commence collecting nothing but old roots and dry wood in
Nagar and Hassan, we shall realize less, but simply because we
shall not have as much billet wood on hand for the supply of the
market. The higher rates which may fairly be expected from.
reduced quantities of the higher classes being offered will partly
compensate for this.
~ Before closing this report I wish to draw attention to a
remark made by Dr. Cleghorn at page 29, para. 17, of his Note
on the Mysore Forest Progress Report for 1865-66. See Govern-
ment of India Reprint No. 11 of Public Works Department
Records. “The trade returns shew that the annual average
¢ export of this wood (Sandalwood) from Madras sea ports amounts
“in value to about two lakhs of rupees, and most of this is the
« produce of Mysore.”” It would be interesting to ascertain what
the export from the port of Madras is, as that would give us the
quantity sold by the Madras Forcst Department, and which is,
I belicve, the wood that goes to Calcutta.
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Ezxports of Sandalwood from Mysore, and Imports and Exports of
Sandalwood in Bombay from 1864-65 fo 1872-73.

10DV | WD | ayOyvuL aw wew cme | ey g
1866—68 | 778 | 1,86,969 49 | 8,075 580 | 1,80,240 e v
1838-67 | 3821 | 1,03,178 68 ' 4,401 493 | 1,746,931 165 | 70,902 o 59

1867—68 050 | 3,69,840 . . . oo o .er one
1863—69 | 691 | 2,83,624 1 453 608 | 3,30,906 408 | 1,82,044| 107 | 33,640

1869—70 | 740 | 2,38,840 25 | 4,800 804 | 1,82,168 262 | 1,19,002 89 | 11,269
1870—71 | 718 | 2,80,511 9| 2612 685 | 2,05,693 339 | 1,95,75 49 | 12,363
1871—72 | 800 , 2,866,042 70 | 11,035 | 1,037 | 3,67.729 433 | 2,22,620/ 87 | 10,998
1872—73 | 714 | 3,76,410 1} 66 642 | 2,16,349 898 | 2,17,388/ 68 | 26,481

Totals... 6,133‘20,33,766 345{] 27,003 | 5,200 |18,51,634 | 2,002 {10,07,706 2804} | 94810

@he Bfrican Gum Copal Tree.

Report on “ Niti Sandarusi,”” Copal Trees. By Captain F. Elion,
1st Assistant to Political Agent and Vice-Consul, Zanzibar.

IT was difficult to arouse any interest in inquiries made at Dar-
es-Salam with regard to the whereabouts of the modern copal
tree. The Arabs assured me it was not worth taking the trouble
to look at, and when we referred to the Banyans, who in this
neighbourhood trade largely in Animé, they adopted a similar
view of the inutility of taking any trouble in the matter, adding,
with characteristic hankering after profit, ““if the true Sandarusi
could be dug nearer the coast, that would be a gain to us, but do
not all know the tree copal is cheap stuff ?

Some maintained with persistency that there were no such trees
now standing near here;  those seen by people before had long
since been cut down; there were but few far inland;” and
others seriously attempted to convince us that the existence of
the “ Niti Sandarusi” was questionable,
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In fact, I failed altogether to elicit any information or excite
any sympathy on this interesting subject amongst the more civi-
lised portion of the community, so turned to the slave population,
and instituted an enquiry on the Seyyids’ plantation outside the
town. Here I soon discovered, not only that several isolated trees
and small groups existed within reach, but also that the slaves
employed in clearing land had arrived at an extensive belt of
them, where the India-rubber Uiana was also abundantly found,
and which spread for a considerable distance inland.

On the 16th I left Dar-es-Salam in company with Lieutenant
T. F. Pullen, Her Majesty’s S. Shearwater, and we proceeded with
a guide in a westerly direction by narrow winding paths through
broad fields of ¢ Mhogo” and long well-tended rows of cocoa-
nuts for some two miles, until we reached a “ clearing” of the
customary east coast description. Charred stumps of trees and
felled and blackened trunks entangled with the tough half-
burned ropes of the India-rubber climber strewed the ground and
obstracted rapid progress over the ankle deep layers of wood
ashes and treacherous ¢ stubbing’’ holes on the one side, as far
as the long “straw’” grass and thick brushwood bordering the
cultivated lands, and in the other direction up to the outskirts
of a dense African forest stretching far away towards the Marni
Hills and Uzaramo.

Past this clearing we found slaves busily at work hacking down
trees recklessly, and from amongst these people our guide chose
two slaves, one a Miao and the other a Muinde, who led the way
over the wrecks of some hundreds of fallen trunks until we at
last reached the borders of the wood and found ourselves
amongst the ¢ Niti Sandarusi.”

We were not long in endorsing Dr. Kirk’s report published in
the Linnzan Society’s Journal (Botany Vol. XI, paper on Copal
of Zanzibar and the** Trachylobium Mozambicense’’), for both of us
were astonished at the immense number and size of these trees, far
exceeding anything we had before imagined. Here almost every
_ tree around us represented the striking characteristics which

will be easily noted by the annexed sketch, and the following
carefully measured dimensions, which may be taken as represent-
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ing an average tree, but by no means one of the largest of the
group :—

Ft. In.

Height (top branches lopped off) e w 60 O
Girth at ground ... e e e 4 3
» at b feet above ground ... oo we 3 2
Height to 1st branch e e we 21 6

Girth at e w 210
The trunk, which is covered with a moderately thick bark, 3-16th
of an inch, resembling that of the Birch, grows perpendicularly
in the larger proportion of trees to a height of about 20 to 25
feet. At this point the main limbs fork out, and from the ex-
tremities of the branches the foliage spreads into that flat-crowned
appearance so common to many African trees. The fruit is of
a brown color and an irregular almond shape, studded with small
excrescences, the leaves glossy and of a vivid green, as the speci-
mens forwarded will show.

On stripping off the bark we found the gum deposited in
many places, between it and the wood, in a liquid form. This
was also observable to a greater extent when sawing off sections
of branches; where the tree was injured a resinous gum had
collected in considerable quantities, and was also seen on several
trees on the lower sides of the brauches; on the upper sides none
was seen.

The Muinde climbed up and stripped off several specimens
with a knife, but none of these run to a large size. The larger
pieces, we were told, are found at the foot of the tree where,
falling, they become buried in the sand. The Miao told us his
wife received a dollar altogether for what she had dug at the foot
of the tree in the sketch, a rotten branch of which had
fallen.

Marks of digging were observed in all the surrounding soil;
however I am not inclined to think the gum falls in aliquid state,
for no extensive deposit is noticed except where a state of decay
exists; hence it is probable that where trees have been left to
fall to pieces from sheer old age, large quantities may with reason
be expected to be found buried and to have survived all traces
of the trec itself on the ancient site,
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Insects innumerable live on the Niti Sandarusi. One branch
was cut down in which a family of ants had formed a large nest
behind a wall of the gum, and were rapidly undermining the
heart of the wood. Between the bark and the wood, on stripping
the former covering, legions of ants and wood-lice were seen, and
a small green lizard with a yellow head, striped longitudinally
with black lines, was pointed out to us as peculiar to the tree.

Indeed one can readily understand that it must be a mere
question of sufficient time to produce gum which must necessarily
contain imbedded specimens of the various insects common to the
Sandarusi, and in a half decayed tree one would expect to meet
with many such evidences of the former inhabitants, but not with
the leaves or fruit, which are only found growing, as I before noted,
at the extremities of the branches and remote from the situations
in which the gradual formation of the copal commences.

The conclusion, then, which both Lieutenant Pullen and
myself arrived at is, that the attacks of the swarms of ants
and other insects lead invariably to the slow but sure destruction
of these trees, piece after piece, branch after branch; as the
heart of the wood becomes undermined, the tree throws out the
resinous gum in considerable quantities; almost it would seem in
an effort to arrest the process of decay, which occasious finally
its fall, after which but a few years would be necessary to bury
the wreck in the shifting sand which covers the surface of the
sienna-colored sub-soil rich in vegetable remains in which the
copal tree js found.

Almost all these trees were festooned with the long inter-
twined ropes of the India-rubber Uiana, the thickly matted cords
of which pendant from the main limbs and knotted into a sort
of rigging become an easy means of ascent to the natives looking
for the resinous deposits on the brauches. This India-rubber
was worked rather extensively here at one time, but was soon
given up as unprofitable in consequence of the number of slave
lads carried off by leopards; now, however, it does not appear to
strike the Sultan’s overseers that it would be more lucrative to
collect it as they move on with the clearing, than to cut down and

burn the Uiana by hundreds.
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Our guides easily worked up two large balls of India-rubber
for us. After making deep longitudinal incisions in the main
ropes of the Uiana, the milky substances which exuded profusely
they smeared on the fore part of the left arm. When enough
had been procured, this was stripped off in flakes and rolled up
in the hands until it assumed the shape of a small dumpling.
At Dar-es-Salam this article of commerce commands a -price
of from 89 to Z10 per frasilah of 35lbs. weight.

The slaves told us that you could travel for two days into the
interior before losing the “ Niti Sandarusi,” and that during the
whole of that distance the India-rubber was commonly parasitic
to the trees. At the rate the clearing progresses, however, it will
not be long before this copal tree-wood becomes a thing of the
past.

At a second visit, when we worked along and into the wood,
all we saw only coufirmed the conclusion we had already come to;
however, I trust, after inspecting the principal diggings, to be
able to give a more detailed account of the situations in which
the tree is found, and its relation to the fossil Animé.

Royvar BoranicaL GarpeNns, CaLcuTTa.

I have read with much interest Captain Elton’s report on
the ‘African gum copal tree. - I think he and Dr. Kirk are quite
right in their conclusions of the.origin of this gum.

It struck me much that this tree and also the caoutchouc
climber Landolphia sp. might advantageously be introduced iuto
Southern India (Malabar and Travancore), and also into Burma,
where they would flourish in the laterite grounds if not too rocky.
The stunted growth of the Zanzibar forests points to physical
relations similar to those existing in the British Burmese forests.
It would be really a great gain if also the ripe fruits of the
African caoutchouc climber could be obtained for trial. I have
retained also several fruits of the copal tree for sowing. These
contain apparently quite sound seeds, and I have good hope that
they will come up. If so, it might be arranged to send some of
the young plants to Burma and Southern India, for I fear they

will not succeed well in Calcutta,
S. XURZ.



THE AFRICAN GUM COPAL TREE. 41

From 1st Assistant Political Agent and Vice-Consul to Her
Majesty’s Acting Political dgent and Consul-General, Zanzibar.

EXTRAOLT.

Our day’s journey, which I estimate at 19 miles, lay through a
gently undulating grass country, with extensive belts of fine trees
(amongst which the “ Mti Sandarusi’ was frequently to be seen),
stretching away to the foot of the hills marking the Uzeramo
country, and only broken here and there by a gentle rise, or an
outlaying ‘Shamba,” with its surrounding clearings and
“ Mohogo’ field.

Everywhere signs of copal diggings were visible. In fact, we
were passing through the main fields from which the Zanzibar
market was once almost entirely supplied, and which still produce
this valuable gum in considerable quantities.

The process of digging is a simple one. Twenty to thirty men,
generally of the neighbouring tribes or free men, form a party
and spread over a stretch of country, which they divide amongst

0 x themselves into clans, each of which is worked

x 0 x Dby five or six of their number. Operations are

© x % commenced in each instance by driving five holes®
to the depth of about two feet as a prospect. If the yield is
encouraging, four more holes x are driven, which are followed by
the levelling of the whole square to the orthodox depth of about
three feet, deeper than which no shafts are sunk. One square being
worked out, a new one is commenced and prospected in precisely
a similar manner, until all likely ground is gone over; purely
sandy soil without a sub-stratum of fibrous and decaying vegeta-
ble remains being passed by. The salemen, chosen from their
knowledge of the coast trade and villages, then effect a sale, for
which they receive an increased share over and above the rest
of the workers, and after the division of profits all knock off work
until compelled by want of money, i.e., goods, to take to the
fields again. The trading generally takes place at night in the
house of the Indians (whose principal business is copal dealing),
and should no bargain be arrived at, the Washenzi leave before
daylight, sleep in the woods, and return again at dusk to resume
negotiations. As the gum is brought in, it is an admixture of

F
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the tree, the chakazi, and the true (so called fossﬂ) copal, and, I
fancy, is still further doctored on its way reaching European
merchants.

From 1st Assistant to the Political Agent and Vice-Consul,
Zanzibar, to Acting Political Agent and Consul-General,
Zanzibar.

The “ Msandarusi,” or copal tree, is largely scattered over the
cxtensive tract of country stretching from the Marui hills and
the Uzeramo, through the rich district of Kwale, away to the
Matumbwi range of mountains on the south-east of the Rufiji
River, and lies within the limits which are bounded to the east by
the sea-coast line of cultivation and settlement, and to the west
by the highlands which form an irregular barrier to the Mrima
at a distance of from 30 to 35 miles inland. Throughout these
limits immense quantities of the semi-fossil ¢ animi” are dug
by the natives, and this produce constitutes the most lucrative
commerce of the Indian settlers at the small trading ports.

Farther south, beyond the Samanga villages, there is a
break in the supply, probably occasioned by the surrounding slave
traffic, which rapidly drives legitimate busiuess and all confidence
out of its path, but also affected to some degree by the increased
difficulties of communication caused by the marshy swamps,
which here fringe the coast more deeply than above the Rufiji.
However, beyond Kilwa, copal again re-appears, and is largely
bought up in tranquil times at the numerous trading statious
which dot the sea-board down to the Rovuma River.

The “old working,” close to the village of Massonga on the
Kisiju road, from which many ships’ cargoes of “animi” have
been extracted, appear to be now almost exhausted, for although
small parties re-work the ground occasionally, it is neglected by
the men, who habitually supply the Indians, for a tract of land
bordering on the same road, a little further to the south, and
situated in the district of Mangatani. In this country a forest,
called the ¢ XKiregesi,” contains many ¢ Msandarusi,” and
between the belts of these trees and in the broad transverse
glades, which always intersect African woodlands, some of the
finest fossil gum is dug. This never reaches the trader, however,
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without a large admixture of the copal from the neighbouring
trees, and the contents of the digger’s basket are made up with
wet sand and small stones, in order to gain a little extra weight,
it being war to the knife over the barter of *“ animi” between the
Indian and the Washenzi, a contest in which both sides are
equally unscrupulous.

Dar-es-Salam is only sparingly supplied with the gum, the
trade being diverted to Mgogoni, Tuliani, &c., but the immediate
vicinity furnishes this part of the coast with ease, and at Man-
gatani the agents of the Banyans buy for Kisiju, Bosa, &c.

