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BY 0. H. LEPPEB, F.&G.S.j M.B.A.S. 
WHEN I commend  this little pamphlet I had not intended 

enlarging upon the Mulberry Tree, but ae the eobjeat grew 1 
began to think that a few words on the food-supply, whilst yet 
on the trees, would not be out of place, though m the standard 
French Works on Silk-Worm Rearing the Mulberry finds but 
little attention given it. ' Gradually I came to the decision 
that, aa the experiment, in the interesta of which thie pamphlet 
is published, is to be undertaken and in part carried on by in- 
experienced though enterprising people, I on ht to devote a %. considerable portion of the pamphlet to the Mnl mya to assist 
the enterpriee from the very beginning aa much aa possible. 
The?, rememberin the great dearth of scientifio clsesification, % or perhaps i t  woul be more correct to sa the over-classifica- tg tion of the different ro-called varieties of e Mulberry tree, and 
remembering that aa a food-s~pply for worms h a 1  conditions 
require special attention in selectin the most suitable kind of 
Mulberry tree, I began to fear that f might only create con- 
fusion in the mind of the reader, and poseibly distrust or want 
of coddance in the experiment, and hua commence by pre- 
judicing people against what i t  w u  my verc object to attract 
them in favor of, viz., Silk-rearing in Nort em India. This 
I feared the more as, knowing there had been no scientific or 
tecl~nical attention paid to the special local conditione, I should 
be powerless to name what varieties ehonld be planted and in 

, what manner cultivated. Then, on further consideration, I 
decided that it was best to place the whole eubject fairly before 
tlie reader to the best of my ability, in the aertainty that those 
who would have been happy to blindly follow a leader, on hie 

. simple statement, would not be deterred from starting on a 
track of their own when attracted by the desire to eucceed, and 
guided by the light of their own experience, misted aa much 
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aa I can as4st"th'eG"b; what infirmation I can afford of the 
manner of proceeding iiother couutrim. 

I thus leave them free choice to select any or all of the dif- 
ferent systems employed and free to compete with each other 
for the greatest share of success. 

I would merely mention in passing that Tea began under 
similar conditions, and ita preeent position amongst the Indus- 
tries of India justify me in hoping that sufficient enterprise 
will be shown to give sericulture a fair chance of developing 
the great future I feel certain would, in that cue, open out for 
it-a future that cannot but be tampting to owners of land in 
suitable localities, when it is remembered that the whole year's 
labour is condeneed into two months, from which profita should 
be obtained quite equal to what the majority of Tea companies 
can shotv after working throughout the whole twelve. 

When i t  is remembered too that, so far as Dehra Dlin is 
concerned, and possibly Kangra Valley also, the silk-eesson 
happens just at  the Tea-planters' slack time, when labonr is 
usually plentiful, and that silk-rearing may be undertaken 
without clashing wifh the interests of their Tea-plantations, 
and serve indeed as a means of finding employment and so of 
retaining for the Tea-eeason, what might otherwise for the time 
prove aarplus.labour, surely many owners will be found anxious 
to fathom the merits of such a tampting investment. Then, 
again, many must own land unsuited for Tea, yet possibly per- 
fect for Mulberry cultivation. 

!l!here are many so-called varieties of Mulberry trees, and 
many more sub-varieties, and these are in some cases known 
by different namea among botanists. I t  would be practically 
useless giving all the nainea of the various kinds here, and 
would only lead to confusion and a useless enlarging of tbis 
little monograph. 
. In order, however, to prove that I am not thue trying to 
shirk the tronble which might be thought was my object in thns 
omitting what some might think an important piece of infor- 
mation, I will just give a few examples of the confusion that 
sxista amonast botanists, &c., and thns leave the reader to see 
for himself Chow little good would come of mentioning all the 
so-cnlled varieties. 

Firstly then, Dr. Brandis in his Porest Ftota: of North- 
West and Central India, says on page 408, speaking of the 
Mulberry tree : "The chief product of this tree, however, in the 
" Panjab, Belachistan and Afghanistan, is the fruit, of which 

there are many varieties, sweet and acid, and of all shades of 
t' colour, from white to a deep blackish purple. The large white 
" klnd of the Peshawar Valley ( S h h  MI) is one of the best. " The following kinds are cultivated in Belucktan, according 



" to Stocks : Siah, colour black ana white mixed ; Bedana (seed- 
" l a )  ; Pewandi (grafted), with delicions pearly small white 
" fruit ; Shah Tdt (Royal Mulberry) ; Khar T& (Jackass Mul- 
" berry.) I t  remains for further inquiry on the spot which of 
" these varieties should be classed under M. a2ba and rryra, and 
" it is not impwible tbat it may, in the Punjab and Afghanis- 
" tan at  least, be found impracticable to maintain the distinc- 
" tion between the two species." 

Then again in describing Yorue indica, Dr. Brandis says, page 
408, of his Fmeat Flora : " Leaves pubescent when young, 
rough afterwards, with minute round rnised dots, &., &c.," 
wheress the late Dr. Boxburgh, in his Flora Indica, page 659, 
says of the leaves, in describing the erne tree : " Smooth on both 
side8 ! ,"* 

Then again Dr. Brandis, on page 408, speakiig of M o m  in&a, 
esys : " Dr. Stewart considered this as merely a variety of 
M. alba ;" and on page 409, speaking of its habitat, names Japan ; 
yet in the Report of the Italian Commission to Japan, aa qnoted 
later on in this pamphlet, i t  is distinctly aaaerted there is 
no White Mulberry in Japan! Roxburwh gives 7 varieties, 
Count Dandolo 18, and Dr. Brandis, protably recognizing the 
impossibility of distinguishing what mny now simply be the 
effect, of cultivation, leaves most of his varieties unclassed, 
botanically speaking, as quoted above. Then, again, the dis- 
tinctive marks between the Black and the Whib  Mulberry are 
so very alight, and the uncertainty that must exist when 
trying to decide from a specimen whether such distinctive marks 
in the specimen under observation are permanent characteristics 
of the tree to which i t  belonged, renders true classification 
particularly difficult, save perhaps to a local observer well up in 
the s cia1 study of Mulberry trees. This difficulty again is 
not Kini rhed  by the fact that there are four kinds of White 
M u l h y  in the matter of colour of fruit, two kinds bearing 
white or whitish fruit, one red and one black ! Dr. Brandis, in 
the quotation I have given above, gives the Shah Ttit as one of 
the best for fruit in the Peshawar Velloy. This agrees with the 
native opinion in the Dehra Dhn, which also gives the preference 
to the leaves of the Shah TA for food for silk-worm; where- 
as in the Gurdaspnr District of the Punjnb the natives, accord- 
ing to information conveyed to me, prefer the fruit of the 
Bedarra to eat as being sweeter than that of the ~9haA mt, 
although the latter bears the largest fruit. I n  the Oordaspur 
District, too, they  refer the leaf of the Bedana and the Khatta 
Tu't to that o[ the Shah Trit, as being more tender for the worms, 
although they say, that when within eight days of spinning 
their cocoons the worms seem to take as readily to the Slab lU 
rts to the others. 

l'bme iklia am mine.-C. E. L 
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I think I have sufficiently exemplified the reasons I hare 
given for not going too minutely into a deecription of varieties. 
I t  seems a great pity that a tree that might some day prove of 
such importance in parts of India, has not received the attention 
of really scientific botanists, which i t  unquestionably merits. 

Since the Mulberry tree first became cultivated in France for 
sericultural urposes, ideas as to the different kinds thought 
best suited &ve been subject to several changes. k f m a  nigrta, 
&. multicaulw (sometimes called Philipine, Philibert, Perrotet) 
and Home alba have all been in favor, the latter having ke t 
it finally. The nrzdtimulir is considered as a variety of &. 
nigra, and has two sub-varieties. I t  gives the earliest leaf in 
spring, but ita leaves are too aqueous to be of the best for mri- 
culture. 

It is my impression that me mast not look to following any 
eetablished or fixed rule in plantin merely on the experience 
of European rearera ; the kinds of Bf ulberry t h y  have decided 
suitad their climate, soils and seasons the beat. 

From what information I have been able to gather, there 
seems no hard and fast rule to go b and we must look to es- 
perience under our oron conditions, o ? climate, soils and seasons, 
and the prefarence shown by the worms, to point out to us our 
beat variety or varieties for lanting to snit our conditions. 
One thing is quite evident, an d' that is what suits one silk-rear- 
ing locality will not always suit another, and this endorses m y  
opinion that, as we have hitherto had no scientific experience of 
sericnlture in Upper India, leaving out Bengal, we must act on 
our own judgment, and by carefully working out statistics, 
learn what euita our circumstnnces the best. Even what may 
be best for the Gurdaspur District of tlle Punjab may not be 
the best for Dehra Dh, and indeed from m present meagre 
local information I am led to understat~d ti' at such difference 
between the two places does exist in the matter of suitable 
Mulberrv trees. - - d 

To assist yon in coming to a conclusion for yourselves as to 
the best kinds to plant, after you have had some experience of 
different varieties, the followin are the points to decide you in 
favor of a particular kind o f  Mulberry; and if you find a 
variety giving you all these characteristics of a suitable tree, 
you may have confidence in planting that variety. I cannot 
do better, I think, than give you a translation of a chapter from 
Count Dandolo's great work on silk-worms, as being one of the 
very best authorities :- 

"Notwithstanding what authors have been able to say at 
different times, it is now demonstrated that the only leaf which 
is suitable to the silk-worm* is that of the White Mulberry. 

In Europe ha m u t  lnaq u in J a p  Umy only uw X. nigra. 
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" The first silk-worms rbich were reared in Europe were 
noariebed with the leaf of the Black Mulberry, the only kind it 
nppears whioh wae cultivated then, notwithstanding that i t  wns 
known the White was being cultivatedg in Greece. 
'' However, i t  waa not long before the cultivation of this latter 

variety was introduced in all the temperate regions of Europe. 
" This Mulberry prmnted tl~ree advantages over the Black ; 

firstly, that of being able to use the leaf sooner, and conse- 
quently avoid the feeding of the silk-worms being prolonged 
too far into the hot season ; in the seoond place, that of giving 
much more leaf in leas time; lsstly, the quality of the leaf 
produced the quality of silk moat approved of by the manufac- 
turers, not that the nalit of the silk depends solely upon 
that of the food, as it % dpends upon the temperature in 
which the worm has been reared. 
" As there exist several varietiea of Nulberry, one may wp- 

pose that these differences should exercise a greater or lees 
iuflnenca on the prosperity of the silk-w0rm.t 
" In effect there are five different subrtancea in the leaf of the 

Mulberry :- 
" (1st.) The solid Pawnciyma or fibrous embstancee ; (2nd.) 

The colouring matter ; (3rd.) Water ; (4th.) Saccharine mat- 
ter ; (6th) Reeinons matter. 

" The fibrous substance, colouring matter, and,& water, save 
na much of the latter aa serves the wants of tbe animal, are 
not, properly speaking, nutritives of the silk-worm. 

'"J!.be saocharine matter is that which nourishes the insect, 
which makes i t  grow big, and which forms its animal sub- 
stnnce. 
'' The reeinoue matter is that which separates itself gradually 

from the leaf, and which, attracted by the organism of the 
animal, accumulates in it, purifies itself, and fills inaenaibly 
the two reservoirs or silk-sacks which form an integral part of 
the silk-worm. 