The extent of the produce is not fully realized until the Kwale
District is entered. Here are found the following stations where
the trade is carried on systematically :— Kitmangao, Zerare,
Nusseebgani, Kunderani, Demuni, Makrora, Kivinja, Sandazi,
Mji-Mema, Pemba, and Kikunia, all of which are almost solely
occupied in this one commerce. In the early morning strings
of natives are seen on the paths, each party led by a few men
armed with old muskets and bows and arrows, and consisting of
women and lads, carrying copal baskets, and except during the
very dry season, these arrivals take place daily, yet, even here
there is no organized system of working ; ‘ prospects’ and shafts
are seen almost everywhere, but a regular supply cannot be
insured, no pressure can induce an increase when enough gum
has been bartered to satisfy the present demands of the petty
Chiefs. Neither do the Indians venture to send out parties of
their own, each village and each working is represented by a
headman or Jumbe,” and the natives are only too ready to
unite against the slightest encroachment on their monopoly, the
¢ trade union’’ system being here represented in its strongest form,

However, during the rains there is not much slackness, the
ground being soft and easier to work with the rough hoes and
pointed sticks used to clear out the holes; below 4 feet no
fossil gum is found worth taking, and indeed very few diggers
appear to go beyond 3 feet in search of it; but all is grist that
comes to the mill, copal from the tree, the copal dug beneath the
branches, fossil copal, and the decayed gum, and the difficulty of
arriving at any fair valuation of a quantity must in consequcnce
be great.
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My opportunities of visiting both diggings and trees in this
district were frequent, and it is from here that the specimens
forwarded were collected, as also the fruit, which the natives state
to be fit for planting ; and I find no reason to induce me to alter
any points in my former report on the ¢ Msandarusi.”

Sandazi boasts of a giant copal tree, which overshadows the
main street of the village, and is superior in size to any others
I met with ; but even this really noble specimen is often excelled,
I was assured by the natives, by trees found nearer the hills.
At Kikunia a brisk trade flourishes in the gum with the Rufiji
tribes and the Mtoti. Past the Mpenbeno Ferries on the Rufiji,
and skirting the plains which stretch to the Mutumbwi Moun-
tains, Mohoro is reached (a village on the river of that name,
which enters the sea at Pemba-Utagiti, but does not belong to
the Rufiji-Delta), and both here and at Furu, Murdengo, Kuajo,
and Samanaga, and at an inland station called Chabwani, the
principal business is copal.

Beyond the Samanga group of villages, the road towards
Kilwa Kivinja passes through difficult mangrove swamps, and the
country is thinly populated and very unhealthy. Kilwa reached,
slave-trade and ivory monopolize all attention, and what little
copal trade there is has dwindled down to small quantities
brought in by the slaving expeditions, which venture a few days’
journey from the town.

The district of Mungao is now in such a disturbed state that
all trade is closed, except at Lindy and Mzinga, several natives
having been killed whilst on their road to the settlements laden
with the gum; but in peaceful years large quantities arrive from
this part of the country at Zanzibar: Kwale and Delgado
exported $40,000 worth so long ago as 1867-68, since which date,
I believe, no correct returns of the southern trade have been
kept.

The Indian trader on the Mrima has many extortions to fight
against and heavy duties to pay, neither can his life be a very
pleasant one, spent, as it is, in one continual succession of hag-
gling and quarrelling with the natives, in competition with his
neighbours, and a monotonous round of coast fever. The local
Jumbe cxtracts a ground rent from him, and he is fortunate, if
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only one claimant to territorial dues appears on the scene! The
Jumbe is followed by the Jemadar, who levies an arbitrary
percentage on his supposed profits, and besides estimates the
amount himself in order to save discussion. The Custom House
~ then abstracts 20 frasilahs from every 100 frasilahs of copal ship-
ped as the Government duty, and, in addition, charge him on
expenses, storage, and delay. Add to all this, freight and interest
on money, and a considerable addition is made to cost price.

Three to as high as 5} Dollars are the Kwale estimated cost of
the barter per frasilah of copal from the Washenzi, prices
varying according to the season of the year, and the number of
the men of the various tribes at work, demand, &c., and at
Zanzibar the merchants buy at from $7 to 8, according to their
written agreements with the Coast Agent.

Against all difficulties the trade undoubtedly prospers, and
affords large gaius to all concerned, whilst it is clear the appa-.
rently inexhaustible supply of copal, under a settled rule and
with systematic working, would furnish the means of supporting
a far larger community than that now sparsely scattered along the
Coast.

The tree would appear to have lined the shores in old days,
but the extent of the ancient forests can now only be estimated
by the area of the present workings and by the position of the
existing ¢ Msandarusi,” which are found away to the foot of the
low hills bordering the Mrima and on all the terraced lands
sloping down from the ridges to the present sea beach. It seems
also impossible to estimate the time required to effect the change
of the tree gum into the sc-called  fossil” animi, although all
local evidence confirms the identity of the origin of these two

articles of commerce, the difference in the value of which is so
great,
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The Indian Sovester in Feance,

Amone the most hopeful signs of progress is the growing
interest of foresters at home in Indian forestry. If forestry is
to become in India what it has become in Europe, it will be
mainly by a strong combination of forces, by a thorough under-
standing between all branches of the local forest service in India,
and by an ¢ entente cordiale ” with foresters at home,

It is with much pleasure that we have obscrved recently several
notices of Indian forest matters in the ¢ Revue des Eaux et
Foréts,” and latterly in the Journal d’ Agriculture pratique,
which latter contains an article by CorLoNEL PEaRsoN, on one of the
most interesting groups of forests, the sil and teak region of
Central India.

The first part of the paper deals with teak, and although thereis
in it much valuable information, there are also some curious errors.

For instance, the Burman forester will be delighted to learn that
the exploitation plan of 1868 allows 40,000 teak trees to be
annually felled in the forests! It is not moreover correct to say,
at any rate in Burma, that the teak loses its leaves in Novem-
ber ; they do not fall till the dry hot weather. It is this cir-
cumstance which renders the formation of humus by the decay
of the leaves so difficult in Burma. In the hill forests, the
dry leaves are invariably baked to tinder by the sun, and then
the forest fires destroy them in a minute.

It is said that the regeneration of the teak forests is the
greatest difficulty with which the forest administration has to
contend : surely this is rather too strong. The natural regencra-
tion of teak is only difficult as long as forest fires continue,
and in India forest fires continue only by reason of the supine-
ness of local governments aud administrators, who will not effect
the definition and regulation of grazing rights or privileges,
which in about eight cases out of ten are the origin of forest fires.
In Burma forest fires are not caused by grazing, but ¢ toungya ”’
cultivation : for this, demarcation of reserved tracts is the remedy.
But then comes a still more extraordinary phrase. ¢ Le teak
est tellement pew garni de feuilles qu’ il ne donne au sol
qu’un abri trés faible.”
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Considering that teak has a magnificent crown of huge green
leaves, forming a thick shade over head, this can hardly be
seriously meant. Whatis intended is probably that as the teak
loses its leaves completely, and remains bare till the rains
set in, the soil during that time becomes parched and baked by
the full force of the summer sun.

The result, as regards the destruction of the leaves, has
already been alluded to, and certainly the total absence of a
humus layer in the siliceous sandstone hill forests of Burma is
one of the most notable features: the steady deterioration of
the soil appears to be admitted, and a definite remedy is urgently
called for.

Thereproduction of teak is, if the remarks include Burma, some-

what misrepresented throughout. Itcannot be said that the cultiva-
tion of teak presents enormous difficulties, especially when we
consider the great success which has attended its cultivation by
Karens. These hill people obtain portions of land to clear and
cultivate by ¢ toungya” for one year, on condition that they raise
teak trees at 6'x6’ all over the area and tend the young plants
for 2 seasons; after this they hand over the stocked arca to the
forest officer. .
" It is not moreover true as a rule that the vegetation of other
species is more active than that of teak; but the fact is, that teak
will not bear cover overhead, and if it is planted where such cover
exists, and where rank plants and jungle can get the better of it,
it will first languish and then succumb altogether. Teak is in its
first years of extremely rapid and powerful growth.

‘We cordially concur in the author’s remark on the necessity of
putting the coppice teak of the Central Provinces under an
““arrangement ”’ of conversion into high forest. It is quite
true that at present the local demand is for coppice poles and
small rafters, but this is not a sufficient reason for abandoning all
thought of growing timber, and can only be a reason for working
a portion of the forests by coppice, or rather for making it coppice
with reserved standards.

The description of the sil ferest which then follows is excel-
lent; and a sketch plan exhibits the distribution of the teak
along the Vindyan and Satpoora Hills, and on the Godavery
river, and shews also the outline of the great central sil belt
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which occupies the whole of Chota Nagpore and the eastern
portion of the Central Provinces as far as the sources of the
Mahanuddy, and occupies no inconsiderable portion of the country
of the eastern ghéts, extending down into the north part of the
Madras Presidency.

This sil belt exhibits greater signs of destruction than the
northern or Sub-Himalayan sil belt, which stretches along below
the hills from the Jumna to Assam. The administration of it is
still on the most unsatisfactory footing. In Bengal nothing has
yet been done, in spite of representations on the subject, to protect
any part, even where such protection is possible.* In the Central
Provinces, though the forest —and this applies to the teak traets
also—are ¢ debarrassé ”’ of all forest rights, yet they are ouly
really preserved to an extent of about 2} P. C. of the whole
area of the province.

While thus pointing out what appear to us errors in the paper
under review, we are not depreciating in any way its value.
Some of the mistakes are probably dueto the “redacteur ’ rather
than to the original intention of the author. On the whole
the paper is pleasant and readable, full of information, and
presents just such a sketch of an important section of our forest
area as is most desirable to give in Europe.

‘We hope this paper will be followed by others, describing the
deodar forests, the Burma teak, the Eastern Himalayan forests,
and many other localities of interest.

One thing CoroNEL PEARsON may look to with satisfaction in
writing an account of a tract of country which has been for some
time under his administration, and that is one, too, which deserves
prominent record in our pages, viz., that CoLONEL PEARsON was the
first Conservator in India who coped successfully with forest fires.
Under his administration, the Central Provinces alone shewed an
example, which we are happy to say the Berars and other provinces
are now following, of absolutely protecting a considerable por-
tion of its forests from fire. Several of the forests have been now
protected for seven or eight years consecutively ; and in 1872-73
the portion of the area protected in Central India amounted to
144,542 acres.

E;.‘Binee the above was written considerable progress has been made in Pengal.—The
itor.
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gndian Fovests.*
By J. L. La1rbp.

This little pamphlet is a reprint of an article in the 1874 volume
of ¢ Aus dem Walde,” a forest periodical edited by Dr. Burckhardt,
Director of Forests in the province of Hanover, and is dedicated
to Anglo-Indians who are familiar with the German systems of
forestry.

The author has, from timé to time, made the acquaintance of
Indian forest officers travelling on the Continent, from whom he
has obtained the information regarding Indian forests contained
in the present essay.

After some general remarks on physical geography, the vertical
distribution of forest species, and organization of the personnel, the
writer describes the method of exploitation until lately in vogue,
and the improvement which it is hoped to effect by gradually
confining the cuttings to smaller areas.

As regards re-stocking, Dr. Burckhardt is of the opinion that
Indian forests “ should be regenerated by self-sown seed, and that
only in exceptional cases artificial methods should be resorted
to.” We heartily agree with this opinion, and think
that natural reproduction by mother trees, or something
similar—such as planting under standards—should be tried on a
small scale, and if successful, be introduced more generally,
The financial advantage of natural regeneration is obvious.
On the one hand, we have an immense expenditure for nurseries,
planting, and watering ; on the other, none. The question is:
would this method succeed? Experiment alone can tell ; but there
is good reason to hope that, in parts of the couutry, it would.

"« Imitate Nature” is a favourite maxim with those who pride
themselves on being practical, and in adopting the natural system
we would he merely carrying out this principle. It is, moreover,
at least reasonable to expect that, if trees in a forest left to itself
reproduce themselves spontaneously by seed, a treatment almost
identical would give almost similar results.

¢ Aus dem indischen Walde, insbesondere iiber den Teak und Salbaum. Separatab,
druck aus dem V Hefte “Aus dom Walde” vom Forstdirector Burckbardt, Hannover-
1874,

G
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Dr. Burckhardt seems to be in favour of retaining the primitive
method as a general rule, but of gradually concentrating the
cuttings, and confining them strictly within certaiu limits for cer-
tain periods. We must confess that we cannot see much dif-
ference between this and natural regeneration; all that would
have to be done would be to carry on ¢ concentration” a little
further perhaps. In eny case, the character (trees of all ages
mixed up together) of most of our forests would not admit
of any sudden change, so that the degree of localization
is not a matter of much importaunce for the present.

The object of coufining operations to more limited areas
is clearly shown. ¢ Concentration facilitates regeneration; for
the cuttings, being smaller, can be more easily inspected, and
supervision is not relaxed until the young crop is fully estab-
lished. But the reverse is the case when blanks are scattered
over large areas; they are then easily lost sight of altogether,
and cattle grazing is all that is wanting to cause the disappear-
ance of any seedlings that may have sprung up. The result is
incompletely stocked woods, so frequently seen in India; aud
it may be stated as a general rule, that the more extensive the
cutting, the less complete the stock of young growth.

For the same reason the wood cut is more easily checked and
guarded. Even the mode of transport may be affected, as roads
pay only when large quantities of material have to be extracted.”

Farther on we are reminded that wood loseg as much as 80
per cent. of its weight and half of its volume by being converted
into charcoal, and that where the transport of firewood dues
not pay that of charcoal might.

Special chapters are devoted to teak and sil. The reason given
to explain why unmixed woods of teak are unknown, i.e., because
this tree is exposed to more dangers than other forests trees, is,
to say the least, very vague, and we think that a more satisfactory
explanation might be-found. Trees demanding much light—and
teak is one of this class—cannot, except under very favourable
circumstances, compete with trees preferring shade. Everyone
knows that the oak, in spite of its more rapid growth, is seldom
able to struggle uuassisted against the beech ; might we not
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conclude, by analogy, that the same cause prevents the spread of
teak, which is the representative in Indian forests of the oak in
European forests ?

Dr. Burckhardt recommends that emall, unmixed clumps of
teak should be grown in mixed woods, because *treatment and
protection from suppression would be easier in the case of clumps
than in that of isolated trees, and because lateral growth could
be better regulated by thinnings.”

He is decidedly averse to unmixed teak woods, on account of
their open character, and the consequent exposure of the soil.
Iu such forests, he recommends the adoption of Von Seebach’s
method, which consists in increasing the severity of the thinnings
as sonn as the trees have attained their full height, ‘and at the
same time raising, under the older growth, a second crop. The
object being to accelerate the lateral growth of the standards by
liberal thinnings, and at the same time preserve the moisture of
the soil by means of the undergrowth. This method has been
found to auswer when large timber, or a sudden, but temporary,
increase in the yield, was required.