According to the diverw proportions of the elements which 
coaetitute the leaf, there reaulta that cases may present them- 
selves in which a larger weight of leaf may prove leee profit- 
able to the silk-worm, ae much owing to the want of nourish- 
inens as to the want of silk-producing material. For example, 
the leaf of the Black Mulberry, hard, coarse, tenacious, which 
is still given to silk-worms in some of the warm oountriee of 
Europe, such as in diveree places in Greece, Spain, Sicily, &., 
produces a silk very abundant, of which the thread is very 
benatifal, but coarse. 

The g e o r p h i a l  error of not allowing Greece to be in Europe ia of no conm- 
quwee, and ould not tm dowed to prejudice opinion a&ut Count Dmdolo'a infor- 
nurioll on hir pet aubject 
t And u there ue r e v d  nrbtb of rill-mnns, wb should not each ruiety haw 

it. own qualib of food ? One door not feed all kind# of goner .like, or the m e  in 
dilefiPI clirpr(a.--C. a. L 
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"The leaf of the White Mulberry, when planted in high 
grounds, exposed to cold and dry wind, in light wits, gives 
generally an abundant crop of silk, strong, very pure, and of 
a beautiful qualitv. 

' b  The leaf of t6is same Mulberry, planted in damp places, on 
fiat lands, in fat rich soils, givee a little less silk, less beautiful 
and less pure. 

cc Thew are the most general diffmncee ; there are othera rela- 
tive to the topography of the country. 
" The less the leaf contains of nutritive snbstance, the more 

the silk-worm must consume to arrive at  ita development. 
" I t  results from this that the silk-worm which consumes n 

large quantity of innutritious leaf, must be more fatigued and 
more in danger of falling ill than the one which eats less leaf, 
but of a more nutritious kind. 

' b  As much may be said of the leaf which, although having 
nutritive par$ contains little resiuons substance. I n  this case, 
the  ilk-worm conld nourish itaelf well and become large, and 
a t  the same time not produce a full "fleshy" cocoon well 
covered with silk, and strong, t b t  is to say proportioned to 
the weight of the worm, which happens sometimes owing to 
bad seasons. 

"Notwithstanding all this, my experience proves that in a last 
analysis, all things being equal otherwise, the qualities of the 
lands prodnoe a really very small differenca on the quality of 
the leaf. That which will be always true, is that the c a w  
which influencsr, most the fineness of the silk is .tbe degree of 
temperature in which the silk-worm is reared. I have already 
said it above, and I shall demonstrate it in the latter part -of 
this work. 

"Not only must you note the difference in quality which 
there is, in general, between the leaf of Mulberry trees placed 
in lands of different nature, and lucked in different seasons, 
but also the difference which you f! nd between the leaves of 
different kinds of Mulberry trees planted on the same site. I 
have found, for example, that with equal weights of leaf, the 
leaf coming from the large-leafed Mulberry was a little leas 
nutritious. 

"I have observed that, after that one, comes the Mulberry 
which has large enough leaves, plump, and of a dark greeu 
colour. When these Mulberry trees are not exposed to a dry 
air and in light soils, they become very well covered with leaf, 
but they have not much material for making silk. I t  seems 
that nature finds it easier to produce a leaf which abounds in 
nutritive substance rather than in a resinous or silk-making 
substance. 

"I find that the beat leaf of the Mulberry, no matter of what 
kind, is that which is called " double" ; i t  is small, little, suc- 
culent, of a dark green, shiny, and contains but little v:ater, 
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which is easy enough to find out by drying it : the tree, to 
commence with, furnishes a large quantity. 

I' Generally the rerrer is fond of those kinds of Mnlberry trees 
which give the heaviest leaves, or the largest, without tliink- 
ing that i t  is neither the water nor the fibrous tissue of the 
leaf which nourishes the silk-worm and renders the cocoons 
weighty, but in reality the substances I have named above 
instead. Here we must remember another observation of fact : 
it is under equal conditions the old Mulberry trees produce 
always a better leaf than the young trees. Much better in- 
deed, as the trees become old, of whatever kind they may be, 
their leaves becoming always smaller and smaller, they i~nprove 
so much that they finish by becoming all of one single quality. 

" Up to now I have heard talk of the leaves of graftad Mul- 
berry trees. The leaf of the naturally grown Mulberry is that 
which, in equal weight, and under the same circumstances, 
contains always a mnch larger quantity of nutritive substance 
and of silk-forming material. 

"This leaf, in considerably leas quantity than that of the 
rafted Mulberry, gives nevertheless better resulte. I do not 

fuow that any one, up to the present time, has made an exact 
comparison on a large scale on this important point. 
" Another comparison which should fix the attention af Md- 

berry-cultivating proprietors, is that the graWd Mulberry, 
especially when old, produces a mnch larger quantity of White 
Mulberries than the natural-grown one.* 
'' This fruit which, in general, the worm doesn't eat, forms 

none the lees a portion of the weight of the leaf which the 
producer buys or sells. Notwithstanding this there are strong 
reasonst for preventing the general use of the natural grown 
leaf, i.e., from trees not grafted. 

"The worst leaf obtainable from the Mulberry, and one that is 
always disastrous to the silk-worm, is that which is covered 
with manna, an evil state which comes from sickness or au 
excess of health in the tree$. I should never advise any one 
giving such leaf, except in case of paucity of supply ; and then 
it should be well washed and dried with care9 
" Leaves mnrked with rust do no harp  to the worm. But i t  

has the serious inconvenience of increasmg greatly the refuse 
on the rearin,phelvea. A large number of Mulberry trees can 
ite seen attacked by this disease, particularly when they are in 
damp lands or in ill-ventilated places. The worm eats this 
leaf as well as that which is healthy ; the only difference is, that 
it only chews the healthy part, avoiding carefully that which 
is "rusty." Those who have no other quality of leaf are 

- 

Aa uwl of wurse, M the nutritive power decreaseq Che reproductive '' instinct" 
incream. 

Thew rearom arc not of weight for India. 
Might not this come from the depooit of Borne inned ? 
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obliged to give it in larger quantity, in order that the worms 
should not fatigue themselves in seeking their food. Theee 
iusecta would suffer if they mere given leaf damped b rain 

or dew to eat. k b a b  
Leav- - be euil dried b being qnad on ever may be the leaf 

withering o h m p  on h plmUtims, my 8 inchm that is givB. tO 
thick, md turned over every half hoar, care being 
hkm not to bruh the 1-VCN and not ta &or either silk-morms, the greatr 
withering, hating, or fermentation to begin ; every 
eEort ahould be awd to p-e them IU ire& .a be 
poaii~le. taken to prevent heat  

ing, or fermentation, 
either in the placking, or in the storing of it, before giving i t  
to the worms. 

A high degree of fermentation changes for the worse, more 
or less, the nutritive snbstanoe of the leaf, whioh then becomes 
leas nourishing. The leaf should not be left for long pressed 
in the baaketa or cloths in which it is carried in from the 
plucking. 

" Leaves are easily preserved two or threa days in cool places, 
if they are a little moiet and protected from the air, as in 
cellars, godowns, ground floors of bungalows, LC., provided 
they are not too stacked, and are turned from time to time. 
They must be prevented from los iq  their freehoeas owing to 
too much drynees in the place where the are kept, or by too c much air ; they rot also from too mnc damp and from beiig 
too stacked. It is very advantageous to have a suitable place 
to preserve the leaf two days, and even three in case of 
necessity." 

In selectin your varieties of Mnlbeny, look out for the 
following con f ~tions :-the produce of leaves ; the produce of 
silk from a given quantity of leavea ; the facility and rapidity 
obtainable in plucking the leaves ; the power the have of 
retaining their freahneiw for more or less time. TL nourish- 
iug  and silk-producing qnalities are of oourse evident by com- 
pariug the produce of silk from given quantities of leaves, as 
explained already. Look out for the varieties preferred by the 
worms themselvd, ne they show marked preference for oertain 
kinds, and this may show different results in different soils, 
lay of lands and climates. Take care, however, that the age 
of the leaf given is consistent with the age of the warn tr, . 
which it is given, or our conclueiona will be based on false I data. In  this, as throng out the whole proaess of sericulture, 
treat the worms ae though they have habits which nature has 
intended for them, and don't try to change the course of ~ a t u r e  
by trying to change these habits in any way. Find out their 
natural habits, and try and facilitate their work of making silk 
for you, by giving them as little other and useku; work to do 
as possible, hence the desirability of giving them the best leaf 
ebtainalle. 



Mark the time of year eaoh variety of B l u l h y  comes into 
leaf, and always have a small proportion of early ones to begin 
on, and thus enable yon to commence reariug as soon as dm-  
ger from h a t  to the leaves is passed, and so avoid oarrying 
the renting on into the hot weather. 

From a French Work I extract the followin4 ;-"The Mul- 
berry grows in all soils, but its vegetation IS more or lesa 
vigorous, and its leaf is more or less ~ m d ,  in each. I t  only 
refuses to grow in marshy lands, too ca careoua, too snperficial- 
and consequently too dry. I t  allows the use of arid, pebbly 
slopes (not of course situated on continnow rook). Its pro- 
duce there is not abundant but of excellent quality, I n  rich, 
fresh deep soils its loaf is too watery. 

"It  is multiplied by sowing seed, by budding, by layem, and 
by cuttings. 

&By the first means the most vigoroun plants are obtairied, 
the most durable, and those that resist drought the best. 

" Budding gives trees more productive in led and of a more 
rapid growth. 

L' Layere produce a more certain success than budding, but a 
snfficiently Iarge quantity cannot be obtained from the same 
8388. 

" h t l y ,  cuttings, less prompt and leas sure than seed-sowing 
or bndding seldom suoceed save with the varieties mullicaulis 
(Pbilipine) Hybrid and Lhou ; they are chiefly used to obtain 
' dwarf or rniddleaizedJ trees. 
" ' Dwarf trees nnd 'middle-sized' tree8 refer in French 

to systems of cultivating the Mulberry, s.g., they have 
' full-sized', ' middle-sized,' ' dwarfs,' and ' hedges,' represent- 
ing each a different system of planting and of cultivation. 

PLUCKING. 
On tJie metirod of plucking I tramlate tbfolloraing :- 

"Plucking commencee in the morning, after the dew h a ~  
disappeared, and it should be given np at night aa soou as the 
mist falls, and should not go on duriug rain. 

For trees of any size ladders should be used. The pluoker 
furnished with a bag or sack attached to his waist and kept 
open by a piece of oircnlu wood, or wooden-hoop of an qld 
cmk, mounts his ladder, seizes successively each shoot by l t ~  
base, and *slides his hand rapidly from below upwards, detaohes 
thus without trouble all the leaves which be then places 
in his sack. When this receptacle is filled, i t  is emptied into a 
clot11 placed in the shade or covered with another cloth. When 
this in turn is filled it is tied up by knotting the four corners 
and carried at once to the rearing~hed in order not to allow 
the leaf to wither." 

'J?he Japanem do not beliere in thb, u w i g  h d  for the trees. See tranrktion 
later on. 

2 



P B ~ N Q .  
On the manner of pprcning I tranalate the foZ2m'ng :- 

'' As soon as the crop is over, all the shook, which gave the 
leaves that have been plucked off, are pruned just nbove the 
last two buds nearest the base; this is the Summer-pruning. 

"The tree brought up or reared with 12 to 25 branohes 
nlwaye retains its primitive r b l e t  shape. In  the following 
spring (in India this should pro ably be about the end of Decem- 
ber) all the oor looking t w i p  are suppressed, and those too 
near each ot ! er thinned out ;  all the dry twig8 are taken 
off, and the leaves that have come on the shoots, two and two, 
which have grown since the Summer-pmning." 

This, of course, is purely a Utilitarian process. 

I translate the following account of the Japanese treatment 
of Mulberry treea from a "Report on Sericultural Studiee' 
made by an Italian Miasion in the interior of Japan, dated 
Yokohama, let July 1869, and quoted b that great authority 
on the Diseases of Rilk-worms. M. E. Pasteur, F.R.S., and 
member of the Institute of France, from the h u e  Universelle 
de SeTiculture ; September 1869 :- 

"The M i  alba, or White Mulberr , does not exist in 
Japan, ?here they only know the Mul -te rry tree bearing* 
black fru~t ,  with a leaf eometimea round sometimee indented. 

"It is found everywhere, the length of the lanes, on the 
banks of canals and in masses clumped in the middle of culti- 
vated fields. I t  seldom ows higher than 9 ft. 9 in. ; the 
Japanese cultivate i t  or f inarily in thickets, and they cut off 
the b k c h e e  a t  the level of the ground, covering then the 
roots and manuring them, either with human manure or with 
the sweeping8 of the rearing-eheds dried first in the sun. The 
same manner is used for treea allowed to 
size,' and in that case they spread i t  on the and round the 
trunks of the trees. 

Y O w  to ' 
"The reproduction of the trees ie not obtained in Japan from 

seed but by suckers. I n  spring they cut down to ground level, 
a plant about 8 years old a t  least, from the lower trnnk, and 
roots recovered with earth spring up the new shoots. These 
again, in the following autumn, are cut a t  the trnnk alid 
serve to form new plants which are manured with human 
night ~oii." 

Srom the work of a Swies gentleman whom I knew years 
ago when in Japrm, when he was engaged in business there in 
the purchase of silk, I tranelate the following, which may be 
taken for what i t  is worth, aa coming from a so-to-speak amateur 
source :-'' The cultivation of the Mulberry (in Japan) is rare 

- - 
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in the neighboarhood of the ma, whether it be that the Japanese 
think such situation nnfavorable to the tree, or perhaps owing 
to the conditions of the soil. 

" A soil somewhat sandy, mixed mith earth and slightly damp, 
is regarded as very appropriate to this culture, such as the 
bnnks of streams, and places where water runs easily. The 
Mulberry in Japan thrives beat in the 'dwarf' state ; the 
head of the trunk hardly rises a foot above the level of the 
ground, and the branches reach abont three or four feet only 
in height. I t  is said that b this s stem the leavee become 
more tender and more snita g le to t l e health of the wormn. 
Barely they allow a tree to arrive at ite full growth, however 
it may often be wen abont five feet high. They atrefully 
remove surplue branches which might make the foliage too 
dense ; and they carefully prevent any settlement of birds or 
insects in the trees. When the trees have reached forty yeare 
of age they are tom np and re laced by young ones. 

"The propagation of the Mu I' berry trees is carried on m the 
t h e e  following ways : By Seed sowing they carefully wash 
the fruit, mix them mith wood ashen, and plant the mixture; 
by plants in utilizing to this end the young branches and 
proceeding as in Europe. These two ways are but seldom 
employed; the most extensively adopted is the propngation 
by layers (Marcottes). This is done towards theqend of June, 
by bringing down the branohee of a dwarf tree, and partly 
covering them with earth to make them take root. Ten months 
afterwards the plants thus obtained are transplanted into a 
site, manured and prepared fix their recaption, where they 
remain temporarily for one year, and from whence they paee 
to their final deetination. A year after this transplanting they 
commence to nee the leaves for feeding silk-worms. 

The manuring of the trees taken plaoe several timee through- 

O U ~ i ~ ~ ~ ~ ~  is nowhere employed u, fir is we mold find out, 
though i t  is spoken of in aertain old Japanese books. To 
feed the worms they cut the branches so ae to leave a eharp 
clean end, the leaven only being plucked off at  the house. 

The Japanese believe that it mjnrea the tree to pluck the 
leaves direct from the tree on aocount of the w o m b  i t  
causee to the stem. 

"A11 rearers do not own their own leavee. Many of them buy 
their leaves a t  the special market for this bnsineas. The sellera 
bring their leaves to the village in the morning. and offer them 
down the principal street, in the shade of the houses. Pricee 
vary coneiderably accordi to the quality m d  &ate of the 
trees; sometimes 4 bow, 12, 16, and even more 
per horee load of 200 ie equivalent to about 



12 TEE MULBERRY TBBE AS A UODRCE OF 

9 annas; the catty to 14 Englishc-pound weight.). Plnnta- 
tions of Mulberry trees, properly waking,  are only found 
near Yonbawa and OnBda; elsewhere they are nsually in 
groups, more or less extensive, along hill-sides and streams, so 
that they give an idea of being quite a eecond rate cultivation." 

French 8tatbtics relating to ~ u l l b m y  culliuation. 
The following few statistics may prove interesting to some 

as showing how important the dimensions of Mulberry cultiva- 
tion may become to a country suited to it by nature. 

In  tlie Cevennes near Vigan (Gard) France, some Mulberry 
t r e a  of " full-size " kind planted about 23 feet apart in quiu- 
cunx, produced the following yield of leaf each year :- 

a t  3 yearn old 3+ kilos ; at 13 years old 75;, kilos. 

,J *9 " + Y #  ,>I4 9, 775 9, 

J, 5 9, 17~9 ,  9,  9, 15 9,  844 ,, 
,, 6 ,, 25?5 9,  ' 3, 16 9,  8Q ,, 
9, JJ 32&,, ,,I7 ,> ,, 
,, 8 ,J 42; 3, ,, 18 ,J 94+ ,, 
,, 9 9, 4% ,, J, 19 9, 964 ,, 
, , I 0  9, 5% ,, ,, 20 . J, 983 ,, 
,, 11 ,J 64% 2, ,, 21 ,, 99 ,, 
J, 12 ' ,, 69 ,* 2, 22 ,, 100 ,, 

sa averaging 57; kilos per annnm each tree, or roughly taking 
1 L 'lo, to equal 1 seer 2 chittacka, say 65 seers per annum each 
tree ; taking from this 15  eeera for lose and waste, leavee 50 
eeera or a t  above distance apart 1024 mannda of leaf per 
a m .  One chittaak of eggs or "seed" should reqnire 10 good 
trees of 50 m s  each tree, or say two chittacks of "seed" 
would require an aore of such trees, lanted as above, 23 feet 
apart. Two chittacke of " seed" shoal t! produce 3& maunds of 
green cocoons worth Ra. 30 per maund, if good, or value 
of one acre's produce plauted as above, Re. 93-12-0. But this 
planting nt sucha wide distance is to allow of cultivation of other 
crops between the trees, and out here where the land would 
probably be given up entirely to Mulberry cultivation, on the 
epota set apart for it, 12 feet by 12 feet, 13 feet by 13 feet, 
or at  outside 15 feet by 15 feet, would probably be the dis- 
tancee found amp1 sufficient, m large trees are undesirable 
owing to the diffic 13 ty of plucking. 

I f  then the acre be planted about 12 feet by 12 feet, one 
acre should produce about 12 maunds of green cocoone, value 
Be. 30 per maund, if good, or say total value of one 
acre's produce would be Ra. 360 per acre! What other 
cultivation can offer such a return for only two monthe' work 
in the whole year? -off land unfit for almost any other crop ! 
Of course there are risk8 in thie as in every other pursuit 
depending upon circunstancoa over which man has no control. 
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I n  this climate, however,.irnd with such suitable conditions as 
there are to hand, the very home of the Mulberry (unlike 
Franoe to which it woe exotic) and with freshly imported 
healthy " seed," the risks of sericultnre, apart from the faults 
of carelessness and inattention, should be reduced to the 
minimum. 

The following figures illustrating the huge proportions the 
industry attained in France before ita collapee, show how 
valuable it is to a country, and what temphtions it must have 
offered ever to reach such fignres. Especially remarkable too 
when it is remembered that only n portion of France, not 
onshalf I believe, is stlitad to the industry from climatic 
causes, &c. 

In  France then, in 1852 there were 69,687 acres under 
Mnlberry trees. 

I n  1862, i.e., 10 yellrs later only, i t  wae marly double, ciz., 
12 1,542 acres ! 

I n  1852 they counted 17,763,906 isolated Mulberry trees, 
and over 7,264,000 yards of Mulberry hedges for silk-worm 
feeding, or say over 4,137 miles of Mulberry hedges. 

I n  1852 the amount of leaf used by rearers was about 
6,700,850 maunds, or say roughly 456,068,0001bs., or over 
203,600 tons, representing in value Brcs. 33,506,018, or say 
roughly a t  2 frcs. per rupee, Rs. 16,754,509 for baf alone--a 
sum which has gradually been decreasing year b year with 
the ruin that baa fallen upon sericultnre in France, %. m disease 
amongst the worms, the effects of the war and other causes. 

Thla fabuloue sum to be thrown direct into the hands of 
peasant pro rietors, and their labourers, is surely snongh to 
tempt any 6 overnment lucky enough to own suitable land and 
climate, to exert every possible effort to almost force attention 
to such a promising industry, the more especially ae it is now 
hardly a case of competing with France, since the industry is 
almost destroyed there. It is merely a case of replacing here 
and nuder much more favorable ans ices, when cheapness of 
labour and suitability of climate are ta E en into account. And 
this part of India, unlike Rengal, can, I firmly believe, produce 
silk of eqnat and possibly superior quality to the average best 
qualitiee produced in fiance, at a much less cost in every 
way. 

Ben al silk bein very inferior in reputation baa, of course, 
suf fer2  in tile L1 har f times" of late yean, but with the quality 
of cocoons obtainable in the north west of India, in the Sub- 
Himalayan country, at the cost they should be produced at, 
there should always be ample margin for the play of markets 
without fear of loss, once the trees are fairly into bearing, and 
planted with a view to economy in carriage of leaf-a most 
important item for consideration, ant1 one I cannot lay too 
much stress upon. 
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Plantations miutt be near the reariqpheds to ensure econo- 
mical wurking, and freshnese in the leaf supplied to the worms. 
To Europeans therefore desirous of taking up the experiment, I 
would offer the advice that they leave room for their rearing- 
sheds on their Mulberry plantations, and ask them to hear in 
miud that many small rearing-sheds are better than o w  large 
one, as large masses of worms, when collected in one place, bave 
been found to ran greater risk from disease than smaller col- 
lections. 

Leave the sites for the houses running North and South, and 
the door end to be at the North, so that the sun's rays can 
never enter by the door and m r c h  the worm. The front of 
the house should face the East. 

Long before the trees are ready, however, I hope to be able 
to offer Part I1 of this little pamphlet to those whom it may 
intereet, and which will treat, on the best arrangements, for 
rearing-sheds and on the feeding of the worms. 

Before saying, au rev&, I mould mention tliat I Lave taken 
no notice of the Ben a1 system as from climate, &c., I trust 
rearera here will f e  able to employ a very different cluu of 
worm, and follow Japanese or Enropean systems rather than 
that of Bengal, if they do not have to strike out a line for 
themselves, as this mill be the earliest crop in the world of the 
clase of worm I hope they will succeed with. 

I n  concluding Part I of this pamphlet I would point out ae 
an encouragement to Europeans thinking, yet hesitating, about 
attempting Mulberry planting with a view to sericulture in 
proper time, that Meesrs. Lister and Co., who have taken this 
matter up with such energy, good will and hope for the future, 
are ready to supply the want that has hitherto &as aserious 
oheck on the advance of this industry in the North West of 
India (I inolude the Punjah and Kangra Valley) &., that of a 
local market. 