The writer describes the means adopted by Dr. Brandis for
estimating the annual yield. Itis simply this:—The trees are
divided into four classes, viz, :—

Trees from O to 12 inches in diameter, or IV Class,

» 12 ” 18 ” ” III ”
» 18 ”» 24 ” ” II »
» over 24 inches in diameter, or I ,

Having estimated roughly the number of trees in each class,
by measuring the trees on a part of the area and then deducing
from the data obtained the crop of the whole area, it remained to
determine how many of the first class might be cut yearly, until
those of the second class had grown into first class trees. The number
of trees divided by the number of years required gave the annual
yield. To find out the mean annual increase for each class,
sample trees of average vigour were felled, the annual layers
counted, aud the diameters measured; the sum of the diameters
divided by the number of rings then gave the mean yearly increase.
Thus, if the mean annual increase of a forest were found to be
*1 of an inch for the second class, it would take 60 years for this
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class to grow 6 inches, and our first class trees would have to last
for that period.

Dr. Burckhardt thinks that the method of natural regene-
ration could be applied with advantage to the sil. He tells us
that it is frequently found in unmixed woods;' that this fact,
the lightness of its winged seeds, the ease with which it is pro-
pagated spontaneously, and the protection from runuing fires
afforded by dense thickets, would warrant a trial of the method.

A perusal of this little book will well repay the trouble. The
conclusions the author has arrived at are modestly stated ;. they
appear to be well worth cousideration,and are a proof—for the
writer Las never seen an Indian forest—that ¢ the principles
of forestry are everywhere the same.”

J]j. FOTF:S AND %JERIES.

—

(CHINESE BLACK-WOOD IN BOMBAY.)

WiLL any correspondent in Bombay inform us what species
of treeis indicated by the name Chinese Black-wood, and how seed
of it can be obtzined ? Does it require a heavy rain-fall, or
would it grow in North India? Any particulars of the experi-
meuts in Dharwar would be valuable.

B. H. B. P.
Fire Lines.

The work of burning fire protection lines varies in different
places so much, that it is a good thing to collect different ex-
periences from different quarters.

In the Dehra Doon the rain-fall is good, but during the winter
and dry months the nature of the soil in the sil forests, where
there is very complete sub-soil drainage, causes the surface to
become and remain very dry. It is remarkable in this disirict,
how the slightest covering of grass will sustain a fire and allow a
kind of smouldering, hardly visible combustion to creep along,
till all of a sudden it reaches a mass of material beyond, and
bursts forth in flames.

The following method of cutting fire lines in very inflammable
localities, tried by Captain Bailey, Deputy Couservator of Forests,
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seems worthy of record ; it controls the fire by cutting the lines
like a ladder.

I had lines burnt round 6 patches in the Boolawala and Luchee-
wala Forests, in the Eastern Din. The area of these patches was
about 245 acres, and the length of line surrounding them was
6} miles.

I have satisfactorily determined that no unburnt line, on which
there is any vegetation, is of the slightest use in stopping a fire.

I tried some experiments by cutting the grass as low as it was
possible to cut it ; but there was always sufficient left to carry on
the flame, which passed rapidly over the line, rising several inches
high.

I commenced to burn round the patches in the month of
February. I fouud that in the early mornings the grass was so
- wet that it could not be made to burn at all.

After about two hours (9 a.M.) it seemed suddeuly to have
reached the burning state, and in a momeut an enormous fire
sprang up, which was with the greatest difficulty suppressed.

The flames rose so high, and the heat given out was so great, that
the men could with difficulty be persuaded to go near it. After
this I did not consider it safe to light the fire again that morning.

About 11 a.M. a strong breeze sprang up and continued all the
evening, and it was impossible to light the fire again that day.

I however directed that during the day strips of grass about
6 feet wide should be close cut with a ‘ durrintee” down each
side of the line which I proposed to burn, and that the interven-
ing grass should have cross paths cuts through it at every 50
yards. Thus the whole area was divided into small patches.

The next moruning, as soon as the time arrived at which the grass
would burn, 1 fired each of the patches so formed in succession.

A gang of 20 men stood round the burning patch, with green
boughs to prevent the fire from spreading across the cut lines, and
to put out any sparks which might be blown over them.

The greatest watchfulness was required, but the plan seemed to
succeed.

The great advantage of this arrangement is, that the men can
be usefully employed all day, and that within reasonable limits;
itis as casy and as cheap to make a wide linc as a narrow one, the
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only increased labor for a wide line being the extra length of the
cross paths or runnings of the ladder.

The plan recommended may be carried on with safety if a
gang of 20 coolies under a sharp tyndale is employed; but I
think the paths might be made 10’ wide if the grass be long
and thick ; and if it be very dense, the cross paths might be
made at closer intervals than I have described.

The great object is to prevent the fire getting too much a head,
and thus becoming beyond control.

The grass on the paths or strips should be cut as close as it is
possible to cut it with a durrfintee.

B. H. B. P.

‘Woop ASHES.

Coniferous trees, I find it noted in the Revue des Eaux et
Foréts, give 3 times less ash than deciduous, and therefore
require 3 times less of inorganic matter in the soil. Moreover,
the leaves of pines are fleshy and persistent, which enables them
to draw a larger amount of nourishment from the air. The
roots in consequence have a more spreading nature and less ten-
dency to go downwards vertically.

From the same journal I observe the following :—

10,000 parts oak give ... 250 parts ash.
» lime (Tilia) give ... 600 ,,
» fir (“Sapia”) give ... 83
And for a general average it may be taken that woods give 25 per
cent. of ash (other than conifers).

Supposing, then, 700,000,000 kilogrames (1,540,000,000 tbs.
nearly) to be annually consumed, the quantity of ashes would
be 17,000,000 kilos ( or nearly 38,000,000 bs).

Now all this ash contains quantities of phosphates valuable to
the soil. 100 kilos of the ash of beech will, according to Liebig,
contain 25 kilos of phosphates.

M. DeL’arminet gives 12'2 as the percentage of phosphates
generally.

The value, therefore, of most ashes as manure is enormous—
where do they all go to?

B. H. B. P.
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Pinus ExcEeLsa.

The following curious notice is extracted from Major Madden’s
well-known but not very accessible papers on the ‘“Himalayan
conifers” in the journal of the Agri-Horticultural Society of
India. Have any of the correspoudents observed any similar
phenomenon, and can they give an explanation of it?

“ During a fine dry winter, such as the present one of 1844-45,
in the months of December and January, the leaves of the kaeel
pine (Pinus ezcelsa) were completely covered by a sweet transparent
liquid substance, which collected on the branches and leaves, and
as it dried matted the latter as if with ghee. This substance con-
creted into a pure white manna of the consistency of honey or
scgar, hanging down from the branches in the form of long or
rounded ¢ tears.” In this state it is eaten by the hillmen, and
is extremely sweet and palatable, without any flavor of turpentine.
Abundance of it also falls to the ground, where it covered the
stones with a coating as hard and transparent as the finest
varnish ; and the leafless branches of willows, &c., were quite
enveloped by it, as with so much French polish. It was also pro-
duced on the cedar, oak, and Audromena, but far less copiously
than on the #aeel pine. The mountaineers beljeve it falls from
Heaven ; to me it seems to exude from the leaves, but Captain
Hay informs me that it was in fact secreted by a species of aphis
of a dark brown color, about one-tenth of an inch in length,
which was to be seen in multitudes on the branches. We learn
from Burckhardt * that the manna of Mount Sinai, still called
Manni by the Arabs, drops from the tarfa, a species of tama-
risk, probably our ¢fuvas,’ only in years when copious rains
have fallen, as last season at Simla.”

B.H.B.P.

O~ reE Kiiring or TaEes,

It may not be generally known that in some parts of Burma
the people have a very simple method of killing exogencus trees
which do not succumb to the ordinary process of ringing or gird-
ling, such as cutting into the heart wood and making a clear line
of severance though the sapwood.

# Travels in Syria, pp. 699-604,

-



56 NOTES AND QUERIES,

The trees in question, which are of course those which have
but little heart wood, or probably no real duramen at all, are
ringed to the depth of several inches in the hot weather, and the
incision there made is filled with moist earth or clay as soon as
the rains sent in.

The first operation has apparently no effect whatever, and one
is at a loss to comprehend why the ringing and application of
clay should not be undertaken at one and the same time.

Undoubtedly the clay acts as a check to the anartomosis of the
bark and sapwood over the incised part, and to this must be
attributed the death of the tree.

It would be very interesting if any one well versed in structural
and physiological botany would explain the actual effects in detail

of the entire operation on trees of this description.
Ww.J. S.

ON TRANSPLANTING,

The Government of India letter No. 4% of 28th May 1874,
circulating Mr. J. Ballantyne’s report on the taproots of teak
seedlings, has just reached me.

In Assam I cousider it best not to transplant at all, but to put
down the seed at what we call at stakes or on the spot it is to
grow in, 3’ X 6’, 4’ x 4, or 6’ x 6’ distances.

Next to this, trausplanting of small seedlings 2 to 3 inches high
is considered far better than the transplanting of larger seedlings,
in fact, the latter is never attempted. The same method of
course could not be advocated in all the varieties of climate
we have in India. I hope residents in other parts of India will
let us know through the medium of our new forest paper what
they consider the best, and how they manage.

G. M.
AumericaN Forests.

Constant and reckless destruction of our forests is fast bring-
ing us to a condition in which there will be occasion for real
alarm. Itis not probable that any ‘¢ scare >’ like that which a
few years ago went over England, coucerning the prospective
exhaustion of her coal supply, will immediately occur in America,
touching the loss of our forests; but we wish something near
enough approaching it might happen, to stop a work that is full



NOTES AND QUERIES, 57

of evil promise. In the whole of the United States there is
left but one really great tract of timber. It lies at the far extreme
of our country, and consists of about one-half of Washington
territory and a third of Oregon. California has, perhaps,
500,000 acres of forest now, of which fully one-half has been cut
away within the last two or three years. Here in New York we have
no considerable forest left, except in the Adirondack region.
Our wealth of maple, walnut, and hickory is substantially gone,
and a large part of it has been wantonly destroyed. Wisconsin
had a magnificent forest growth, but the people are sweeping it
away at a marvellously rapid rate. One billion feet of timber
was cut in a single year. It will not take more than a decade or
two at the utmost to fairly exhaust this source of wealth to the
State. Michigan and Minncsota are following in the same
coyrse, slashing away at their forests as if a tree had no right to
lift its head. One of our most intelligent army officers, General
Brisbin, who knows the western country thoroughly, and to
whose accurate knowledge of this subject we are indebted for
many facts, says that 50,000 acres of Wisconsin timber are cut
annually to supply the Kansas and Nebraska markets alone. The
Saginaw forests are even now practically destroyed, and if the
Northern Pacific Railway is built, it will open up to the axe the
one remaining belt of American timber, in Oregon and Washing-
ton territory. The railroads have been the great destroyers of
our forests. They use 160,000,000 of ties annually—that means
the levelling of at least 150,000 acres of trees. The timber they
use, also, is not the refuse or the inferior, but among the very
best, fine young trees, 8in. to 10in. in diameter. If it is remem-
bered that ties have to be renewed every seven years, the extent
of demand on our forests will be appreciated. When 10,000
miles more of rails have been laid, it will require all the young
trees in the country to supply the demand for ties. Fences are
also enormous consumers of trees. In the East we are learning
in this regard economy from necessity, but in the West, in some
States, the farmers cut down the forests with scarcely more
thought than they harvest their grain. The fences of the United
States, people may not generally know, have cost more than the
lands, and are to-day the most valuable class of property, save
H
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railroads and real estate in cities. Illinois alone has $2.000,000
invested in fences, and they cost annually $175,000 for repairs.
In Nebraska, where excellent herd laws are in force, the necessity
for fences has been so much lessened that the fences of the State
cost less in proportion to population than in any other in the
Union. The outrageous waste of timber caused by the felling of
forests and burning of the trees to bring the land under cultivation
goes on still at a fearful rate. From 1860 to 1870 no less than
12,000,000 acres of forest were thus wantonly destroyed. For
fuel also vast tracts are levelled of their trees. It took 10,000
acres of forest to supply Chicago with fuel in one year—1871.
Our aunual decrease of forest from all these causes is not far from
8,000,000 acres. Yet we plant only 10,000 acres of new forests a
year.—New York Times.
Tae Decrease or WaTer IN RiverS anp Sprines.

- The following data have been taken from a speech by Hofrath
G. Wex at the Aunnual Meeting of the Geographical Society
at Wienna on the 22nd January 1875.

Hofrath G. Wex stated that observations show a steady decrease
of the quantity of water iu rivers, and an increase of floods.
- Observativns made show the following decrease during the last
50 years. On the river “ Elbe’” 17 inches ; on the “ Rhine”” 248
inches ; on the “Oder’”” 17 inches ; on the * Weichsel” 26 inches;
on the “ Donau,” near Orsowa, 55 inches. Corresponding with the
above an increasing drying up of springs has been observed. If
this was to go on, the German rivers would cease to be navigable,
the smaller streams would dry up, the lives of plants and animals
would be endangered, and by these meaus the existence of future
generations would be threatened. The chief cause of these
phenomena is stated to be the reduction of the area of land
under forest, whereby not only a reduction of atmospheric
deposits is caused, but also the falling rainwater rushes down
the bare hill sides, causing temporary floods, whereas in land
under forest the rainwater is retained as ground water, which
feeds springs, thereby securing a steady flow of water in the
rivers. Should not we here in India take a warning by such
startling cflects of forest devastation ?

W.S.
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JY ]SHIKAR AND TRAVBL.

Hofo & shot a tiger in a honse,

¢ San1B, bagh ka khubr aya.” These words, so often heard, but
never without a thrill of expectant pleasure, came from a chup-
rassie, almost as keen in the search of shikar as his master. I
was sitting in my sanctum deep in one of those many reports
“which leave a district officer less time than of yore for shooting ;
but considering the protection of life and property of paramount
importance, the report in this instance had to wait,

I soon heard the particulars.

A tiger in a village 10 miles off—but not merely in the vil-
lage, in quiet possession of a dwelling house—a cow killed—a
mau mauled—could any khubr sound more promising ?

The khubberier had come in hot-haste, taking some 2} hours
only on the road; the tiger was in the house when he started,
and he wag quite certain it would not dream of moving off
until we had inspected it.

Quickly were the orders given for elephants, howda, and rifles
to be got ready, and the following chit fired off to M., a right
good fellow everyway, including proper love of shikar,

Dear M,,
Khubr! Tiger in a house waiting to be shot, Will

you come ? .

Yours.

Back sped the answer “ all right.”