There need be no fear of there ever being a case of produc- 
tion exceeding the demand of the said market, as Meesrs. 
Lister & Co. have their agents in every silk-growinc;t;$ 
in the world to ami t  in callectinn sufficient for t 
requirements, and enterprim here wilynever, practically speaking, 
be able to ~roduce colledivelv more than Measra. Lister and 
Co. can Gke with pleasure,;nd at rates that mill pay the rear- 
ers handsomely, always provided, they in return make a bnei- 
new of producing good coooons, and do not mn counter to their 
own intereet by roduoing none but inferior ones. I n  thin 
Meesre. Lister 1 Co. only e s p c t  what the pu rohwn  of teas 
now look for, &., the beat possible general average, and in 
return can offer cash in full value on t i e  spd. 



Being an Extract from a Report on tha Tons C h i  Forests. 
BY A. SMYTEIE~, Assistant Conservator. 

Fellinp of Chir had been made along the Tons in 1874-75, 
and advantage mas taken of this circumstance to examine 
the stumps that were left, and to count the annual rings. 
Many stumps had been burnt, and others had decayed, but 
it was found possible to count the rinas on 153 stumps, 
aituated partly on Karoli Flat, partly on aGoining hill sides. On 
64 stumps the rings were counted along two radii, a short and n 
long one, and the mean result was taken ; on the remaining 89 
it was fonnd racticable to count the rings along one radius 
only, the one c osen bein as far as possible a mean one. The 

5 % countin was carried out y a Patrol of the Deoban Forests, 
named aman Bingh. This man was employed for three months 
on similar work in 1878, near Deoban, and in both cases his 
results mere constantly tested by me, and were found to be most 
satiafnctory. I have no hesitation, therefore, in adopting his 
figures as substantially correct. It would have bsen qnite im- 
possible for either Mr. Murray or myself to undertake this 
counting within the allotted time, as it required 28 days to 
complete. I 

With these remarks I now proceed to andyse the results, of 
which full details are given in Appendix B. 

The radii along which the rings were counted were 27:5, 5-5, 
8-25, 11, 13, 15, and 18 inches in length respectively. The first 
four radii correspond to girtbs of 1 foot 6 inches, 3 feet, 4 feet 6 
inches, and 6 feet, allowin something for the bark (see letter in I Indian Forester, Vol. IV, o. 11, p. 192). The other three are 
convenient lengths without corresponding to any particular girth 
classes. At the same time the thicknessof the bark of each stump 
waa measured, and i t  was found that the mean was rather less 
than oneinch, but in many cases the thickness had been diminished 
by fire and other accidents. If we allow one inch as the average 
tbicknees, then the real girths, outside the bark, corresponding to 
the above radii, would have been 1 foot 114 inches, 3 feet 4.8 
i~~ches, 4 feet 103 inches, and 6 feet 3+ inches. That is allowing 
the same thickness of bark for a pole of the 14 foot class, as for 
a tree of the 6-foot girth class, which is not fair ; while one is 
too great, the other is too small, ae the bark of a living tree 6 
feet in girth would be about 14 inches thick instead of 1 inch. 

It will be observed from the figures here given that 
many of these stumps belonged to trees which were either 
suppressed or had suffered such injury that their growth was 
severely checked. Nos. 12 to 19 are an instance of this, and it 
becomes a question for consideration in working out a mean 
result its to what we are to exclude as suppressed trees. 
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The above mentioned will furnish us with good data to 
go upon ; they all stopped short in their r w t h  a t  compara- 
tively small dimensious, or in other wo s, they ehew small 
girths at advanced ages ; they vary in age from 139 to 199 
years, and in diameter from 93 to 274 inches. Comparina them 
with other trees, it is obvious that they mere suppressed Before 
they attained a girth of 6 feet, and for the purposes of the pre- 
sent analysis, me shall take as a suppressed tree, any tree which 
required 130 years or more to reach a girth of 6 feet. On look- 
ing over the list, it will be found that all trees which come into 
this category required a great number of years to attain small 
dimensions, and that the average number of rings per inch is 
aa a rule over 12. 

I t  ie a matter for consideration whether it would have been 
better to have taken some other age as the limit, 190 years, for 
example, Nos. 46,85,139,145, 146 and 149 shew on an aver- 
age over 1% rin per inch and attained a girth of 6 feet be- 
tween 190 a n f  180 years of age. There are, howevec many 
tress which shew over l a  rings per inch, taking an average for 
the whole life of the tree, which nevertheless attained a girth of 
6 feet within 120 years, including several which reached this 
girth within even 100 years. Thus we cannot include amon 
euppressed trees d l  which shew an average of l a  rings an 5 
more per inch of radius. Nos. 1, 8, 1 I, 24,30, 35, not to men- 
tion others, amply prove this. The number of stumps examined 
is too few to admit of a general rule being laid down on the 
subject, and i t  must be left for further experience to decide this 
question. For the present, however, we have adopted the limit 
of 130 years, aa it seems to apply pretty generally, and we have 

, worked out the mean results, both including and exoluding s u p  
pressed trees ae defined above in each of the three following 
cam :- 

(1). Taking all the trees together. 
(2). Taking the 39 trees on Karoli Flat. 
(3). Taking the 114 trees on the hill side. 

(I).-Including stippreased Ireea. 153 slumps. 

Length of ruliw ... 1 2 1 6'6, 1 8 = 1 11. ( 1J. / 15. 
No. of ringr .. ... lW(1) 128(2) 162(9) 

- - 
(1) average of 149. (2) overage of 114 (3) average of 76. 

(1 .)-.Excluding suppressed trees. 113 stumps. - 
Iangth of radiur 
No. of r ing~ ... 

(1) avenge 01 113. (8) orerage of 101. (3) avenge of 7L 



EXAMINATION OF TEE ANNUAL RINGS OF CHIR. 17 

(a).-KAROLI FLAT. Including mppressed trees. 39 stumps. 

I I 

(1) average of 37. (9) average of 26. (8) avar8ge d 10. 

b n g t h " ' i u  ,. I ": I "5 
No. of ring8 ... ... 90 

(21.-KA R OLI FLAT. Ezcluding suppressed trses. 24 stumps. 

Iangtli nf radium 

2" 2 1 g6 1 113. 1 lli. 
Nu. of ring8 ... 114 (1) 161 (2) 

826 
62 

(3) .-HILL SIDES. including suppreeded trces. 11 4 stumps. 

11- / 13 I 16. 
106 (1) 123 (2) 164 (3) 

I 

h g t h  of radius ... 8-76 886 11' 13. lli. 
No. of r i g  . ... 19 67 103 (1) 127 (2) l51 (8) 
- 

(3).-HILL SIDES. Excluding mppresscd trees. 89 stumps. 

I t  mas not necessary to give the fignres for Karoli Flat and 
the hill sides separately, but they are interesting, as they tend to 

rove that the growth of Chir is slower on the hill sides than on 
revel ground dnriog the first half of its lifa Tile important 
point, however, was to find at what age Chir reaches a girth of 
6 feet, and this, of course, depends on what age we take as the 
limit of suppressed treee. Including nU trees, we have 104 years 
as the age at which the tree attains 6 feet in girth, and exclud- 
ing suppressed trees, we find this girth at  the age of 86 years. 
Carrying the analysis further, we find that 2 treesattained a 
girth of 6 feet between the ages of 40 and 50 years, 7 trees be- 
tween 50 and 60, 17 trees between 60 and 70, 18 trees between 
PO and 80, 22 trees between 80 and 90, 16 trees between 90 
and 100, while the remaining 71 trees, or very nearly half the 
total number,required 100 years or more to reach this girth. It 
will be interesting to compare these figures with those obtained 
in the csse of Abies Webbiana. We find that of 97 Morindn 
trees examined in the Deoban Forests, a girth of 6 feet was 
attained by 8 trees between 40 and 50 years, by 9 trees between 
50 and 60, by 17 trees between 60 and 70, by 13 trees between 
70 and 80, by 17 trees between 80 and 90, by 11 trees between , 

8 

h g t h  d d i w  ... 
No. of rinp ... ... 2% 

18 
6 6 1 8 2 1  
36 58 

1I. 1 I II- 
88(1) 118(2) 161(3) 



90 a d  100, and by 82 t m  at the- of 100 g m  or more. 
These results, aa far ae they go, prove that tlie growth of CLir 
ie somewhat ebwer than the growth af Morinda. 

Out of tile 153 chir stumps examiped, 58 belon,oed to trew 
which a t ta in4  an age of 200 yeam rnd over, the lonaeet lived 
being No. 50 wit11 258 years, aud a me- rate uf growth of 13 
ringe per inch of rndiua. 

Ezaminution of the annua2 rings of Pinus longifolio in the 
Tons Chir Forcsta. Junua+g and Febtuary 1879. 

99 Stump emmined on Kardi Flat. 
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Slumps on hilC side d l i n  Mf a mile of tiu Tons-(Contd.) 

Woods in the 

SPE~IMENS of 21 different kinds of Indian woods from the 
Dehra Din  Division, chief among which were boxwood, Too11 
and Thanella (Gardenla turgida) have lately been seut home for 
experiment from the N. W. Provinces, and the following are 
the remarlcs made on them by the timber merchants, Messm. 
Churchill and Sim :- 

"BOXWOOD.-The specimen ha8 been faced in the manner 
usual in preparing wood for engraving, and my opinion is, 
that this particular example proved to be equal to Boxwood 
from Turke , in fact superior to much that is obtained froul 
thence, a n i  has the advantage of paleness of colow; which is 
a feature of much value. 
"A log of East India Boxwood, of about 12 feet long, 

wae sent me in a sound state, and had cost £7, but on being 
divided into three piecse, had rapidly developed several rents, 
and had become valueless. 

" Turkey Boxwood is not free from such defects, but in the 
best specimens only one rent forms. 

" I  presume you are aware that engraving is effected on 
horizontal mctions of the tree. For this purpose, sections are 
sawn slightly over one inch thick, which are theu placed in 
racks, and kept in a re ulated temperature for some years. 

A wood block, suc f aa you see in tlle illustrated papers, 
is built up of selected pieces, about 3 inches by 2 inches, which 
are separately worked upon, and afterwards combined into 
one by special forms of bolts and nuts. These blocks, I may 
observe, are not ordinarily used in printing, the ultimate 
printing surface being obtained by means of the electrotype. 
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" Most hnrd woods are denser on ode side than the other, nnd 
in the special exalnple of Boxwood, the ei~l,ject of this letter, 
a portion about Y by 2 inches would only be used for the best 
work, and the remainder applied to blocks of lesser value. 

"The manufacturer of wood blocks is said to pay three 
times more than the ordinary current value for the wood he 
selects. There is at  this time much complaint, both b 
mnnubctorers rod engravers, of the scarcity of flne mtarinf  
This is in part attributed to wood growing in certain Busian 
foresta being withheld horn sale. 

*' I think it probable that the rendering of the loge may be 
in some degree lessened by attention to the period of cmtting. 
Upon the indifference in colonies to the time of felling some 
excellent observations have been made by Mr. More, Mtector 
of the Botanic Gardens at  Bydney, which may almost Le 
summed up in his own words : " I t  wollld appear that the 
beet time to out down trees, in order to secure the most 
er~durisg timber, is either immediately after the fall of the 
leaf of thdsd that are deciduow, or rhortly a f h  the sad ha8 
ripened into maturity in h e  ihai are of an eurrgreeta 
character." 