It was now 10 a.m., and alas all the elephants were out
for charra. Could we expect them up in time to find the tiger
still in the house, or even in the village ? It seemed most doubt-
ful. Close to this village, too, is very heavy jungle, where M.
and T only the week before shot a tigress ; but then we had a kill
in the jungle as basis of our operations, or rather fourkills, as four
cows out of a herd had been killed and carried into the jungle
and without a kill in such jungle you might as well look for
the traditional needle in the haystack of our childhood as for a
tiger.

Expedition was everything, so I galloped off to our Police
lines, some two miles distaut, aud ordered out sowars to hunt up
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the elephants, with instructions to the mahouts to proceed direct
to the village without coming in for our howdas, which we sent
on carts to a musjid a couple of miles out, a point where the
elephants could pick them up without having to go out of their
way.

It was after midday when M. and I started; a sharp canter
of some four miles over a road which would have heen good had
those three letters of the alphabet P. W. D. never been placed
in such close relationship to each other, brought us up with the
elephants. Two howdas, four beaters, not a big line, but enough
for our purpose. .

It was no good our going on before the elephants. So for the
last five miles or so we went leisurely along, speculating every
now and then as to the possibility, almost rather the improba-
bility, of our finding stripes still in possession,

It was a very pleasant ride, a bright cool day in February last,
agreeable climate, good green turf to ride on, a tiger waiting for us,
and not least, though last named, as compauion a friend who
had shared with me many a previous day’s sports. Could any
ride be more pleasant ? Dear reader, do you recall those pleasant
rides down the velvety turf-clad lands of dear old England, when
your companion was perchance one of the fair sex, and think you
could have rides infinitely more pleasant than that I describe?
Of course you can, but you may believe me that these rides out
to our “ happy shooting ground’ cement old frieudship and live
pleasantly in our memory long after the shooting days are past.

About the tenth mile we reached the camping ground on the
J. nuddy. Here we were met by some of the excited villagers,
with the assurance, almost too good to be true, that the tiger
was still in the village. '

We now got into our howdas. Mine was on Maula Bux, a
grand makua, on whose head not so many days before I had seen
seated one of the most lively tigers that I have had the pleasure
of shooting., M.’s was on dear staunch old Lal Peeari, whose
deeply scarred trunk bears testimony to her plucky encounters
with the tiger tribe.

While crossing the river, I slipped the cartridges into my express
and Westley Richard’s No, 12, two of the best weapons out, and
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as we ascended the opposite bauk, eager were the looks in the
direction of the village in possession.

Villages, by-the-bye, you do not find in this part of the country,
that is not in the ordinary acceptation of the word ; there are only
small clusters of homesteads, two or three homesteads making a
little hamlet. Several such hamlets, with the surrounding bam-
boo clumps, were scattered along the edge of the jungle near the
river; close to oue of them we saw some hundreds of people sitting
and watching the deserted hamlet, ¢. ¢., deserted by all but the
tiger ; this hamlet consisted of some four or five Bengali bharries,
four or more mat-walled thatched houses, surrounding a small
court-yard being the ordinary form of a bharrie.

Great was the excitement of the people as we came up, longing
to be revenged on their enemy ; bad enough they thought it to
have a cow now and again carried off as it grazed near their
homes ; but for a tiger to leave the jungle and take up his abode
in a village was rather too much, aud they were eager to see him
killed. As for his beiug in the little hamlet, of that they had
no doubt ; they had kept watch on all sides, and he could not have
got off unseen. :

Our modus operandi was quickly settled, a howda on opposite
sides of the hamlet, the beating elephants around it. M. took up
his position on the side we first approached, a likely .looking
gully between two houses taking his fancy as a natural line of
retreat for the tiger if we turned him out ; I went on the opposite
side.

We first examined carefully all the cover around the hamlet,
and satisfied ourselves that the tiger was not there, and that if
anywhere, he was actually among the houses ; the next thing was
to search the hamlet itself.

Have you ever tried to get inside such a hamlet on an elephant?
if not, you can have no idea how difficultit is. The overlopping
roofs covering the passages between the houses leave little room
for a mau to pass, much less for an elephaut to squeeze through,
and if you do contrive to force your way into a court-yard, there
is barely room in it for your elephant to turn round to get out
again. Under such circumstances it took some little time before
I could be certain that the tiger was not lying in any of the
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court-yards or passages between the houses, and that if anywhere
he must be inside a house. The question was which house ? The
khubberier, who was on one of the pads, could point out the shed in
which the cow had been killed, but it was so hedged in with houses
it was difficult to reach. I determined, however, to get to it, and
to do this had to pull down some out-houses. M. meanwhile had
taken up his post’ in front of the gully mentioned above, and was
all prepared to let drive.

I could not have believed that mere matting, bamboo, and thatch
could offer the resistance they did; but so it was, and it was
with uno little trouble that I got the elephant I was on to pull
down the necessary sheds. What added to the difficulty was, that
the elephant trained to respect house property could not under-
stand the unwonted order to destroy. In doing this 1 could get
little assistance from the pad elephants, whose maliouts, apparently
scenting tigers behind every wall ready to spritg on them, °
preferred watching outside.

At last the cow shed was reached; it was one side of a small
court-yard, and it seemed highly improbable that the tiger was
in it, as one or two pariahs lay peacefully in the yard basking in
the sun, merely moving with their usual yelping accompani-
ment from one spot to another as we disturbed them ; fowls were
quietly perching about, and goats skipped joyfully as if in the most
perfect security. The entrauce into the cow shed being in a
passage so narrow that I could not possibly get into it, I pro-
ceeded to pull down its outer wall ; this done showed the cow lying
dead with a wound in its throat, otherwise untouched, but there
was no tiger! Then comes further search and more pulling down
of sheds, but still no tiger! I was now convinced that the tiger
must be in one of the dwelling houses, improbable as it appeared.
These houses are raised on mud platforms from two to three feet
high, some mud plastered mat walls and good strong chicks
hanging outside their doors, and it certainly did not seem likely
that a tiger would understand how to push aside a chick and
enter a door. In vain I lookel for any chick which showed
signs of having been disarranged or forced out of its place. I
had not wished to pull down any of these dwelling houses if I
could possibly avoid it, but there was no help for it, So I deter-
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mined to commence with a small sleeping house, one roomed,
which was very near the cow shed ; to reach this house another
small shed had to be pulled down and the court-yard entered,
one of the pad elephants had now joined me, and at last we were
in that court-yard, side by side, the elephants’ trunks touching
the wall of the small sleeping house, their tails flapping against
the house on the opposite side of the yard. The beating
elephants now commenced to pull down the outer wall of this little
house. I had tried leaning over the howda to look iu through
the chick. But the door was in an inner wall, not in the outer,
and the little passage to it was too dark to allow of my seeing
anything.

The elephant had great difficulty in getting hold of the outer
wall to pull it down. You saw his trunk leech like feeling along
the top of the wall and under the thatch roof searching for a hole

.or something to take grip of; at last he managed to insert his
trunk just under the roof and to get it inside the house, but
instead of pullimg the wall down he commenced feeling all along
the iuner side; in vain the mahout, with words of endearment,
curses, and blows urged the elephant to pull at the wall; he seemed
to have made up his mind to make a perfect reconnaisance of the
interior with his trunk before he would do anything else, and the
house seemed so small that his trunk could almost reach into
every corner. I remarked to my mahout that there could be
no tiger in this house, or the elephant’s trunk would not have
got off scot free. At last appearing satisfied with his obser-
vation, the elephant seized the top of the wall.and began to
pull it downwards and upwards; this was followed by showers
of dust, and surely the row was enough to arouse any live
creature inside, and so it did—the chick moved, was pushed aside,
and—out-sprung the tiger! Not a bit of it, out ran alittle black
goat ! A little goat instead of a tiger, and evidently afraid of
nothing but the row we were making ! !

The elephant now seemed to think he had done all that was
needed, and the period not having as yet arrived when the lion
and the lamb shall lie down together in peace, it certainly did
not appear at all likely that a tiger would be alone in a room
some twelve feet square with a goat and allow it to come out
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alive—however, having commenced, there was nothing like go-
ing on pulling the wall down, and making all sure, so at it again
went the elephant; behind the mahout on the pad sat one of
the mahout’s mates. I was too high above the top of the wall, the
mahout a little too low to see well into the room as the elephant
gradually brought the wall down : the mate was just about the
right height, and kneeling on the pad eagerly did he strain his
eyes into the seeming pitchy darkness of the interior of the
room, but nothing did he see—a moment or two more and the
elephant with a determined pull bent down the wall and pushing
the upper bent half with his head, pinned it against the lower half
so that a half wall only stood up; greater than ever was the dust
as he did it, but just as he had got it wel! down the mate on the
pad pointing into the room called out “ there is the tiger.” Hardly
were the words on his lips, when clean out of the house, over the-
half wall and on to the beating elephants, leapt a magnificent
tiger, such a leap, with loud angry roar, flaming eyes, and well
extended jaws, showing his glistening ivory testh—round flew
both elephants. Maula Bux, had he been alone, would never thus
have shown his stern to an enemy, but the other elephant swerving,
elephaut-like he followed suit; there was no bolting, the wall
of the opposite house brought them up sharp. Long to describe, it
was the work of a moment, and as we whecled round I managed
a flying shot—was there ever a more glorious opportunity for a
flying shot—a flying tiger mid-air ’tween house and elephants.
Our movements were, however, too rapid for accuracy of aim, as
all those will understand who have experienced what it is to find
yourself suddenly taken off your feet by the unexpected swerve of
an elephant, and to feel yourself and rifles knocking about your
howda in most unpleasing confusion. Still unsteady as our aim
was, a miss was impossible with the huge beast only an inch or
so from the muzzle of my rifle, and though nothing could have
stayed him from bounding on the elephant’s back, he did so
with an express ball in his stomach, which so touched him up
that though in his rage and agony he bit a piece clear out of the
guddy within an ace of the mate’s squat, he rolled off as quick as
he was up, and slunk with a deep groaning roar between two walls ;
a sccond shot was impossible; he was out of sight before I could
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have fired, even if I had regained my balance; the ome shot had
however done its business well, and doubtless saved the mate’s life ;
& narrower shave could hardly have been possible. It was a
moment of great excitement and such a sight—one not often seen
too, a tiger leaping out of a dwelling house on to the elephant
by your side !! M. unfortunately missed all this, only hearing the
noise, as from where he was he could see nothing of what went on.
He was right, however in his idea of what the tiger would do if
€jected, as it had now slunk into the very gully up the mouth of
which he was watching, but being a little way up the gully he could .
not sight it. I too could not see it, and from the nature of this
case with the over-lopping roofs of houses on each side it was most
difficult to get into any position from which you could do so.

Finding that the land in which the tiger now lay ran up some -
little way on my side, and was then blocked by a shed, I left the
court-yard and had this shed pulled down. - This done, my mahout
could by stooping over his elephant’s head just see the tiger; I was
too high up to do so. We then backed till at last by leaning over
the howda I could catch a glimpse of the dark outline of some-
thing which the mahout said was the tiger. It was difficult at
first in the darkness of the gully to make him out, but my eye
getting accustomed to it, I presently detected the heavy rise and
fall of the dark mass; it was his painful breathing, and being
sure that it was my friend, I let drive at what I supposed must
be the position of his head. My elephant was steady as a rock,
and the sudden start and angry growl told that the shot had gone
home ; still however his side heaved, so again I fired ; he did not
rise, but seemed to drag himself just out of my sight and by
doing so showed himself to M., who was keenly waiting for him.
A shot from M.’s rifle gave him his quietus. .

Great was the rejoicing and loud the shouting as the inhabi-
tants and those of the surrounding hamlets pressed in by hundreds
to see their dead foe, and a noble beast he was ; the tape was passed
over him at once, and he was just over 10 feet. I may here
observe with reference to the late discussion as to the length of
tigers that I have shot many and good sized ones too, but I have
never got one more then an inch or two over 10 feet. 1In fact, a
10-feet tiger is above the average size.
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We went to see the small room in which the tiger had been so
quietly ensconced, and found that he had been stretching himself
on an old woman’s bedding, the cotton stuffed pillow of which
he had amused himself with tearing to bits; the goat being an
interested and unmolested spectator all the time!!

After this we went to a neighbouring hamlet to see the man
who had been mauled; we found it was a young fellow, whose
curiosity prompted him to get a near view of a tiger, and who
accordingly, when the inhabitants ran off leaving the tiger in
. possession, went back and climbed to the ridge of a roof whence he
commanded a view of the cow shed in which at that moment the
tiger was. No sooner was he on the top of the roof than the tiger
spotted him, and with a spring was up by his side. Before the
young fellow could throw himself off the roof the tiger’s claws
were in his right arm and the back of his head ; the weight of the
tiger however made the thatch give way, and while he slipped
back into the court-yard the man fell back on the other side of
the house and managed to get off. He was very badly wounded,
and it seemed doubtful at first if he would live; however, we
carried him into the station, and thanks to the skill of a clever
surgeon, he was cured in a couple of months.

M. and I rode home well satisfied with the day’s work.
Mine had been the luck this time, but such is the chance of
sports, it will be his next, though I fear his will be delayed, as
his services being required in connection with famine in another
part of India, he has left us, and when I last heard from him
he told me that he often looks lovingly at his now idle guns, and
thinks of the days gone bye.

Such dear reader is a day’s tiger shooting, and if by chance
you have never tried it, I can only say doso when you get the
opportunity, and I know you will agree with me that it is the
best shooting out.

R. M,
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Y. ExTRAcTs FROM PFFICIAL (FAZETTES.

As the Editor has not received the Gazettes of Mysore, Assam
and Madras, the following list will not be found complete :—

1.—Gazerre oF INDIA—
Depariment of Revenue, Agriculture, and Commerce—FoRESTS.

The 29th April 1875.—No. 504. AMr. G. Straiford, Sub-Assistant
Conservator of Forests in British Burma, availed himself, on
the 20th instant, of the furlough for one year granted to him
in Notification No. 123, dated the 8rd February last.

No. 506. The Governor-General in Council has been pleased
to promote Mr. R. H. E. Thompson in the Central Provinces
from the 8rd to the 2nd Grade of Deputy Conservators, and
Messrs. R. 8. Dodsworth in Oudh and E. McA. Moirin Ajmere
from the 2nd to the 1st Grade of Assistant Conservators, with
effect from the 1st April 1875.

My. H. 0. Hill, 2nd Assistant in the Survey Branch, is also pro-
moted from the 8rd to the 2nd Grade of Assistant Conser-
vators, with effect from the same date.

The 30th April 1875.—No. 522. Messrs. 4. E. Wild and G. A.
Waters, Assistant Conservators of Forests in the Punjab, are
transferred to British Burma.

The 4th May 1875.—No. 534. Mr. R. H. O. Whittall, Assistant
Conservator of Forests in the North-Western Provinces, is
transferred to British Burma.