"No. 18 ( GardnR'a turgida) appean to be of p o d  close- 
grained qualjty, and the s cimen show* no indication of 8" splitting. We think i t  won1 be found saleable es a substitate 
for cheap Boxwood, and should like to see a larger s 
of t l~is  wood, in order to hare ita value tested, and t rimen erefore 
recommend tllab a lo of about 12 inctiee square and about f 10 feet long be dent or this purpoge. 
a Tbe most promising spe~imen ie No. 11 (Cedreld Toanal, 

of which we have a good opinrm, and consider that It would 
prore baleable aa a substituta for Mahogany ; and if m t  
in wen-squared (hewn and nob sawn) l op ,  15 inches and 
upwards square and I2 feet and upwards in length, i t  would 
probably command fnnn 2s. 6d to 3s. per foot cube; but a 
trial shipment of 10 to 12 logs as large, long, soaud and 
straipbt rs possible wmld be advisable before sending larger 

The other woods sent were reported m t  to be of 6 character 
fit for the Cabinet trade, chiefly on account of their bardnees 
and ldck of any special merit. We are rather surprised, however, 
that Sain, Sandan, Moh\oa, Sissu, Klair and BhL wem not 
noticed, as we should have thought some of them might lmve 
been rather betbr reported on. 
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%w#* 

Fcom the Timber Trades Journal. 
(Continued frorsr Yd. P., p. 467). 

B&iq Woods.-Beeinone wood8 and bamboos are the 
woods moat commonly need in Japanese strrtctnres. Pines 
(P. Mmmniorur, ctcnaifirn, purvafia, Koraiensis), fin (A&s 
firma, teuga, o+iana, Peitchii, pdita, Itmen&), retinoaporas 
(R. obtwa, p"jwa), Cr~ptorneria Japomieo, La+ tcp60lepis 
maja dolabrato, &c., abound on light soils. On heavier soils 
oaka, cl~estnuts, aud other doliage trees are plentiful. Dr. 
Savatier haa enumerated eighteen decidnoue and evergreen 
species of oak found iu Japaa, beaides four whicb he regards 
as mere v d t i e a  lrnd f ive  others aa yet indeterminate. Bat the 
di&alties of transit, and the need of light atrectnres in a 
country where earth nakes are so common ae in Japan, have 
aased  heavier no% to be reatrictd to ~pecifio objects, and 
p m f m e  to be given to reainoue woods, even for en& m- 
eligible purposes ss br idp  building and railway sleepem And 
of all resinous woods, h~uoki, the wood of &tinotpora dtusa 
enjoys the higbesb repute. The tree, which grows with amazing 
mphiity and rigour, is l~eld sacred in the Shinto ,religion. I u  
rnoab of the tetnples, and in the palace of the Mikado, binoki 
has been rrsed. dmmt exclusively both for the strucbnre and the 
fnmiture. I t  ia generally employed unvarnished. I t  gives a 
beautifall white even grain under the lane, and is said to 1 wislutuaddamp perhtly. I t  is wft anong to take the im- 
pression of the finpet nail. Sawara, the 4 of Rstinospaa 
piaifera, is mod for like u r p s ,  but in less esteemed. P The coetliest roofs are otmed of framea of hinoki, overlaid with 
thin s t r i p  of the same d, each strip being ei ht inches long, 
2 inches bmrd and tnrtenth's imlles thick, an% very camfully 
planed, laid side by  aide with their long sidee at rigbt angles to 
che eavee. They ate treeuatM to, the laths beneatl~, each conme 
overlgpping the one next below it some eix iscljes or more. & 
very high pitch is needed, m d  much material and Iabonr are 
requisite, but the arrangement lende itself ta the production of 
the moet fsnoihl and oamplex cawea. With a safflcient pitch 
these roofi are y e r k t l  water-tight, and some are said to be 
over a hundred yenre dd: The residences of the bigh &cinls 
md many Buddhist templee are laid with flnt tilea set in cement 
on a aurface formed of yane-ita o r  small laths, one-tenth inch in 
thickness, laid dose t ther. Tim best of these yane-ita are T made of retinospora ; t e worst of split green bamboo. Poorer 
dwellings are d e d  with split b a m h  laid ridge and furrow, 
like tiles, or with wooden shingles Fnstened to the rafters wit11 
bamboo hreem*, or wibh burk, thatch, or paper. Gutters are 
farmed with split bamboos. 
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Woods for Paper-making.-The coarsest papers are manti- 
factured from the bark of Edgeworthia papynyera, called Mil- 
soumata (or threepronged fork), owing to the shoots appearing 
symmetrically in tripleta I t  forms a shrub growing about 
fire feet liigh, and is cut down level with the ground year after 
year until it gives a sn5ciently bushy head for stripping. 
Good paper is J s o  made from Kozou, i.e., the bark of the 
paper-mulberry (Broussoncida papyrafera), which is cultivated 
for paper-making all over Japan. The plantations are said to 
average about a ton of bark to the English acre annually, which 
is, however, believed to be a very exaggerated estimate. The 
fineness nnd tonghueas of this paper allow it to be used for a 
variety of purposes unknown in Europe, suoh as substitutes 
for window glass, in which ornamental effects may be produced 
by using papers of different degrees of transparency, bandages 
for wounds, pocket handkerchiefs, twine and thread of all sizes, 
&c., &c. By passing the move-mould a second time through 
the pulp so as to croes tlie grain, a stouter paper is  obt~ined, 
need for covering umbrellas, trunks, &c. The magnificent 
leatirar paper, with or without embossed patterns, the manu- 
facture of which is still a profound seoret, is made from Kozou. 
A sort of tiesue paper of great strength nnd marvellons finenerrs 
and softnees of texture, weighing only half a pound'avoirdupois 
er 100 sheebjr of 19 inches by 14 inches, is made from the 

b r k  of a shrub called gampi, which appears to be L3chnis 
g r a n d i e a ,  and has afine-grained mucilaginous bark. Another 
paper of extraordinary strength, which figured in the last Paris 
Exhibition, is manufactured from some unknown matericrl. For 
common papers, rice-straw, young shoota of bamboos and 
other substances are mixed with the pulp. Japanese papers are 
not generally sized, but when done it is with a mucilage obtain- 
ed from the bark of a shrub called ouri (Marlea japonica ?). 
Sized papers are coming into more common use, being better 
adapted than others to printing in European type. I n  the 
mountains, shavings of retinospora are used aa a substitute for 
paper. 

Lacquers and Varnishes.-These are all made with a resinous 
bnee extract& from ourouchi (Rhw vernicifera) , which is not 
to be confounded with the so-called Japanese varnish of Europe. 
There are eight kinds of lacquers, some colourless, others co- 
loured, each made by separate makers and by processes which 
yetremain secret. The resisting powers of these lacquers 
appear to increme with age, in confirmation of which it is stated 
that when the mail steamer conveying exhibits for the Vienna 
Exhibition of 1873 was wrecked off Cape Ideon, the cargo 
laid for fifteen months in ten fathoms of water, and when re- 
covered by divers the antique articles in black lacquer were 
found uninjured, while those of recent manufacture were com- 
pletely ruined. 
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Dyes and Tan Stn$6.-Yellow dyes are obtninedfrom the 
h r k s  of hadjinoki, dzonrni (a variety of Pyrus), koutimcl~i 
( Oardmia $&a), kianda (Emdia glauca) , and inookmadr. 
According to r native writer the bark d' Evodia gkuuca is the 
true kiwada, ne giving the finest colonr, though the name, s i p  
nifying literally " vellow skin," is applied to others. Yellow 
dyes are also exiracted from the flowers of S?phor*cr japoniea 
and Gnpindrcs moukarrodji. Red dyes are obtalned from mf- 
flower, several native species of madder, and red dye-woods 
irnported from Chiaa. A fine claret is produced by digesting 
alder bark in an infusion of t t ~ e  fruit of the mJme or plum 
apricot. Blue is extracted from Polygonurn tinctorium ; browns 
and greys are produced with myrtle and mulberry bnrks, the 
fruit of RAur rsmialata, the bark of Retinos ra obtusa, kc. r Blacks are produced with the help of sulp late of iron, with 
the barks of various onks, the bark and fruit of two species of 
alder, the fruit of Biospyros Kaki, of the Japanese chestnut, 
variw galis, notably t h e  found on Qtterm serrata m d  the 
pounded nuts of Jwglans madhurica. Some of these sulsLmces 
are used in tanning, more especially the barks of Qurrcus dentata 
and Myrim wbra, wllicll are in great demand among Japanese 
fishermen Eor ttrooing tlleir neb. The fruit of the chiboukaki 
(a variety oC kaki) ponrided in water containio~ lampblack, 
givee a Mack wlieh a t  a distance reeembles oikpaiut, and is 
used m colonring fences and house frouts. I t  reqniree renewing 
every two or three yeare. 

Watw Conduits are generally made of bamboo, split or other- 
wiee. Where a larger service is requisite, conduita of sqanre 
section and formed of Borne resinous wood are used. Those 
aapplying the city of Tokio are said to have been laid over s 
aentury. They are n d  watertight, and allow of a considerable 
w u f e  of water. 

Porter's Po1ee.-For heavy loads the stiffest poles, as kachi 
(evergreen oak), kaya Torrsya nrreiy') ; for medium loads, 
oegni (Gyptomaria Ja+ca), moukou, s species of elm and 
hinoki or retiwspora; for light burhens, yeneou So,vAwo 
Japoniou) and bamboo are used. The usual load is 48 Ibs. a t  
a run, and L O O  lbs, a t  a walk ; distance four leagues, includiug 
return empty. At piecework, loads up to 14 cwt. are thus 
tarried. 

Szurdcise.-Oils for cooking are extraoted from the fruit of 
&mya nuci/era, Juglans mandskutica, and two kinds of camel- 
lia ; oils for iliurnination from Ekoeoc~~ verrucosa, the camphor 
t e e  and the seeds of the tea shrub ; oils for the toilette from ivy 
berriee, and the fruit of Tmus cuspiddo. Birdlime is manu- 
factured on an immense scale, and of great strength, from the 
bark of Ika inkgra. The yidd is 2 lbs. of birdlime to 20 Ibs. 
of bark. Amonget other purposes it is employed in mtohing 
waterfowl, for which purpose it k spread on hmboo raft.. It 

4 
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is also used in medicine, externally and internally. The trunka 
of oaks are largely utilized in growing edible mushrooms. The 
trees are felled and split in the woods, and left to decay, when 
they serve as beds for the growth of mushrooms of various 
kinds, which are afterwards dried for use or export. From six 
to nine per cent. of the weight of the timber felled is, i t  is said, 
thus returned in the shape of mushrooms, which, in view of tlie 
difficulties of transport, is found to  be a more profitable ar- 
rangement than attempting to tarn the timber to accouut in other 
ways. The export of dried mushrooms from Japan to Chinese 
ports during the year 1876 was valued at £50,000 sterling. 

TEE following brief notes apply to the experience hither- 
to gained in raising young plank of Deodar from seed 
m the foresb of Jaunsar-Bawar, North-West Himalaya. 

The object of the operations carried out in Jaunsar is to 
incresse the quantity of Deodar in forests chiefly consisting 
of Fir and Oak, but principally to re-stock bare grassy slopes. 
Two d i f f m d  systems are employed; lst, sowing the seed 
directly on bare elopes ; end, raising young plants in a nursery 
and transplanting them. 