No. 550.—Ereatum.—In Notification No. 506, dated 29th April
1875, promoting certain Officers of the Forest Department —
For—* Messrs. R. S. Dodsworth in Oudh and E. McA. Moir in
Ajmere, from the 2nd to the lst Grade of Assistant Conser-

vators”

Read— Messrs. R. S. Dodsworth in Oudh, and E. Mc4. Moir in
Ajmere, to officiate in the 1st Grade of Assistant Conservators.”

The 12th May 1875.—No. 560. Alr. E. P. Dancy, Assistant Con-
servator of Forests of the 3rd Grade in British Burma, is
transferred to the North-Western Provinces.

The 17th May 1875.—No. 572. Mr. A. P. Alymer, Assistant
Conservator of Forests of the .2nd Grade in Assam, is allowed
leave of absence to Europe, on mgdical certificate, for one year.
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The 27th May 1875.—No, 585. The services of Moung-Pok OF,
Assistant Conservator of Forests of the 3rd Grade in British
Burma, are dispensed with from the 5th April 1875.

The 24th June 1875.—No. 659. The privilege leave of absence
granted for one month to Mr. 4. P. Alymer, Assistant Conser-
vator of Forests, under Notification published in the Assam
Gazette of the 17th April last baving been cancelled, sub-
sidiary leave for 12 days, from the 23rd April 1875 to the 4th
May 1875, given instead, the Governor-General in Council has
been pleased to allow the leave of absence on medical certifi-
cate granted to that officer for one year in the Government of
India Notification No. 572, dated the 17th May last, to take
effect from the 5th of that month.

No. 662.—Major H. O. T. Jarretts, V.0., 8.0,, Deputy Conser-
vator of Forests of the 2nd Grade in Mysore, is appointed to
officiate from the 1st April last as a Deputy Conservator of
Forests of the 1st Grade.

2.—CaLcurTA GAZETTE—

The 21st May 1875.—My. A. L. Hume, Deputy Conservator of .
Forests in charge of the Julpigoree Forest Division, is ap-
pointed to have charge of the Sunderbuns Forest Division.

AMr. E. Fuchs, Assistant Conservator of Forests, attached to
to the Darjeeling Forest Division, is appointed to have charge
of the Julpigoree Forest Division.

The 9th June 1875.—AMr. A. L. Hume, Deputy Conservator of
Forests, in charge of the Sunderbuns Division, is promoted
from the 3rd to the 2nd Grade of Deputy Conservators of
Yorest, with effect from the 1st April 1875.

8.—NorrH-WESTERN PROVINCES GAZETTE—

The 22nd March 1875.—No. 847. Mr. L. A. W. Rind, Assistant
Conservator of Forests of the 8rd Grade in British Burma, is
attached to the North Western Provinces as a temporary
arrangement.

The 14th April 1875.—No. 10F. The two months privilege
leave of absence granted in Notification No. 400F, dated 1st
December 1874, to Mr. O. Greig, Sub-Assistant Conservator,
Jaunsar Division, is hereby cancelled.

The 23rd April 1875.—No. 122F. With reference to Notification
No. 43F-C, dated 10th instant, Messrs. W. R. J. Brereton,
Officiating Deputy Conservator, 8rd Grade, and R. H. C,
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Whittall, Assistant Conservator, 2nd Grade, respectively, made
over and received charge of the Dehra Doon Forest Division on
the afternoon of the 6th idem.

The 8th May 1875.—No. 63F-C. The services of Mr. R. H.
0. Whittall, Assistant Conservator of the 2nd Grade, are
placed at the disposal of the Government of India, Department
of Agriculture, Revenue and Commerce. .

The 14th May 1875.—No. 138F. Mr. W. R. J. Brereton, Offi-
ciating Deputy Conservator of Forests, embarked at Bombay
on the 19th April last, on the leave granted to him in Notifi-
cation No. 43F-C., dated 10th idem.

The 28th May 1875.—No. 158F. With reference to Notification
No. 116F., dated 19th April 1875, Mr. L. A. W, Rind, Assis-
tant Conservator of Forests, 8rd Grade, joined the Jaunsar
Division on the afternoon of the 8rd idem.

The 16th June 1875.—~No. 178F. With reference to Government
of India Notification No. 534, dated 4th May 1875, Mr. R. H.
C. Whittall, Assistant Conservator, 2nd Grade, and My. J. E.
O'Calldyhan, Officiating Deputy Conservator, 1st Grade, res-
pectively, made over and received charge of the Dehra Doon
Forest Division on the forenoon of the 1st June,

4.—PUNJAB GOVERNMENT (FAZETTE—

The 4th June 1875.—No, 180F. AMr. J, O. MecDonell, Assis-
tant Conservator of Forests, Fuel Reserve, Northern
Division, is appointed to the charge of the Fuel Reserve,
Central Division, vice Mr. A. E. Wild, transferred to Burma,
with effect from the afternoon of the 15th May 1875.

No. 181F.—Mr. C. F. Elliot, Assistant Conservator of Forests,
Rawalpindi Division, is appointed to the charge of the Fuel
Reserve, Northern Division, in addition to his other duties,
with effect from the forenoon of the 13th May 1875,

No. 182¥.—Mr. F. 0. Lemarchand, Assistant Conservator of
Forests, Lower Jhelum Division, held charge of the Fuel
Reserve, Northern Division, from the Sth to the 12th May
1875, both days inclusive.

5.—OUDE GOVERNMENT GAZETTE—

The 15th May 1875.—No. 1594. Mr. J. 0. Ponsonby, Officiating
Deputy Conservator of Forests, Bahraich and Gonda Division,
is granted three months privilege leave of absence from the
15th June 1875, or from any subsequent date from which he
may avail himself of it,
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6.—CENTRAL PROVINCES GrAZETTE—

The 81st March 1875.—No. 1131. Mr. J. McKee, Assistant
Conservator of Forests, rejoined from the privilege leave
granted to him in Notification No. 803, dated 5th instant,
on the 24th idem.

The 26th May 1875.—No. 1844. The following Assistant Conser-
vators of Forests in the Central Provinces are promoted by the
Chief Commissioner from the 3rd to the 2nd Grade, with effect
from the 1st April 1875 :—

Mg. W. P. TaoMAS.
Mz. G. H. FostER.
Mze. J. McKEkk.

The 10tk June 1875.—No. 2037. Two months’ privilege leave of
absence is granted to Mr. H. Leeds, Deputy Conservator of
Forests, Western Division, from the 1st August next or the sub-
sequent date on which he may avail himself of it.

No. 2038.—Three months’ privilege leave of absence is granted to
My. W. P. Thomas, Assistant Conservator of Forests, from the
1st proximo or the subsequent date on which he may avai
himself of it.

7.—BriTisE BueMA GAZETTE—

The 20tk May 1875.—No. 9. With reference to Gazette of
India Notification No. 522, dated 30th April 1875, Mr. G. 4.
Walters, Assistant Conservator of Forests, reported his arrival
in Rangoon on the 14th instant.

8.—BoMBAY (GtOVERNMENT GHAZETTE—

The 27th March 1875.—Mr. Hewette, Assistant Conservator of
Forests, Kolaba, is allowed privilege leave of absence for three
months from the 1st April 1875.

The 80th March 1875.—My. 0. A. Morphew, Assistant Conser-
vator of Iorests, Satara, is allowed leave of absence for one
year, -to proceed to Europe, on medical certificate, under Sec-
tion 3, Supplement F. of the Civil Leave Code, second edition.
He is also allowed subsidiary leave, not exceeding 30 days,
under Section 10 of the said Supplement.

The 3rd April 1875 ~Mr. C. A. Morphew, Assistant Conserva-
tor of Forests, 2nd Grade, resigned charge of the Satara
District Forests Office on the 11th March 1875, after office
hours, and AMr. 4. F. Shuttleworth, Conservator of Foreats,
Northern Division, assumed charge thereof,
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The 20th April 1875.—My. J. M. Campbell, Conservator of
Forests in Sind, is allowed special leave of absence, under Section
15 of the Civil Leave Code, for six months from such date in
May next as he may avail himself of it, to proceed to England
on urgent private affairs, and subsidiary leave for 20 days
under Section 18 of the Leave Code.

My. W. S. Hexton, Assistant Conservator of Forests, 1st Grade,
‘is appointed to act as Conservator of Forests in Sind during
the absence of Mr. Campbell on six months’ special leave.

The 21st dpril 1875.—Mr. W. J. O. Dunbar, Assistant Conser-
vator of Forests, Northern Circle, is allowed one month’s
privilege leave of absence under Section 21 (a) Chapter VI of
the Civil Leave Code.

The 19th April 1875.—Mr Hewett, Assistant Conservator of
Forests, 2nd Grade, delivered over charge of the District
Forest Office, Kolaba, on the Sth instant, after office hours,
to Mr. G. Whitworth, C.8,, 2nd Assistant Collector, who
assumed charge thereof.

The 23rd April 1875.—Mr. R. Courteney and Mr, W. J. Dunbar,
Assistant Conservators of Forests, Northern Division, passed
their examinations in the Hindoostani and Guzerati languages
respectively on the 19th instant.

Myr. Courteney to be Supernumerary Assistant to the Collector
of Surat.

The 8th May 1875.—Messrs. @Q. Whitworth, Acting 2nd
Assistant Collector, and 4. Orawford, Acting Collector of
Kolaba, respectively delivered over and received charge of the
office of the Assistant Conservator of Forests, Kolaba and
Dapuli, on the 16th April 1875 after office hours.

The 15th May 1875.—Mr. Dunbar, District Forest Officer,
Northern Circle, éave over charge of his duties to Mr. Trevor,
Extra 1st Assistant Collector, on the 7th April, after office
hours, and proceeded on examination leave, which lasted up
to the 19¢% idem; and from the 20¢% April Mr. Dunbar
availed himself of the privilege leave sanctioned to him in
Government Gazette of the 22nd April 1875, page 399.

The 24th May 1875.—In suppression of Government Notification
of 3rd March 1875, Mr. Betham, Assistant Conservator of
Forests, Dharwar, was allowed privilege leave of absence from
the 14th idem to 14th ultimo, both days inclusive.
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The 19tk May 1875.—~Myr. Shuttleworth, Conservator of Forests,
Northern Division, delivered over, and 2Mr. W. J. Dunbar,
Assistant Conservator of Forests, 3rd Grade, received charge
of the Satara District Forest Office on the 17th May, before
office hours.

The 2nd June 1875.—The appointment of Mr. Wallinger to be
Deputy Conservator of Forests, 3rd Grade, notified at page
212 of the Bombay Gazette of 4th March 1875, is to have effect
from the 13th February last.

The 81st May 1875.— Messrs. Narayen Bullal Oke, Sub-Assistant
Couservator, 1st Grade, and W. H. Horsley, C. 8., respectively
delivered over and received charge of the District Forest Office,
Khandesh, on the 21st instant, after Office hours.

The 8th June 1875.—My. Dunbar, Assistant Conservator of
Forests, having assumed charge of the Satara District Forest
Office on the 17th ultimo, the expired portion of the one
month’s privilege leave of absence granted to him from the
20th April 1878 under Government Notification of the 21st
idem is cancelled.

The 1st June 1875.— Messrs. A. T. Orawford, Acting Collector of
Kalaba, and Narayen Bullal Oke, Sub-Assistant Conservator
of Forests, 1st Grade, respectively delivered over and received
charge of the Office of the District Forest Office of Kalaba
and Dapuli on the 28th May 1875, after office hours,

The 8rd June 1875.—Messrs. A. O. Trevor, Acting Extra lst
Assistant Collector, Panch Mahals, and 7. B. Fry, Assistant
Conservator, 3rd Grade, vespectively delivered over and re-
ceived charge of the District Forest Office, Northern Circle,
on the 81st May 1875, before office hours.

The 2nd June 1876.—Mr. E, J. Ebden, 0. 8., assumed charge of
his duties as Special Officer employed in the selection and de-
marcation of Forest Reserves in Kanara, before office hours, on
the 27th J’anﬁary 1875.
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@he Darjeeling Fovests,
By J. Syxes GamMsLE, B.A.
Byrow's Lines,
There is a pleasure in the pathless woods,
There is a rapturo by the lonely shore,

There is socioty where none intrudes
By the deep sea with music in its roar,

were written when the author was sunning himself on the
smiling shores of the Adriatic, looking over the blue waves at
the bluer skies overhead, and meditating on the future of Italy,
but though perhaps we have most of us in this country little to
talk about the lonely shores which can rarely excite else than
the desire to cross them to revisit our friends ; yet to a lover of
scenery, a lover of nature in general, and to the lover of vegeta-
tion, and that tree vegetation in particular, there are few scenes
so attractive, few places where solitude is less felt than in the
vast luxuriant semi-tropical forest of the N. E. Himalaya.
Sikkim and Bhutan are well-known names to those who
bave looked over old forest records, or studied the plant collec-
tions of Hooker and Wallich and Griffith, but there are few who
have had the privilege to explore the deepv alleys filled with
strange vegetable forms, serpent-like lianas, trees of monstrous
size and shape, perhaps clothed with the fairy blossoms of -
epiphytic orchids or the delicate tracery of pendent ferns to
mount thence upwinding paths through dark forests whose only
colour is that of the mossy hangings of the gigantic stems or the
occasional flower of the scented magnolia to the regions of
winter snow where masses of Rhododendron cover with their
gorgeous tints the slopes of the upper hills and twist in every
conceivable shape their wonderfully-coloured limbs. There are in
fact i n India few places where such an exuberance of vegetation,
K
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such a wonderful series of forest forms are to be found than in
the forests of British Sikkim and Bhutan. There is to be found
nearly every possible kind of forest from the dense-growing
straight-stemmed sal of the plains to the massive trunks of the
chestnut and oak in the temperate regions, the Rhododendrons
birch, alder and whitebeam of the cold climates and the pine
forest of the almost perpetual snow. The forests of the Dar-
Jeeling district—not those under the Forest Department, although
it too possesses specimens of most kind—but the forests, in
general, are more varied probably than those of any other district
in India. As the soil varies or the hill slopes are more or less
protected from the sun or from the rain, a different vegetation is
always to be seen—but always interesting—everywhere producing
some new form, but always interesting to the forester or the
botanist.

Proceeding to our examination of the different kinds of
forest met with in this district, it will be best first to explain
how the district is situated and how it happens that in such a
small area (1,010 square miles) so many varied kinds of forest
are met with and so many species of tree. If we look at the
map of Bengal and follow from the sea in a northerly direction
the courses of the Ganges and Brahmaputra, we notice at once
that between those two rivers, stretching right up to the foot of
the Himalaya, is a vast tract of fertile level plain; that directly
we pass to the west of the Ganges at its turn near Rajmehal we
find the Sonthal Hills, and to the east of the Brahmaputra near
its turn towards Goalpara the Garrow Hills, both forming a sort
of guardian pillars of Hercules to the plains between. Up
these plains then travels the raincloud, to drop its burthen on
the first slopes of the Himalaya in the districts of Darjeeling
and Julpigori. There are few finer sights than to stand on
the lower hills about Pankabarry or Choonbutty (higher up
the mists encumber ‘the view) and watch the rainclouds sweep-
ing up from the Bay of Bengal to discharge their contents
on the Darjeeling hills. The Darjeeling district proper consists
of a high range of hills, offshoots of the great group of
Kinchinjunga so long esteemed the highest in the world and even
now only reduced to second eminence by a mot far distant
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neighbour ; then to the east, the deep valley of the Teesta, and
beyond that another high group springs from the Choea range,
which goes off southward half way between the lofty peaks of *
Chumalari and Donkia. Thus our raincloud, travelling north-
wards, strikes first on the rugged precipices on either side of
the Teesta and penetrates up that valley, and those of its smaller
neighbours ; the Balasun, Mahanuddy and Juldoka, dropping its
watery burden as it goes. 1Tn front of the hills, and stretching
down sonthwards for a distance of about 10 miles, lies the
Terai. We have thus several zones of altitude which present
different features of vegetation.

The rainfall of the district is rather variable. In some parts it
falls heavier than in others; thus there is always less rain in
Darjeeling than at Sonada or Rungbee. The average rainfall at
Darjeeling amounts to 125 inches.

The rain chiefly falls in the months of June, July, August and
September, and there is little in November, December, January,
February and March.

The mean temperature at Darjeeling is 55°, monthly average,
highest 64°, lowest 41°.

The front face of the hill-region is almost invariably steep,
and more especially so in the eastern hills, where some of the
rivers, in a course of at most 10 miles, make a descent of 10,000
feet.

Besides the Teesta and its feeders, which form almost the
whole of the northern boundary and meeting in the middle pass
southwards through the district, the chief rivers are—

The Mechi on the Nepal frontier ; ,

The Balasun, a large impetuous river, which in the rains
often does immense damage by the piles of drift and enormous
boulders which it brings down ;

The Mahanadi draining the lower hills to the south of Mahal-
deram ;

The Chel, the Neora, and the Murti draining the eastern hills ;
and

The Jaldoka on the Bhutan frontier.

The highest mountain is Phulloot, 12,336 feet, after which
arc Sundukpho, Suburkum, "Rechee La, Tongloo, Senchal
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and Punkasary, the latter two being, it may be said, the
centres respectively of the western and eastern hills.

On proceeding northwards from the plains towards the hills, and
after leaving the rice fields, a gentle slope is ascended leading up
to the base of the lower spurs, a slope covered with forest or with
the clearances made for tea-cultivation. This slope is due tothe
sandy deposits of the numerousrivers which now cut through them
again, so that their banks are invariably marked by steep ridges
reaching up to nearly 400 feet in height in places, so that a sec-
tion drawn across the Terai presents pretty much the appearance
in the figure. Between the rivers and the first ridges are .
generally patches of sissoo and khair forest ; at the foot of the
ridges themselves are often bands of evergreen swamp forest,
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while"above, the ridges™are occupied either by sal forest, or
savannah’tracts. These, we will now proceed to describe in
detail.

The distribution of the forests.

Formerly, there can be but little doubt, the greater part of
the district was forest, and even now the proportion is very
large, though the forest area is rapidly diminishing through the
extension of tea-cultivation in the plains and the western hills,
and the settlement of Bhuteas and Nepalese towards the east.
The different kinds of forest are many and varied, and we will
now attempt to describe them seriatim.

1.—8al forests occupy the better-drained portions of the
Western Terai, the front. face of the lower hills up to about 2,500
feet from the Mechi River on the west to the Chel River at
Dalingkote and the valleys of the Teesta, Rungeet and Rungpo
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on either side, almost continuously from the plains as far as the
frontier of Sikkim.
2.—Siss00 forests occupy merely the low ground on the banks

of the rivers often mixed with khair.

3.—Savannah forests are the grass tracts with occasional trees,
or forest predominating in neither sal nor sissoo, chiefly found
in the Western Terai.

4.—Mized forests occupy the greater portion of the district up
to an altitude of 6,000 feet; they may divided into—

lst.—Mized Plains Forest.—Of these there are not many exam-
ples, with the notable exceptions of the Dulka Jhar in the west,
and almost the whole of the Eastern Terai, though in consequence
of its little valne this is generally classed as savannah. Occa-
sionally also patches are found at the bases of the ridges, and"
notably we can cite the ¢ Singaree Pahar’ forest near the Teesta.

2nd.—Lower Hill Forest covering the whole of the Hills up
to an elevation of 3,000 feet, with the exceptions of the sal
tracts. \

8yd.—Middle Iill Forests between 3,000 and 6,000 feet eleva-
tion ; of this there are now very few examples west of the Teesta,
though east of thst river it is perhaps the most valuable of the
forests.

5.—— Temperate forests cover the hills above an elevation of
6,000 feet. We may distinguish them as— ’

1st.— Qak forests, in which the prevailing trees are the oaks,
chestnuts and magnolias ; they cover all the high spurs between
6,000 and 8,000 feet.

2nd.— Rhododendron forests appear above 8,000 feet, chxeﬂy in
Tonglo and Rechee La, but at about 11,000 feet are replaced by

8rd.— Fir forests only found in the Singalelah ridge, from
Sundukpho to Phulloot 12,000 feet.

SaL Forgsr.

1st.—Sal Forest in the Terai.

There can be little doubt but that formerly the sal tree
covered nearly the whole of the more elevated and drier
parts of the Terai. It is now, however, chiefly restricted to the
sandy ridges between the Balasun and Mechi Rivers, and
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between the Mahanadi and the Teesta. But there is this differ-
ence—that whereas the sal forests in the latter tract lie under the
hills and rarely reach further from it than 5 miles, those in the
former only begin at that distance from the hills and stretch
on down almost to the extreme south of the district; these
western forests differ also materially in constitution from
those towards the Teesta, so that while the Teesta forests,
owing to extensive fellings, have been in many places almost
entirely replaced by long grasses, in the western ones the
long grass is scarcely known, and the sal comes up almost
pure in myriads of seedlings wherever a little light is opened
out to the soil. The general appearance of many of the.
Western forests is that of being regularly worked by the
system of nataral reproduction, where the seed, secondary
and final cuttings have all been heavy, though naturally it is
too much in patches for the application of anything like a ready-
made working plan. These forests cover ridges, and are
surrounded by cultivation, and it is remarkable that in many
places where the cultivation has been stopped and the land
allowed to lie fallow a dense crop of young sal has immediately
grown up. Where the seed comes from is a mystery, as
it is not of a kind easily transported by the wind, but the
fact remains. Of other species of tree there are few, except
that as the sal gets older it seems to associate itself with
other kinds, and particularly the Dillenia pentagyna and the
Terminalia chebula and belerica. The undergrowth is really
dense, and in it is often seen the curious Cycas circinalis, which,
though very common in many parts of India, is not so in the
Darjeeling district. These forests could easily e put under
a systematic working plan and reproduced naturally, but
unfortunately very few of them are now in the hands of
Government.

Turning to the Teesta forests the conditions are quite different.
‘When trees are felled—instead of the fine mass of young seedlings
already described long grass comes up thicker and thicker. But
this even would make little difference, as the sal seedlings, or
rather, in most cases, the shoots of sal described by Mr. Baden
Powell, at page 67 of the 1872-73 report, shew no objection to
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coming up with the grass; if there were no such thing as jungle-
fires to make a clean sweep, year after year, of all low growth,
and to torture into every conceivable shape of gnarled and
twisted ugliness, the few wretched remnants of the.old virgin
forest. This is very particularly noticed in the large private
forest of Bykantpore, south of the Government reserves, which,
though actually in the district of Julpigori, geographically
belongs to the Terai portion of the Darjeeling district. This
forest, said formerly to have comsisted of fine large sal, has
been worked to such an extent, that only two years ago every
tree fit to give a small ¢ bully’ of 2 feet girth was cut out, and
that now, instead of reproducing itself, it cannot fail to dete-
riorate year after year, till at last, though the soil is scarcely
suitable, it will either be put under cultivation or kept as a
perpetual grazing ground. Some parts of the Government
reserve are not much better, and the experiments on the making
of firepaths to keep out fires have all failed, but as a better
supervision is kept up and greater punishments are inflicted
on people found igniting the forest, now than heretofore, it is to
be hoped that in a short time we shall be able successfully to
strive against fire and grass, and again send into market sal
timber of the fine description of the old trees cut down in the
wasteful times before forest conservancy was thought of, and
which, unfortunately, are still by no means remote in Bengal.
The general appearance of the Teesta Terai sal forests is
very variable ; towards the boundaries the aspect is chiefly that
of a vast expanse of long grass, dotted with a few sal of stunted
and unhealthy growth, a few big-leaved Dillenias, the white-
stemmed Eugenia obovata, and the scarlet-flowered Butea.
If, however, we examine the ground, we find almost always
large numbers of seedlings or stump shoots. The grass gradu-
ally disappears as the forest improves, and the older portions, the
tall stems of the sal trees growing barely a fow feet apart, their
monotony occasionally relieved by the gigantic leaves and twisted
stems of the Dillenia, the gouty-looking trunks of the Slerculia
with its bright coloured red pods, the scaly bark and ashy foliage
of the Lagersétromia parvifiors, and last, though not least in
importance, the serpentine folds of the gigantic creepers the
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Baukinia Vahlii and Spatholobus setaceus, throwing their arms in
graceful curves from tree to tree, and supporting thus in the
hollows of their bends an occasional bright-flowered orchid or
pendent Hoya, have a fine appearance though scarcely to be
surpassed with the tropieal luxuriance of the Lower Hill valleys
or the majestic grandeur of the upper ridges.

In these older portions there is very little undergrowth;
a few seedlings, but rarely of sal, as that seems to thrive best
wherever a little light is admitted ; and in the rainy season a
dense crop of Leea, which however all dies down at the
beginning of the cold weather. As for the working plan,
until the forests have a little recovered it will scarcely be
required, though the data are ready for its preparation, but a
few points will have to be remarked, viz., that the seed cutt ing
will have to be very slight, and in general confined to the
extraction of the less useful trees, the extraction of the material
cut done quickly and immediately before the seed time, that
is, in April and May, and curtains of protection left on the
boundary lines and along roads to preclude any possibility
of fire,

2nd.— The sal forests of the Lower Hills and Valleys are
quite different again. They generally occupy the ridges
towards the plains or the rivers, and have always a finer and
more healthy growth than the plains sal forest. The general
appearance of these forests is also very different; there we rarely
-find any of the long grass which characterizes the greater part
of the Terai forests. This is replaced by a short wiry bamboo-like
grass ¢ Pogonanthera,’ or in the more exposed places by a tall stiff
species of ¢ Erianthus.’ The sal generally occupies the warm
slopes towards the plains or the river, and its general growth is
very quick. It grow straight and tall, and rarely branches till
after 50 or 60 feet from the grou}ld. The sal is not usually a
handsome tree, but few trees have a finer appearance than a very
old straight grown sal of the Rungeet Vulloy—with its lofty
deeply-furrowed stem, irregular spreading branches and short
crown—recalling the appearance of the fine Scotch fir of
Strathspey, the old spruces of the Jura, or the larches of the
valley of the Inn. The young forests are dense and closely
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grown, and differ from the Terai sal in the thick almost gouty
appearance of the young bark. These forests will not be diffi-
cult of management under a working plan, as the danger for
fire, though still by no means to be neglected, is very much less
than it is in the Terai. In describing the distribution of sal
in the Lower Hills, we will coramence, as usual, from the
west. Between the Mechi and the Balasun there is little old
sal, though the charred and blackened truuks, so commonly met
with, and the fine young growth on the warm ridges, shew that
there is little doubt that formerly these hills were covered with
trees as fine as are now met with in the morc or less inaccessible
upper valleys of the Rungeet and Rungpo. East of the Bala-
sun there is little sal till we reach the Rohoni River, except a few
fine old trees on the west of the Bamunpokri spur, but east of
the Rohoni, away to the Chel River for a distance in a straight
line of 20 miles, is an almost unbroken forest, the ridges cover-
ed with sal alternating with deep valleys filled with the various
tropical forms of the evergreen forests, conspicuous among
which tower the gigantic Terminalias, with Cedrela, Schima,
Duabanga and Bombaz, and thousands of smaller trees of every
possible kind. East of the Chel River the sal appears to cease,
and it is a curious fact that it is also at this point that the only
gap in the line of Tertiary formation along the Himalayas from,
as stated by Mr. Mallet,* ¢ the Indus to the Brama Khund” is
found. Turning to the valley forest there is little but sal on all
the drier slopes of the Teesta valley, and the tree penetrates to
the weat up the Rungeet and Rumaun, and to the east up the
Rungpo and Rushett, in the whole of which long line it is
almost universally found up to an altitude of about 8 ,000 feet.

But it is a very curious thing that except just at the mouths of
the Reyang and Rilli sal is rarely, if ever, found in the lateral
valleys, and almost never in those of the Balasun, Mahanadi,
and Juldoka. The finest blocks of sal forest are undoubtedly
those at Reyang and Rilli, and these are the more accessible.
The forests of the® Rungpo are also very good, and are now
under examination. The sal of the Rungeet is also very fine,

® Memoirs of the Geological Survey of India, Vol. XI,, Pt. 1.
L
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and while speaking of it we can notice that on the Sikkim side
of the river it grows almost everywhere mixed with the ¢ Pinus
longifolia, while on the Darjeeling side there is only one soli-
- tary patch of about 200 acres containing this mixture. This
is due to the fact that the ¢ Pinus longifolia’ will scarcely grow
except on a due southern slope, where it is constantly under the
direct rays of the sun, while the rainfall of the front of the
Himalayas is too great. This forest satisfies this condition, as
it lies at the mouth of the Rungnoo River running straight north-
wards from a little above Darjeeling. The growth of the pine
is handsome, but not so fine in British as in Independent Terri-
tory. Its wood is not much used, though some of che oldest
Darjeeling houses are said to have been built of it, aud that it
has never required renewal. ‘

The sal forest of the Darjeeling division, which are under
Government, forin the chief source of the Forest Revenue of the
division, and the greater portion of this revenue is derived
from the supply of Public Departments, such as the Public
Works and the Northern Bengal State Railway. The timber
is worked out in log by departmental agency for the most part.
The forests of the part of the Lower Hills accessible to ele-
phants, and those of the Terai, have been so much worked
formerly that almost complete rest will be required to put them
in proper order and make them what they should be—the sup-
pliers in conjunction with the Julpigori forests of the sal trade
of Lower Bengal. 1In the vallays there is still a large quantity
of mature timber, and artificial improvements have so improved
the Teesta River that logs can now be floated with very little
loss from the upper forest to the depét at Julpigori, the most
important and most central point of Nothern Bengal, as being
situated on a fine%floating river* and as the terminus of the
Northern Bengal State Railway.