I.-Ur~sc.r SOWING.-This is effected by sowing the seed 
in prepared holes. or patches along the hill side. The patches 
are about one foot in diameter, and three or four feet apart, 
end follow contour lines as nearly se possible. I t  is not im- 
portant that they should be at very regular distances apart in 
the lines, and advantage ie taken of any shelter, such as small 
shrubs and rocks, near or under which the holes are dng ; but 
each line should be almost horizontal. The lines are 15, 20, 
85, or 30 feet apart, according to circumstancee, being closer 
togettier where the slopes to be restocked are very bare, ex- 
posed, aud far from trees, and further apart where there are 
already a few young plants, natural seedlings on the ground, 
or where seed shed natnrally from neighbouring trees may 
lead ns to expect seedlings in the course of a few years. The 
soil in each hole is thoroughly dug, sifted with the hand, and 
freed from grass and stones, and in November and December, 
as soon after the wed falls as possible, the holes are sown up, 12 
or 15 seeds being scattered over the patch, and lightly covered 
with soil. The seeds germinate in March and April, not long 
after the snow hse melted and the days begin to get warmer. 

Our preeent ex erience proves that seed sown before the 
winter will do muc g better than seed sown in the early spring ; 
germination is more plentiful, and the young plants are much 
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etronger nnd more capable of enduring the heat of the sum- 
mer and, similarly, 810 with southerly aspect. 

There is little to I? e said regarding the after-treatment of 
the young plants, firstly, because they require very little 
tending ; and, secondly, because our experience is too recent 
to enable us to lay down rules on the subject. In  a very hob 
summer it may be advisable to cover the patches with grass 
shades, or better still with small fir branches, and if the grass 
in the rainy season shows signs of choking the plank, it may 
be cut away round each patch ; but neitl~er the one operation 
nor the other is insisted upon, as i t  is not decided yet whether 
either is really necessary. Many seedlings dry up in the heat, 
and eorne patches will turn out blank ; but this would pro- 
bably happen in spite of all precautions. The aspect, the 
season, the soil, the seed-all are factors in the problem, whether 
the yonng planta live or not, and no fixed rule can a t  present 
be laid down. 

Many of the young seedlings in April and May are cut 
down by one or more s cies of grub, and some patches have 
been entirely destroyed. &e fact wae noticed last year (for 
the first time I believe), and this year we have captured eome 
of these grnbe, and endeavours will be made to rear them, and 
see what the insect turns out to be. 

The seeds of the Deodar should be full of tramsparent liquid 
resin, should show the first bundle of leaves iu the centre, 
yellowish green, and should run about 3,500 to a pomd Avoir- 
dupois. 
11.-NURSERY P~m~s.--Seed and nursery beds are pre- 

pared in a garden situated almost in the middle of the scene 
of operations. The seed beds are ordinary garden beds about 
four feet wide, and the seed is sown pretty thickly in lines 
12 inches apart, in November and December. The young lant 
in the following rains are bedded out into nursery bids. Wese 
beds are about four feet broad, and of various lengths, according 
to circumstances. Good soil is prepared, and heaped up about 
three inches deep on a hard bottom, which consists of limestone 
gravel well beaten down. The object of this is to prevent 
the formation of a long taproot, induce the growth of bushy 
roots, and thus render the work of transplanting easier, leae 
costly, and surer in results. The young plants are put out 
into these beds in lines 12 inches apart, at  intervale of 3 inch@ 
apart in the linee. 

They are covered with light grass shades or mats during 
the frosts of the early winter, but the mats are removed when 
snow falls. In the hot weather they are covered up again, 
and are occasionally watered. The seedlings remain two whole 
years or more in the beds, and are finally pat out into the 
forest in July, as soon as the rains have well set in. 
the age a t  which they should be put out, we have Regardink not muc 
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experience to ~ u i d e  us. Plants five yeam old (from sed) were 
put out in July 1879, and up to data are fop the most part 
doing well, bnt they had long tap roots, which were cut off in 
every instance at about 18 inohes to 2 feet from tlre crown of 
the root; the orucial time for these is only just beginning, and 
if they survive one hot uventher, the presumption is, that they 
are safe. In  my opinion, however, i t  would be bettet to put 
them out in the foreet yolinger, a t  two or tllree years dd ,  or four 
a t  the outside. The distanoes at which they should be planted 
out depends entirely on the objeot in view. 10' x 10' ha8 been 
generally adopted in open plsoes. 

The old plnnta mentioned above were dug out wit11 a8 much 
soil as would adhere to t l ~ e  roota, were wrapped round with 
grass, nnd carried in baskets to the ecene of operations. I am 
not prepared to say that these precnutione are necessary, and 
when we raise planta with slrort bushy roote, and pot t l ~ e ~ n  out 
young, i t  may possibly be found that no soil or grass is neces- * 
aary, and that they will be entirely freed from soil in the 
nursery, md then taken nway, nnd put out with aa little delay 
as poeeible. When dealing wit11 large areas, n cl~eap hrrd 
effective process must be adopted, nnd i t  ie to be hoped that 
the system of direct sowing will be successfnl, and that putting 
out nursery plants will only be its con~plernent. I t  is not 
feasible at present to give the relative coat of these two spa- 
terns, but it may safely be said that t l ~ e  first one-that of 
direct sowing-does not cost more tllnn Rs. 5, ( a h n t  10 sbil- 
lings) per acre ; my failures involving re-sowiag would, of 
conrse, increase this figure. The seoond is much more expen- 
sive, involving, as it does, protection of the nureery plauts for 
a t  least two years and a half. 

@tmontitdum on thc aorcsta o j  tk gurttnt 3 ~ a i g n c d  
giutrict. 

BY C. BAOSHAWE, Dtprctg Conservator of Forests. 

Division of forest area. 
1. For purposes of description the 

forests of the Kuram Dietrict ]nay be 
divided as follows :- 

(~).-The Hazir-Dnrnkht forests, extending from Ali Kl~ey 1 
to the Sirkai Kotnl, nnd lying on both right and 
left banks of tlie Htizir-Darakht river. 

(b).-The Hsriib foreets, to tlle north of the river of tllnt 
name, and between Mounta Matunga and Sika 
Rim. 

(c),-The Peiwar and Mangiiir forests, lying on the east 
and north-west slopes of t>l~e range running from 
Silcn Rim, on which Peiwar and hlongitk are well 
kuown pointa. 
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(&).-The Euram foreeta lying on the southern d o  ee of 
the main range letween Sika Rbm and arama 
peaks. 

2 
$3. The Rszbr-Darakht foreate are nearly pure deodar. A 

Hubr-Drmkht Foimt* few jnniper ( J .  excelsa) and epruce 
(A. Smithiana) are found in the valleys, 

and eome silver fir ( A .  WeMiana) high np on the ridges and 
in gorges with a northerly aepect, bat deodar forms 90 per cent, 
of the entire crop. 

The forest near tlre Sirkai Kohl  and for several miles down 
stream have been heavil worked for the supply of the Amir 
of Afgl~nistan's wor I' e at Kabul, whither the wood ww 
apparently conveyed on camels by forced labour. 

No export appears to have taken place from the BazBr- 
Darakht foresb to the plains of India, and the shallow rocky 
nature of the river seems to forbid floating even during the 
flood mason of March and April. These foreste have suffered 
little from the actions of the villagere. Above and below 
Rokia cultivation has driven the forest back from the level 
gronnd, the trees llave been lopped for fuel, and light fellinp 
of poles been made for household purposes. I n  the Hazhr- 

, Darakht forests, as in the Knram District forests generally, the 
absence of all under-growth either of sllrubo or grass is very 
marked; fires are consequently of rare oocarrenco, and are 
the cause of little damage to tlie trees : the poorness of the 
grazing, however, leads to the destruotion of much young 
growth of deodar by sheep and goats. 

Owing to grazinz, &c., the reproduction in open parts of 
these forests appears to be in an unsatisfactory state, but inform- 
ation on the poiut is scanty owing to many parts having been 
unexplored. 

3. The Harirlb forests consist of deodar, Gerard's pine 

HariPb Formta. (P. Gerardiana) and blue pine (P. emel- 
ea) with a few spruce and silver fir, juni- 

per forming a kind of scrubby busll. Deodar appears to form 
70 per cent. of t l ~ e  entire crop, and for some miles to the north- 
east of Matunga, and from that bill towards Ali Kheyl the 
forest is fairly compact and the cover complete, an exceptioq 
to the rule being some large grassy plateaux in the centre of 
tbe forest to the weat of Belut. 

Sl~onld the Euram river prove one fit for floating sawn timber, 
these forests may in the remote future yield timber for export 
to other districts, but their distance from that stream giving 
a mean land carriage of about ten miles must nlways prove a 
great drawback in their value. 

The villagers' demand for timber is pot large, re they use 
flat mud roofs, and only waut posts, rafters, doom, &c. 

I n  the vicinity of openings in the forest, where gram is 
found in small quantities, the trees suffer a little from fire, but, 
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as in other parte, grazing is the greatest enemy the trees have ; 
and in the Hariib the exclusion of grazing is the first preli- 
minary to workiug the foreata. 

The villagers have a lazy way of colleoting fuel, &., by 
lopping branches, and the outar fringe of forest looks very 
ragged in consequence. I t  is remarkable what a short dis- 
tance the villagers go for fuel, and the small qunntitp that 
satisfies them; this may, however, be accounted for by the 
fact of the upper portion of the Hariiib being abandoned 
during the winter, owing to the intense cold and a short food- 
supply, which, I understand, make the inhabitante migrate 
annually to more genial climee. I have been unable to find 
out much ahout the seed of Gerard's pine, a t  what period it 
seeds, or what the people do with the crop. I t  certainly is 
not in seed generally this year, and none of last year's seed 
is brought for sale, so I presume that was a non seed year 
too. I n  seed years it must be produced in large quantities, 
and might be made a source of forest revenue by direct col- 
lection or the impoeition of a tax. 

4. The Peiwar and Mangiar foreata form, in my opinion, 
P e i w  md Man* the most important of the three deodar 

FOVB~~. forests of the Kuram ; the block is large, 
compact, and separated from our own villages. The demands 
for grazing, &el and timber, are chiefly made by non-inhabi- 
tants, who, the Political Officer tells me, have probably no 
rights therein. As soon, therefore, ns these adjace~t  tribes 
are disarmed, nnd taught to respect English rule, the intro- 
duction of forest management by the Forest Department 
may, sliould financial considerations permit it, be feasible. 

The Peiwar and Mangiir forests may be described as lying 
on the eastern and western slopes of the Peiwar range, and 
extend from the Spingawai Pass (or Kotal) to the MangiL 
peak; beyond this peak is Mnngal territory, and the forests 
are nnex~lored. -. - - - - - - 

 long' the ridge me find nearly pure deodar until you 
approach the Mangidr peak, where you get into fir aud yellow 
oak (Q. semeearpafolia) ; and finally getting beyond the limits 
of forest you reach a bare hill top. 

On the eastern slope of the range, after passing througb 
some precipitous ground sparely covered with deodar, holm 
oak, blue pine, and juniper, you get on to easier slopes fairly 
covered with l~olm oak. High up on the hill side, and in 
unfrequented gorges, we find this tree gromiug well, and attain- 
ing a girth of 7 feet, and a height cf 40 to 50 feet; but lower 
down and near the road and villages i t  has been steadily pol- 
larded, and forms s scrub about 12 to 15 feet high. I have not 
succeeded in ascertaining the rate of growth of tlie holm oak j 
the annual rings are very indistinct, and I had no instrument 
for cutting microscopical sections. 
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.It will probably be h n d  that the only metliods of working 
this particular holm oak forest are, either by regular cuttings 
in coppice, or by pollarding; probably tlie latter, as it would 
be most difficult to close any large part of it for nny consider- 
able period, so ae to permit the coppice sl~oots to attain a height 
of say 7 feet, and so be safe from grazing. This part of the 
'Peiwar forest can only be made useful in meeting the Shalo- 
zan fuel demand, aud as it ia very probable the foresta to the 
north of Shalozari will suffice for this, the forest may be one 
of those left entirely for villagers. 
. The western slope of the Peiwar range has a fall of 1,300 
feet in ten milea, giving an average gradient of about 1 in 40 ; 
the ground is broken up by small gorges and rid es branching 
out from two main spurs running to Bain K 71 eyl and Ali 
Kheyl, tbe violent action of torrents of melted snow being 
very marked. Between Ali Kheyl and Mangihr are some 
extensive grassy plateaux generally bare of treea, and there ia 
a similar plateau close to the Spingawai Pass; the area of 
tlle latter, known as tbe " Sonamurg," cannot be lees than 
400 acres. 

Along the Peiwar range, and for at least 24 miles to the east, 
the forat  crop coneiste of deodar, spruce and silver fir, holm 
eak, blue pine, and juniper ; deodar, I thiuk, formc80 per cent. 
of the entire crop ; in many places it is 95 per cent., but the 
general average is reduced by some gor es being filled with 
silver fir. Further west and down to AE Kheyl, deodar, Ger- 
ard's pine, juniper and a few holm oak form the forest, deodar 
still standing at about 80 per cent. of the whole. 

Throughout these forests the bare brown gronnd, and the 
almost entire absence of nndergrowth, is a very marked feature, 
comparable to nothing I have men in Himalayan foreate. 
Cotoneaster willow, a viburnum, two roses, with some balsams 
and daphnes, are nearly all the shrubs and undergrowth found, 
and they have to be sought for. 

I bave been unable to make any exact examination of these 
deodar forests, save in the vicinity of the Peiwar Kotal; tbe 
results of my observations I append to this memorandum for 
reference. 

The areas I examined are, I think, fair examples, aa far as 
deodar goea, of about half the forest area between Peiwar 
Kotal, Mongiar and Ali Kheyl, and I think we may put the 
crop of deodar. from 2 feet girth and upwards at 50 trees per 
acre. Assuming tbe area at 16,000 acres, this would, deduct- 
ing 8,000 acres for other classes of forest blanks and precipices, 
give 8,000 acrea at 50 trees per acre, or 400,000 deodar trees. 
Of these about 17 per acre are first class trees, which gives a 
reserve of 136,000 trees, average height 100 feet, average 
girth 7 feet, probable yield in wrought timber 56 cubic feet 
per tree, The average age of a ak-foot tree is 237 years, eay 
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240 ; and i t '  takes a 4 feet 6 inches girth tree about 60 years 
to become of first class siza. We might apparently, therefore, 
expect t h e  forests to afford an annual yield of 2,200 trees, 
or, srp, 23,200 cubio feet of wrought timber equal to 85,200 
broad gauge sleepera. 

Theee figures are of course but gneeses. I believe, however, 
they convey a fairly accurate idea of the deodar reeourcea of 
the Peiwar-Mangiir deodar forest 

5. Tim Kuram forests form a belt done  the sonthern frree 

Kurrm Porert* 
of the Safed Koh, bgttneen Sika Ern 
and Karama peaks, varvinp in width 

from one to five miles, and in elevatibn fidm 7 io ii,m feet. 
The forest crop consists of holm oak rt from 7,000 to 7,500 

feet. Above this, we find i t  mixed with sprace and mlver fir 
and blue pine. At  nbout 8,000 feet the holm oak decreases, 
md its place is taken by the yellow oak, and this mixture is 
found to about 10,000 feet, where the crop is nearly pure silver 
6r and rhododendron. Deodar is only foand in the Spingnwai 
gorge to the extreme west, where a few mossgrown trees are 
scattered about in precipitous ground. 
Thm forat is naturally divided by ridges into six large 

blocks, dl of which can easily be worked for fuel by mule 
r y d s  UL* f orges, similar to one already mada up tbe Sllen 
To1 to t nort -east of the Bhalozrn aantonment. 

The lower parte of these forests ue a good deal worked by 
the villagers for fuel, m d  as usual they lop branches inatead 
of cutting up large wood. A little temporary cultivation Lad 
a t  times sprung up, bat  Shiwari  raids have apparently tended 
to stop i t  

There is a good deal more baleam and dapbne to be seen in 
tlrese g o r p  than on the Peintrr range, but the absenoe of 
undergrowth is hi1 V B ~  marked. 

The villagers appear to &raze t h e  gorges lightly, and I 
understand they also allow migratory tribes to graze bere in 
the lwt seaeon, when the valleyr are nuhealthy. On the lower 
slopes of the hills there is a little paan, wlliah ie burnt annu- 
ally ; the fire, however, does not appear to spread into the 
form t. 
6. In the oourse of deecribig the different forests I have 

~ a r e r t q u - t r  ol alluded to the villagers' foreat require- 
the rilhgon. ments. Thay may be noted as- 

(a).-Bulliea and small timber for building, each village 
uaing fhe mniferoue wood neareat to band, and 
not being prejudiced iu favour of deodar. 

(&).-Fuel, which they take in the form of bmnctes. 
(c).-haves for fodder and ground for grazing. 
As a rule, they have done wonderfully little damage to the 

forest in supplying their wanta, and the fact hus been noticed 
by many besides myself. 
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To provide for the wants of the actual inhabitants would 
in any other part of Indh  be an easy task, and leave large 
areas of forests unburdened by rights. Here a settlement 1s 
complicated by the lawless nature of the people, and b the 
fact that nn unknown number of outsiders have grazwf, and 
cut in these foresb without let or hindrance. 

In the opinion of the Political Officer at  Kuram i t  will be 
most unadvisable for years to interfere in the exercise of 
forest rights beyond putting down the most objectionable 
practices through the headmen ( Maliks) of villages, and clearly 
making the villagers understand that the forests are not theire. 
I t  therefore is needless, I think, for me to dwell on the 
definition of forest righta and snbsequent assignment of foreet 
reserves. 

We now come to the local requirements of Government from 
1-1 v h e n t r  of these forests. So little has been decided 

Government. ns to the method to be adopted for holdin 
the Kuram that these wanb are very indefinite. I am le f 
to believe, however, that for some yearn they will not 
exC88d- 

(a).-12,000 cubic feet of wrought deodar timber per 
annum. 

(b).-120,000 maunds. of fuel per annnm. 
These supplies are required partly at  the Peiwar Eotal or its 
equivalent, at Ali Kheyl, a t  Shalozan or its equivalent, and 
a t  Kuram. Fortunately in one way, unfortunately in anotber, 
the demand can be easily met. 

The extensive felling8 made for military purposes near 
the Peimar Kotnl along the ridge towards Mangihr, and dry 
wood within a two-mile radius of the Peiwar Kotal, will, 
I am sure, yield at  least a lakh of cubic feet of wrought 
timber; in fact, measurements made to act as a guide give 14 
lakhs as the quantity. We may safely say that the demand 
for timber is provided for about eight years, or for four 
years, should it be donbled. 

With regard to the fuel demand, the six gorges in the 
forests to the north of Shalozan ( which I have called the 
Kuram foreet) are simply filled with dry trees, the apparent 
accumulation of ages ; they are so blocked up that in some 
cases the villagers use the ridges as lines of communication. 
In addition to the wood in the gorges, which was carried 
thither by the snow, there is etanding or fallen dry wood 
in the forest. At a very low estimate, I am sure dry fuel 
will yield nine lakbs of maunds, or say, seven years' 
supply. The fuel demand figure is not, I believe, liable to 
Increase. 

The last point to be considered with reward to local demands 
is bow the Government timber and Fuel demand is to be 



met .eight yeare hence. This qumtion canmt be answered 
until i t  has been decided bow the forest rights of villagere 
are to be met, and what areas can be preserved from 
grazing. 

As far as the deodar timber goes, ite equivalent, aome a50 
trees per annum, might be judicioady felled for a century 
without much damage ; but I do not think this idea applies 
to the fuel demand, and most of tbe "Kuram Forest" 
most be ckmed befob fellinga equal to tbe demand oan be 
made. 

7. It now remaine for me to consider the question of 
exportiag deodar from the Kuram to 

Export of 
other dirtrictr timber to other districts. I have previously noted 

that the Hazar-Darakbt river ie not 
fit for floating timber, nor i e  the Haridb (or  Kariab aa i t  
ie aleo called). Of the Kuram river I cannot speak from 
personal knowledge ssve from Thul to Kuram. T h s  part ot' 
the river is good for floating rcantlings i s  the flood season ; 
and below Thul (in Waziri territory) the river muat be good 
to where it reaches Banuu and thence onwards to the Indua 
The unknown water is from Kuram to Ali Kheyl, An obstruc- 
tion is reported between Chapri and Harkai, but as the 
natives have certainly floated axed wantlings from Ali Kheyl to 
Bannn, there is little doubt that the river oan be used for 
floating, and the question of down-aountry aammunication 
ae iir so water is concerned, may be taken as favourably 
settled. 

The next point for aonsideration is the unsettled state of 
the country; this mill apparently for some time preclude 
any extensive working in the forest, or on the river, as lac e 

arties with aeorta are not to be tbougbt of. 80 Z foreet wor can poasibly pay aa long as workmen go in peril 
of their liveg for Ilkbar would under theae oiroumstsnwa be 
expensive and difficult bo import, 

The last and most important question is what cloeed foreeta 
we are to hare, for until a given area has h e n  c l o d  a t  least 
one year, until fairly oorreet valuation snrveys Lave besn 
made of thb closed area, and a plan of operation drawn up 
and approved, i t  will be destroying the farest to fell heavily, 
i t  will impoverish it to fell lightly, and the latter plan will, 
for obvious reasons, be financially a failure. 

Granted security for life, closed forests, md ample authority 
for the Forest Department, I do not believe that timber from 
the most eaeily worked forest (Peiwar and Maogiir) can be 
exported at  a profit. The long leads to the river, the diffi- 
culties in providing mechanical aids, the enormous rate of 
wages aud the absence of competition preclude for a long 
time the idea of cheap labor, so that for many years it ie pro- 
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bable 10 feet deodar sleepers cm~ld not be placed on the Indus 
at Kullbyai arh for less than Rs. 5 each. 

8. The f ast point requiring attention in this memorandum 
is the present work of the Forest Depart- * ment in this valley. Immediate heavy Karml V.1ley. 
felling by departmental agency being 

inexpedient, the following ia the only work left :- 
(~).-The prevention of further destruction of the forestc 

save for strictly military reaeons ; 
(b).-Aa Boon ae the Political Officero have decided to 

close my large forest area, and permit such 
area to be freely traversed, the examination in 
detail of the area with the view of ascertaining 
ita value and the possibility of working i t  at  a 
profit ; 

(~1.-If, ao may probnhly be the case, it be on1 possible 
for eome time to carry out (a), t H e Forest 
Officer might oupervise.the small timber worke 
for the supply of barrack timber. 