S1ssoo Foresrs.

Of sissoo forest the extent is very small, as not only are the
forests confined exclusively to the banks of the rivers, but they
are rarely sufficiently pure, as we shall see in taking them in
order.
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The Mechi and Balasun forests are, scarcely speaking, true
sissoo forests, as the sissoo is so intermixed with other species
as rarely to be even the prevailing tree, and justify the name.
Of the other trees the commonest are Acacia catechn, Albizzia
elata, Bombazr malabaricum, Nauclea cordifolia, Garuga pinnata,
while the very slight undergrowth is chiefly formed of prickly
climbing Acacias, and an occasional shrub of Capparis. In the
rainy season the water generally floods these forests, so that the
seedlings are usually washed away before they have time to fix
themselves firmly in the loose sandy soil. The sissoo is generally
of large size, and is tolerably straight in stem ; it is in great de-
mand about Nuksurbarry for export to the Purneah district
for the manufacture of cart wheels. Proceeding eastwards there
is very little, except a small strip on the bank of the Rakti, wiich
chiefly consists of “ sissoo,” * khair,” and the white * siriss,”
and which is capable of being easily reproduced naturally ; nntil
we reach the Mahanadi. This river is bordered for about five
miles along its western bank with a dense forest of “ khair” and
sissoo in the proportion of two of the former to one of the latter.
This forest is very interesting; it rises in steps from the bed of
the river. Each year some new piece seems to be left dry by
the water and is immediately covered with a dense crop of
voung khair and sissoo, while the plateaux, as they ascend,
bold older and older forest, the last containing almost entirely
old trees with little or no undergrowth. This forest could
adapt itself undoubtedly to a working plan under the system
of natural reproduction, and although at present khair is of
very little value in Bengal, as the extraction of cutch is not
practised, yet, with the approach of the Railway with whom
its timber would be valuable for sleepers and for fuel, such
forests as these will deserve a very careful systematic working
under that method. Of this kind of forest there are about
1,000 acres only, of which nearly 600 are Government Reserve,
the remainder belongs chiefly to planters, who make charcoal
of the trees. Eastward of this—with a few exceptions near .
Sivoke—the khair disappears, and in the small sissoo forests,
which line the Teesta, Chel, Murti, and Jaldoka, the sissoo is
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always pure, though rarely of any size, and scarcely cover-
ing large enough areas to deserve notice.

The present demand for sissoo is chiefly for cart wheels
for the carts used on the Ganges—Darjeeling Road ; but
were carriage cheaper, there can be little doubt that it would
sell well in Lower Bengal for furniture and house-fittings.

SavanNaH ForesT.

This will require but little notice. They are generally large
tracts of long grass with here and there a tree, generally
of species not wusually in request. Of the trees which are
found in these tracts the most common is the Palass, Butea
Jrondosa ; the Dillenia pentagyna, FEugenia obovata, and
two species of Randia make up the usual vegetation of
the true savannahs, where the grass grows high over the
back of the elephant you ride, and in the dry season, after
the annual fires have swept fiercely over it, serves for the
grazing of herds of buffalos, brought up from the plains of
Bengal to seek the short rich young shoots which are so fatten-
ing. To describe the distribution of these savannah forests
would be difficult, as they are usually found interspersed
with patches of good forest. A kind of forest, which, though
stocked with timber, must really be classed savannah, is that
often called “creeper jungle,” where the vegetation consists
of small trees of stunted growth intertwined with innumerable
creepers, among which we may chiefly remark the blue-
flowered Pueraria tuberosa, tho Entada scandens with its curious
quadrangular stems, and the thorny Acacia pennata and Intsia.
The commonest small trees are Callicarpa arborea, Kydia
calycina, and Calosanthes Indica; but they rarely reach a
size which would make them of any value. The only trees
with wood of any use, which are occasionally found in these
tracts, are the Cedrels Toona, Dalbergia latifolia (which how-
over rarely grows to any size), and dcacia ferruginea. These
tracts are those usually selected by the Mechis, the wandering
tribe of the Terai forest, for their cultivation, and are chiefly
put under cotton, which, though rarely of good staple, yet
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seem to thrive wonderfully in the black mould given by the
soil of forest undisturbed for such a long time.

These creeper savannahs are very noticeable between the
Mechi and Balasun, wherever they have not been taken up for
tea cultivation; they are very well seen along the old road to
Darjeeling by Punkabarry ; they cover a large tract of land
towards the Mahanadi River; and most noticeable of all, they
occupy the whole of the Eastern Terai, east of the Chel River,
with the exception of the reserved forest between the Murti
and Jaldoka Rivers. The Eastern Terai savaunah is very
curious in the absence of long grass, which is replaced by a
dense thicket of small shrubs all closely bound together by
innumerable wiry creepers chiefly Convolvulaceee.  There,
occasionally, a gigantic timber tree, such as the Duabanga, lifts
its head over the dense undergrowth; the numerous streams
run in pebbly channels overhung with a continuous arch of
moisture-loving trees, and the only means of penetrating the
forests is along the rough paths cut by the Mechis from patch
to patch of their cotton cultivation; or,in the northern parts,
along the tracks made by the wild elephants and buffalos, in
their travels from feeding ground to feeding ground.

Mixep FoREesTs.

Plains.—Of this there is not very much, as already
noticed, as we have described the greater part of the Eastern
Terai nnder ‘savannah.’ This kind of forest is often called
¢Evergreen Forest; but this, though a very true term in
certain cases, is scarcely applicable in all, as the best definition
of mixed plains forest is forest of different species of timber
trees of value in which neither sal mor sissoo sufficiently
predominate as to give their name to them.’

The ¢Dulka Jhar is a large tract of about 4,000 acres, of
which about 1,000 may be said to be ‘sal forest,” and the rest
mixed. It contains most of the ordinary evergreen trees, but
chief among them the ¢ Chilauns” Schima Wallichii, a large
tree with a good timber which has lately come much into
use, To attempt to describe the different species of tree grow-
ing in such a forest would be a work of some difficulty,
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as the number of them is so enormous, but besides Sclima
we may mention as useful trees the Terminalia tomentosa
and myriopteron, Artocarpus chaplasha, and Cinnamomum glan-
duliferum. Figs are exceedingly numerous, especially Ficus
Bengalensis and cordifolia and the India-rubber tree is said
to exist, though it is somewhat doubtful whether it is the
true Ficus elastica. The ground is almost always swampy and
the undergrowth is chiefly formed by a dense cane brakg, the
common species of cane being, the Cymbospathes Jenkinsianus,
Griff,* which is much sought for for the innumerable uses to
which canes are put in the Himalayas.

It is difficult to give an idea of the luxuriance of the vegeta-
tion of such forest as this, and (still better) the Singaree Pahar
forest near the Teesta. A swampy ground difficult to walk over
covered with a dense growth of curiously shaped ferns; ground
orchids—especially notable among which are the tall grass-like
but gorgeously-flowered Arundina, the pyramidal Cyrtopera and
gigantic Araidee ; then the twisted quickly stemsof the differ-
ent canes climbing up trees whose trunks are clothed with epi-
phytic orchids and graceful climbing ferns, and whose foliage and
flowers it is difficult to discern so denseis the tangled growth.
To cut a path through a forest of this description is no“easy task.
Even the active Nepalese, with their curved ¢ kukie’ or the jungle-
living Lepcha, with his straight heavy-loaded ¢ ban,” can only with
great patience and perseverence force their way through the
tangled thorny masses of the cane stems. Now and then, in these
forests, we meet with gigantic specimens of forest trees, with huge
buttressed trunks and branches far away in the air above the
lower level of the smaller surrounding trees ; such are the Banj,
the Echinocarpus sterculiaceus, a huge tree with large prickly chest-
nut-like fruits, the numerous figs, the giant ¢ Semul ”’ Bombax
malabaricum or the Terminalia myriopteron: conspicuous in all
the swamps is the red bark and huge apple-like fruit of the
Dillenia Indica ; the Eugenia formosa with its broad leaves and
clusters of tassel-shaped pink flowers, and the Pterospermum
acerifolium, whose down is considered an invaluable specific in

" @ Anderson’s Enumoration of the Palms of Sikkim Linnean Socicty’s Journal, V1. XL
No. 49 of 9th April 1869,



THE DARJEELING FORESTS. 87

stopping bleeding and healing wounds. One great drawback to
the beauty of these forests, however, is the swarm of small insects
who baunt the swampy parts, and, especially in the hot season,
almost interdict their entrance ; another is that at the season
when the vegetation is at its greatest luxuriance and beauty, in
the rains, it is almost impossible to go through them, even
on an elephant.

As for the management of such forests, it is difficult to say
how they should be worked. but probably the only plan will be
that of cutting a certain number of mature trees every year, if
possible, by departmental agency.

Turning to the Eastern Terai, we have already noticed the

Savannah parts, and we have only left the Murti—Jaldoka
Reserve, which is of a totally different description to the mixed
forest of the west. This is a forest of big timber, chiefly
¢ Chilauni” Schima Wallichii, with many Lagerstremia parvi-
Jlora, Dillenia pentagyna, Eugenia Jambolana, and a few sal
and toon, besides other trees. The whole forest is of old timber
and has little or no undergrowth ; it could be easily put under
a systematic working plan, and is probably capable of amelio-
ration by the gradual introduction of sal aud toon in the
cuttings. The Chilauni germinates freely wherever there is
open ground and light cover; sal the same, so that it will be
easy to arrange the cuttings. The seed cutting will have to be
tolerably heavy, but a large number of Chilauni should always
be left sufficient just to give a complete cover. The second and
final cuttings will, of course, depend on the fulness of the germi-
nation. The northern is the older part, and the first affectation
should there be made ; there will also then be less danger for the
incursion of grass.

Lower Hill Forest,or the forest from the level of the plains to
3,000 feet, occupy the whole front of the hills and penetrates into
the valleys. Although we have described parts of these forests
under the head of sal, yet properly, the sal of the front face of
the hills should be classsed as ¢ Lower Hill, as it is impossible to
make, for working plan proposes, such a minute distinction as
would be necessary if they were.separated.
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Between the Mechi and Balasun the Lower Hill Forests have
been much spoiled by old cultivation, with the exception of
¢ Lohagarhi’ an isolated hill covered with fine timber, princi-
pally ¢ Saj,’ Terminaha tomentosa. East of the Balasun we first
find the Bamunpokri Plantation Reserve, the upper plateau of
which almost entirely resembles the Murti—Jaldoka Forest in its
general age and in the prevalence and fine growth of ¢ Chilauui,’
but the slopes of the hill are often covered with dense bamboo
thickets (Dendrocalamus) which yield a large yearly revenue
and which must be carefully protected. A curious point,
which is very noticeable, is the general fine growth of most trees
on the Lower Hills compared with that in the Terai. Thus the
Dillenia pentagyna, in the Terai usually a short gouty-looking
tree, on the hill sides throws up a stem often branchless from 40 to
50 feet from a massive buttressed base; the Careya arborea,
in the Terai usually a small gnarled tree—on the hill sides has a
tall cylindrical stem and gives a timber which from its dark red
color, lightness and capability of being easily worked, ought
to be much more used than it is at present , but of course, it is
the custom of the country to use sal or toon, and very difficult
it is to introduce a nmew timber. Lagerstromia parviflora is
another tree, which, especially at Bamunpokri and Sookna, grows
to an enormous size though rarely of a size fit to give timber in
the Terai. This tree has a fine hard wood, but it is never used,
though experiments will shortly be made to test its durability as
Railway sleepers. East of Bamunpokri are the Sookna forests,
extending away to the Mahanadi and full of valuable timber.
Conspicuous among trees of value in these forests are the
«Champ,” Magnolia sp., and Michelia champaca, giving a
yellowish-grey easily-worked wood of great demand for
planking and furniture ; and the “ Lampattia” Duabanga
Sonmeratoides, a huge tree easily recognized by its droop-
ing branches bearing large closely set opposite leaves, and
terminating in a cluster of big fleshy white flowers succeed-
ed by a dark-coloured capsule. This tree is a recent ad-
mission to the list of nseful timbers; it is now extensively
used for tea boxes; is found to be exceedingly good for ‘dugouts’
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as it is not liable to warp, and on the Nepal frontier is much
used for cattle troughs. Its wood is rather light, open grained,
of a yellowish colour, has a satiny lustre, and is smooth
to the touch. There is also the ¢ Goguldhup” Canarium sp.
also extensively used for tea boxes, though its wood is not so
good ; it is white, rather resembling that of the cotton tree,
and is very easily rotted. Near Sookna is a fine forest of
sal and chillauni with bamboos on the slopes, and towards the-
Mahanadi there is a great deal of ¢saj,” and a few ¢toon,”
which have escaped the eyes of the searchers for tea box timber.
East of the Mahanadi the vegetation is much damper, the
Indian-rubber tree makes its appearance, and the valleys are
filled with the strange forms of screw-pines, and ¢palms.’
Among the latter the most conspicuous after the canes are
the curious Wallichia disticka, T. Anders., with its leaves ar-
rang:d in opposite rows in the same plane like those of the
Urania speciosa of Madagascar; the tall cylindrical stem and
fern-like leaves of the Caryota wureus, the elegant Aneca
gracilis, and most lovely of all, the Phaniz rupicolas, T. An-
ders., which, in the precipices of the Goramara and Sivoke
Hills, throws out its long slender stem crowned with soft de-
licate leaves, and yellow flattened seed stalks from crevices
where it could hardly be expected to find sufficient soil for
its roots. Both the Wallichia and Caryota are eagerly sought
for by the Lepchas, who make a kind of sago from the interior
of the stems, and consequently they are both rather in danger of
extermination as population increases, unless there is a very
strict prohibition against their being cut.

It is difficult to describe the localities where the India-rubber
tree flourishes best, as it seems to be found both on the dry
sunny ridges with a southern aspect and in the deep steamy
valleys, but there is little doubt but that it is much finer and
its supply of rubber more complete in the inner valleys running
parallel to the base of the hills. The system of the collection
of the India-rubber is too well known to need special description,
but nearly all the trees of the Darjeeling hills have been much
overtapped, and will require some years’ rest before they will
again give any abundauce of sap. It is questionable whether

M
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here at its extreme western locality it is worth cultivation, but
it is found to be easily raised from seed, and experiments are
now being made in planting it in baskets to fix in the forks of
trees ; in the course of a year or so the roots penetrate the inter-
stices of the baskets and adhere to the tree while the basket decays.
East of the Teesta the lower Hill forests are almost unexplored,
though a certain amount of sal has been brought from the Leesh
and Gheesh rivers. In the Chel valley round Dalingkot are fine
forests of toon, saj, and chilauni, with other gigantic trees,
while between the Chel and the Jaldoka the chilauni is the pre-
vailing tree and India-rubber is very scarce, if not entirely absent.
The forests of the valleys resemble much those of the lower hills,
except that toon is rather more common, and the general
vegetation of the Upper Teesta is of a much dryer character than
the uear the exit of that river at Sivoke. In the Teesta valley and
in those of the Chel and Neera canes are very common,
in the latter two the Calamus montanus, T. Aunders., prevails,
while that cane, owing to the demand for it, is nmow almost
unknown on the Teesta, and is generally replaced by the slender
C. Leptospadiz, Griff., the common C. flagellum, Griff., or the
straight growing C. Schizospathus, Griff., which latter seems to
penetrate the farthest west of all. Noticeable among the useful
trees and shrubs of these Lower Hill forests are the Camphor-
wood, ¢ Cinnamomum glanduliferum, the ¢Taj,”” Cinnamo-
mum  albiflorum, large quantities of the bark of which are
annually collected and exported as Cassia Cinnamon, and the
“Hurdi,” Morinda sp. sp. shrubs whose roots give a fine
yellow dye much used by the Lepchas and Mechis in the bright-
coloured cloths worn by them.

The term ¢ Middle Hill Forest has never yet been used to
indicate the forests between the elevations of 3,000 and 6,000
feet. The term is not a good one, but it is difficult to find a
better. )

When the reserved forests of Darjeeling were gazetted in
1865-66, all Government forest lands above an altitude of 6,000
feet, and below that of 3,000 feet, was reserved, and the land
between these altitudes was held fit to be given up to cultivation,
especially for tea. In those days, it is presumed, the toon tree
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was not held to be of much value, and it was probably not con-
templated at that time that the demand for toon wood would be
8o great as it is at present. Now, the finest and largest speci-
mens of toon timber occur just in the belt we are noticing, and
when cultivators, first the Lepchas or Nepalese, who burnt the
jungle to make fields of maize, murwa or mustard, cleared the
land ; the toon tree was indiscriminately felled along with other
species, and now, in some places, huge logs of toon gcnerally
partly burnt are found lying in the middle of the old cultiva-
tions, most of which, if brought to depdt, would prove of
great value. In the beginning of the year the writer was
passing through some Lepcha cultivations in the valley of the
Reyang, at an altitude of about 4,000 feet, when he noticed
four large toon trees; of these two were still standing, though
they had had all their branches lopped and were putting out
everywhere small shoots. The other two were lying on the
ground, and one of them had been converted into a huge rice-
pounder for the use of the Lepchas of a neighouring house.
The cubical contents of these four were :—

No. 1 ... 211 eft.

»w 2 .. 375

» 3 .. 720 ,, fallen

» 4 .. 400 , ,, (approx. measurements.)

.
} standing Iactual measurements.

Total ... 1,706 c.ft. Allowing for wastage, and sup-
posing 1,500 cubic feet fit for catting up, we should have, of
7 inch tea-box scantling 1 foot broad, the enormous amount
of 24,000 running feet. Thls will give some idea of the
size of toon timber in the old forests.

The log No. 3 had { mean girth 12 feet.

length .. 8

The mean girth of No. 2 was .. 20 ,,

Similar logs were also scen, subsequently, in Lepcha cultiva-
tions on the upper waters of the Balasun, and trees of this
size and in fine growth are by no means rare in the forests
east of the Teesta, especially round the head of the Rilli
valley. The great drawback to the reservation of these forests,
however, is that the toon tree is never found to grow gregari-
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ously—one here and one there—at the most one per acre, so
that the forest could scarcely be reserved on the strength of
the toon alone. But there are other trees of great value in
these forests, among which we may mention the ¢Mahua,
Engelhardtia spicata, whose timber, recently introduced, is
now a good deal in demand. It is a pretty wood of a light
reddish gray colour, has fine medullary rays, and a satiny
lustre; the Indian chestnut, Castanopsis Indica, the best of
the numerous chestnuts of Darjeeling for making shingles; the
Cherry, Cerasus puddum, a sweet scented wood which works
easily and makes beautiful furniture; the “Ootis” or Hima-
layan alder, Alnus Nepalensis,an enormous tree which also reaches
up to 7,000 feet, and has a wood resembling that of the Fnglish
alder, the “ Pipli,” Bucklandia populifolia, which too also reaches
up to 7,000 feet, with a fine hard reddish wood, somewhat resemb-
ling sal, and lately come into extensive use for planking for which
it is found to suit admirably ; and last, but by no means least,
the walnut, Juglans regia, whose favorite habitat appears to be
the lower slopes of valley at about 5,000 feet altitude, and of
whose timber the door and window-frames of most of the older
Darjeeling houses have been constructed. The European char-
acter of this middle hill forest is sometimes very remarkable;
in one small forest near Kalimpoong the following European
trees were found, though of course the species were different : —
Oak, chestnut, cherry, maple, birch, alder, all of them
fine large trees. The middle hill forest is always much mixed,
and in the working plans, we shgll have to endeavor to help, as
much as possible, the growth of walnut, toon, chestnut, cherry,
and pipli, and to make these species replace, as far as possible,
the commoner kinds.

This forest reproduces admirably as coppice, instances of
which are well seen about ¢ Nagri,” to the west of the Balasun
and around Kalimpoong. At Nagri the chief and almost only
species are chestnut§ and malua, and it certainly seems that
the best system of working these forests at an altitude at which
the chief demand is for firewood and charcoal for the tea-plan-
tations with only a limited supply of other timber, except toou,
would be that of ¢coppice under standard’. To grow toon
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properly it will probably be necessary to make plantations, but
for ordinary purposes ¢ coppice under standard’ would seem the
most profitable. The great difficulty will of course be to trans-
form the present high forest into coppice without allowing it
to get into the state of scrub which is so characteristic of the
western hill-slopes at 5,000 to 6,000 feet. These slopes, the
results of abandened cultivations, are generally covered with a
thick growth of worm-wood with the yellow raspberry and
shrubs of the following species : Masa Indica, Sauranja, Eurya,
&c., &c.,-and a small straight growing tree having much the
appearance of the aspen poplar Macaranga Indica.

The middle hill forest is at present very scarce west of the
Teesta. A fow patches on the Tharboo spur and a small forest
at Nagri are all that are to be found west of the Balasun River;
there are also a few patches on the Nahor, Hopetown, and
Dootherea spurs and around Kurseong, but the chief forests are
those reund the head waters of the Mahanadi River. East of
the Teesta they are not common still, till the main ridge is
passed, beyond which almost the whole country is forest, and
this description consequently finds its place with the others.

A noticeable feature in many of these forests is the prevalence
of tree ferns, Alsophila, with tall graceful stems and feather
foliage, making them at once the most conspicuous and the most
beautiful of forest plauts; the dense thickets of hill cane Plec-
tocomia Himalayana, especially found wherever the rocks are too
steep for big trees, and the multitude of large-leaved 4ralias
whose leaves are often much used for feeding cattle.

Tae TeMPERATE FoORESTS.

Oak forests.—The belt beween 6,000 and 8,000 feet altitude is
almost entirely covered with forest consisting of trees of enor-
mous size and majestic appearance. The line of about 6,000 feet
altitude is almost everywhere well-marked as being the upper
limit of usual cultivation, and because the forests above that
line were, almost all, originally reserved for Government pur-
poses, so that when clearances were made they were made
below, not above, the approximate 6,000 feet line.

The Oak forests cover the ridges which run fromn Senchel in
different directions, viz., Mahalderam, Tukdah and Goompahar,
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with the spurs of Simonbong and Rimbick towards the Rumaun
River, west of the Teesta ; while east of that river they cover
the spurs which radiate from Rechee La towards Thosam
La, Pankasarry, and Samthar.

They consist principally of oaks, Quercus lamellosa, annu-
lata and sp. sp.; chestnuts, Castanopsis rufescens; Magnolia
Campbellii; Michelia excelsa, lanuginosa and Cathcartii (the latter
two often extending right down to 5,000 feet) laurels, maples
and other trees.

Of these by far the commonest is the * Booke” Quercus
lamellosa, a huge spreading tree with large leaves and ringed
acorns measuring often 2 inches in diameter. The wood is
like that of English oak, but has the medullary rays exceed-
ingly developed. It is very pretty when well worked and po-
lished, but is rather liable to warp, consequently it is chiefly
used for big beams for the construction of houses and bridges ;
it is very greatly in demand in Darjeeling. The most magnifi-
cent and probably the most useful trees are the Champ or
Magnolias. The M. Campbellii is a fine tree found only
between 7,000 and 8,000 feet, and especially on the summit
of Senchal. In April when leafless, but covered with
its brilliant pink flowers, 8 or 9 inches in diameter, it is
a sight alone worth a visit to Darjeeling to have seen, and as
at that season also the white magnolia Michelia excelsa, also
leafless, puts out its masses of smow-white fragrant flowers,
these two flowering trees, contrasting with the delicate light
green of the young leaves of the maple, and the sombre foliage
of the evergreen laurels, make up a forest scene of wonderful
beauty. Indeed, at all times, these oak forests have an unceas-
ing charm, whether we see them in the spring with the sunlight
piercing through the leaves to light up the different colors of
the foliage, or in the rainy season, when in the forest paths,
we pass one by one, the giant trunks clothed with masses
of brilliant hanging moss, and lowering through the dripping
misty atmosphere. But, perhaps, it is in October and November
that these forests have their finest appearance, when the leaves
turn to shades of every conceivable hue of yellow and red,
and the folliage of the trees is dotted with the scarlet seeds of
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the magnolia or the bright brown prickly fruits of the hill
chestnuts.

In that season, too, the ground vegetation is at its loveliest.
Brilliant-flowered balsams and painted-leaved begonias peep
from every mossy crauny of the dripping rocks; above masses
of Strobilanthes spread a blue and purple hue over the scene;
ferns of every form and species and delicate Selaginellas cover
every bank, while above the branches are festooned with gorge-
ously flowered climbers, Thunbergia, Craufurdia, or Dicyntra.

But to return to the magnolias they have a rather light
yellowish-colored wood, with a strong and rather unpleasant
smell, which is very extensively used for flooring and for furni-
ture. The wood of the chestnut is white, hard and strong ;
not so liable to shrink and better in damp places than the oak ;
it is esteemed the best for door-frames, and is very much used
for shingles.

There are very few other woods which are ever used, but we
may mention three species of laurel, the “ Lali,” Phwbe lanceo-
lata, the “ Kaula,” Machilus odoratissimus, and the ¢ Lepcha-
phul,” Actinodaphne sp., all of which are used for planking, and
mnore especially in native houses; the maple, Acer Campbellie
and the Hill Chilauni, the Eckinocarpus dasycarpus, with a hard
good wood, which is rapidly coming into use. The tree
itself is one of the most beautiful in the forest ; it rarely grows
to a great height of stem, but sends out many branches at
about 20 feet from the ground, and the leaves droop round
the tree in a mnost picturesque way. Considering the demand
of the stations at Darjeeling and Kurseong, and those of
the Public Works, and of the numerous surrounding plan-
tations, these forest will best be worked as high forest ; there
can be very little doubt but that the system of natural repro-
duction; of course aided in spots, by artificial dotting in of good
species, will succeed admirably. At present from the Foresters’
point of view the aspect of the forests round Darjeeling is not
very good—as of the standing trees of any size fully §ths are
long past maturity, while another 2ths are younger trees of
almost useless timber. The term of maturity of oak, magnolia,
and chestnut is probably 120 to 150 years, but the term should
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not be too long, and 100 to 120 years will be quite sufficient.
When the annual cuttings are made all over mature trees
should be cut, as they are often quite worthless, except as fuel,
as well as a large number of the useless kinds—leaving merely
sufficient to give a very light cover. The oaks, chestnuts, and
magnolias all ripen their seeds about the same time, November,
and germination generally takes place in the following May, so
that the young plants should be up and beginning to establish
themselves well before the heavy rains set in. In October,
consequently, the moss and small shrubs should ba cleared from
the cutting, as it seems that the seeds do not germinate until
they reach the soil below the mossy covering. In fact, the
treatment of these forests should resemble that of the mountain
forests in Europe, to which the working plan of a conversion for
the ¢ Garden” system to that of natural reproduction has been
applied. At present the system of sale of standing trees, one by
oue, in which naturally only mature trees are cut and over-mature
ones left is fast spoiling the forests, though with a small establish-
ment and untrained foresters it was almost impossible to
apply a better system. On the higher slopes in these forests the
commonest vegetation is that of the small hill bamboo “ Maling,”
which grows very gregariously in exceedingly dense thickets,
entirely preventing the growth of other vegetation. On
Simonbong below Tongloo at 8,000 to 9,000 feet, it forms a
dense compact forest; the stems barely 6 inches apart and
growing to a height of 20 to 30 feet. The darkness of this
bamboo forest is most curious, and it is only here and there
that a solitary birch, yew or magnolia penetrates through the
bamboos—probably the last survivors of the old forest before
the bamboos usurped its place, and by their dense growth
killed off all younger trees. This little ¢ Maling” bamboo is
very valuable, as not only is it almost exclusively given as
food for ponies in Darjeeling, but its stems split up are made
into the mats with which all native houses in the hills are
roofed. The chief place where these are made is at Sookia
Pokri in the Goompahar forest, and the permit for the right
of collecting and working up these bamboos produces a keen
competition at the yearly auction.
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Among other produce of these forests we may mention the
little creeper, Rubia cordifolia, the * Manjit” or madder,
large quantities of which are yearly exported for dyeing pur-
poses, and the © Chiretta,” Ophelia sp. sp., for it seems to be
the produce of mamy and not only one species, which is also
greatly exported as a febrifuge.

The Rhododendron Forests,in which the trees are gregarious,
are only found on the high points above 8,000 feet, although
two tree species, the B. arboreum and R. argenteum, as well as
the beautiful epipytic R. Dalhousie and R. Bdgeworthii, and
the small shrubby pink-floswered R. vaccinioides are found as low as
7,000 feet, and occasionally everlower. The chief species are,
R. Campbellie the commonest in the summit of Tongloo, with
twisted pink-barked stems and crimson flower; R. Falconer:
also common on Tongloo, and easily recognized by its large leaves
covered beneath with a dense rusty tomentum, and its cream-
coloured flowers; and R. barbatum, a smaller kind with bright
crimson petals. The flowering season is the end of March and
April, and at that time the colour of the forest around Tongloo
is most magnificent. The wood of the Rhododendrons is
pinkish and close-grained, but is not in general use. It is very
good as firewood. Associated with the Rhododendrons we often
find the Andromeda ovalif