The work sketched out requires no large or costly forest 
establi3hment; a junior Forest Officer, with one Rnnwer, one 
Forester and six Guards could easil carry it on. 1 would 
utrongly advise Lia being placed un&r the orders of the Chief 
Engineer Officer, with directions to refer through him 

of Foreeta. 
professional questions for the ordem of the Inspector- enernl 

9. Reference has been made about the ossibility of pro- 

Baw-millr at Peiwu. fitably ereating saw-mi f+9 in the Peiwar 
Kotal forests. There is one stream with 

sufficient water for a small mill, but it would not pay owiug 
to the cost of shifting logs to it. The only saw-mill that 
would pay is, I think, one or more circular saw benchee worked 
by a portable exqine J these would cut up planks, shingles, 
&., for barracks, and could be moved to the loge. 

10. In closing this report, I would again invite attention 
h l c i  or gMl ia the to the marked absence of ass and un- 

~ m m  &&. dergrowth both within an f= outside the 
forest. From x forest point of view, this complicates the work- 
ing of the forests by rendering the hill side more liable to wash 
from melting snow. From a militar point of view it is very 
serions M oomplioating the supply o E' forage. 

(Signed) C. Baasaaw~, 
Depy. Conservator of Foredl8 on epecial duty. 

No~n.-1 would beg to record the great obligatimn I am under to Surgeon.+ 
Mujor Aitchiaon and Flemin for ioformation afforded me regutding forests 
I as, unable to uisi peraouaJ!y, and through which they hnd botaniaed. 

(Sd.) C. B. 
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Description of sample areas under fm& exahined at and 
near Peiwar Kdal. 

I. 
Area two acres ; forms part of the cemetery ravine below, 

&tta and ~oality. and to the east of the " Block-house" 
picquet. Elevation abont 8,600 feet. 

~a-t ioq g d n t  The gtound is undulating; average 
and ~ p e c t .  gradient 159 

There is no cnt water-course a t  the bottom of the ravine, but 
in some places there are hollows formed by the percolation of 
the snow water. The ravine is sheltered, and snow probably 
lies late. The aspect is uouth-east. 

Roak and ~ i l .  Rock lime-stone, soil clay-loam, with a 
deep layer of vegetable mould. 

In the sample area the crop is pure deodar, in other parts of 

8tock. 
the ravine a few holm oak are found, forming 
about 1-50th of the entire crop. There is 

very little undergrowth; a poisono~~s grass growing in tufta, and a 
few balsam and viburnum being all we find. I n  the vicinity 
reproduction of deodar is good in patches that have for some 
time been e x p o d  to the light ; the seedlings vary in age from 
two to abont thirty years, and have mostly suffered from 
grazing during th present year. Fire has apparently never 
passed through the forest, but many trees have had patches 
of bark removed by the villagers. 

gn-tia or dsodu The enumeration and girth measure- 
tlaer ments made gave the following results :- 

TOTAL OPO? 
DIODAI. 

w 

6 l 4  24 61 16 1 2 1  

Btumpa end trees 
memured about 
three feat from 

I ground. 
[ltumpa dl new one@. 

There are few deodar below 2 feet girth in or near the area . 
measured. An estimate of the height of the deodar here may 
be formed from the following meaenrements :- 

1. Girth 10 feet 9 inches; height 115 feet. 
2. ,n 10 9 s  3 ,, $ 9  113 ss 
3. ,, 9 ,, 6 ,, ,, 106 ,, 
6 ,, 10 9, 6 9, ,, 127 ss 

6. ss 12 8s 2 ss 103 .s 
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Trying to ascertain the rate of growth of deodar in these 

B.te of growth. 
foreats was very difficult, owing to the 
large number of rings per inch, and I 

had to adopt the plan of getting the tops of stumps cut off, 
and a selected plane or doping line smoothed with a plane 
before I could, with any accuracy, count the annual rings : 
even then I wae oftan in doubt, and the following must only be 
taken as approximately correct :- 

The 'rths were taken over the bark, the average thickness 
of d J w  bark in the Peiwar forest being about -66 of an inch. 
The girth are approximate only, as in some cases the stumps 

or broken. Twenty yeare have been allowed for 
the grow chipe of a deodar to three feet from the ground, and 
that number has been added to the number of rings actually 
counted in the first four inches of radius. I arrived at this 
figure after counting the rings Tn a good mrny saplings, when 
I found unsuppressed and undamaged specimens took from 20 
to 25 years to attain a height of 3 to 4 feet. 

The revion3 observations may be sum- 
8--7. marl .$ ae follows :- 
The deodar crop on a south-east elope was found to be- 
(a).-60 trees of all classes per acre. 
@).-Average height of 1st claaa trees 113 feet. 
(o).-Assuming the average growth per inch to be 25.46 

annnal rings, the average age of a 6-feet tree appears to 
be 290 years. 

The latter figure is founded on so few data that I only 
regard it as a guess, and as one that makes the average growth 
slower than i t  really ia Slow growth in this ravine may be 
accounted for by the snow lying late and dryness at  other 
seasons owing to the aspect. 



The fellinge in this a d  other p l am aeat t)le Kotal were 

Benerd made last winter for military reasons, and 
no further remark on the subject ie necee- 

wry here m in other parta of this memo. 

Area two acree, which are near the Kotal, and to tlm south 

A m  and lodty.  of the Kotal and AIi &eyl road. Eleva- 
tion about 8,500 feet. 

Unbroken slopes with no rock a pear- --* mdZt ing on iarface. Gradient 40'. &eet and upnot. 
east to north-eaat. 

BooL.ndroil. 
Liiertsne is fonnd in the vicinity. 

Soil deep clay, with much vegetable mould. 
In the sample area pare deodar, saving the presence of two 

stoat 
or three holm oak and r 'anipet ; in  the 
vicinity there are about L e e  apmm fir 

to be reen in ~ll, many acres of forest. There may be said to 
be no nndergrowtb, a few unhealthy viburnum and b a h m  
being all we find ; p . i s  entirely absent. Thew ie no re m- P duction to be seen ; t h e  le probably due in park to the nn avo- 

ti in part of the main road of the country being so 
close rable at  .ar and, which animals wcmld graze along, and thus pre- 
vent the germination of  reed. The fureat has not mffered from 
fire, but some trees have been barked by villagers. 

The valaation surrey gave the following reaulte :- 

The following heights were taken :- 

1. Qkth 12 feet 8 inches; height 73 feet 
2- y, 6 9, 2 ss 

3. I, 9 ,, 1 " 
4. 11 7 ss 0 *# 11 86 
6. Y, 8 I, 7 8 ,  ,, lo :; J 
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The growth of M a r  in thie aepect may be judged by the 
following :-- 

, i3 -a 
" 8 ,  

Although the variations in the observed growth are consi- 
derable, the number of annual rings in the first four inches of 
radil~s varying between 44 and 11 1, I think the figures are fair] 
reliable, and believe it mill be found that a first clam tree 6 feet 
in girth takes about231 years (probably more than leas) to grow. 

I t  will be noted that in this sample area there were 84 deodars 
2 feet girth and upwards per acre; the amrage height however 
Was only 80 f w t  

111. 
Area two acres, situated on the right elope of the '' Gordon 

Asea md locality. 
HighlandersJ' gorge to the left of the 
Kotal and Ali Kheyl road. 

Unbroken dopea ; average gradient 25*, 
COn"tiOnj *nt withoccasional bits of levelground. Eleva- 

and ~ p e c t .  
tion about 8,700 feet. Bapect north-west. 

Bock and miL 
Metamorphic rock with tram of iron. 

Soil deep, sandy, with muoh vegetable 
mould on surface. 

I n  the sample area pure deodar ; in the vicinity a few sprnce 
and silver fir with some youug blue pine 

Stock. are found, 
Near tile sample area ia a clearing of about three chains 

square; t h s  is nearly covered with saplings of nbout 4 feet 

1 
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high ; the growth consists of silver fir (9-loth), deodar (1-20th), 
spruce with a few blue pine (1-20th) ; beyond this clearing 
and in more shade are a few apparently older deodar and some 
sickly blue pine saplings. This clearing is surrounded on three 
sides by deodar, but nearly open on the ravine side (north- 
west) ; it has two or three d - b e a r i n g  deodar in the middle, 
and at the bottom of the ravine, about 50 yards away, are 
three solitary silver fire. I t  is quite poesible this displacement 
of deodar by silver fir is due to the seed of that tree falling 
soon after the clearing was made, and before any deodar seed 
fell. On the other hand, I have in many places noted a decided 
tendency on the part of the silver fir to oncroach on deodar 
growing on northerly aspects. 

There was little or no undergrowth in this area. 
Enummatwn of Deodar. 

0- DSODAI. D m ~ u  8-. TOTAL Cror. 

m 

11 

The height of the deodar here may be judged from the 
following measurements made :- 

1. Girth 6 feet 9 inches; height 76 feet7 
2- ,, 8 9, 6 ,, 
3. ,, 7 ,, 0 ,, : iy :: ]Avorage height 77 feet. 
4. ,, 6 ,, 6 ,, 9s 79 ,, 
6. 9, 7 8, 8 ,, ,, 84 3, 

The following number of stumps were examined to determine 
rate of growth ; all the stumps were not in the sample area :- 

C 

8 66 
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I n  this part of the forest with a north-west aspect, we find 
49 trees of all cl~~saes per acre, average height 77 feet; age of 
a six-fwt tree about 864 years. 

IV. 

A m  and loolrlity. Area, two acres to right of Ali Kheyl 
and Kotal road, and beyond the Eugi- 
neers' wotkehops. 

The hill side is a good deal cut np by small water-conrsea, 

Con6g~lrtion, gradient 
and has occasiot~al bits of level ground 

. with some abrupt rocky slopes ; gradient 
2 7 O  ; elevation 8,660 feet; aspect southerly. 

Limestone ; soil poor, yellow clay with very little vegetable 

BwL an# mil. mould. The hill side hae suffered from 
the wash of the snow water; some water 

springs are found near this sample area. 
Deodar with a few holm oak and juniper. Undergrowth 

very little, consisting of vibnrnum, wild 
8 i d .  flax and thistles. Reproduction entirely 

a b n t .  A few trees about here have been injured by firee lit 
a t  their bases, and by barking. 

Enurnmation Burnay. 

I 9- -DAB. I D . o r . 8 r v a .  I TOTILOIOI. 

BIXAXU. 

The following heights were noted : - 
1. Girth 11 feet 6 incher ; height 86 feet 
8. ,, 9 ,, 8 ,, 89 ,,... 
8. ,, Q ,, 10 ,, 

9s 70 

1 ,, 79 ,, '... )Average height 79 feet. 
4 ,, 8 ., 11 ,, 
6. ,, 11 ,, 1 1, ,, 98 ;: .-::I 

Banmu. 

Nor. on 1 
inch, 75, Wi 

14.52 
rrdtus. 
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I t  mill be seen from the precedh that the crop is only 39 
trees per acre, and the average height f ut 79 feet. On tbe other 
hand, the growth is the most rapid yet found in these forests, a., 
firstclaee tree taking on1 166 years to grow. The rapidity of 
growth may be attribu Jto the trees growing on a sheltered 
southern slope in the vicinity of water. 

About two and a half acres, lying about the hospital towards 

h a  and l d t y .  
the Spingawai Pass. 

The ground ie steep and rocky near the main ri e, with huge 
maases of limestone protru ing through 

Con6gnntioq gndient 
.adupect. 

Z 
the soil. The side spur, on which the 
sample area is, is rounded and even; the 

area measured rune into the ravine or dip between i t  and t l ~ e  
next side spur.' Gradient 23' to 25'. Elevation about 8,750 
feet. Aspect eoutherl y. 

Limestone; soil clay ; vegetable mould 
Bock uul wiL plentiful, save on ridge. 
Deodar and holm oak, with a little under rowth of wild rose8 . 

and viburnum. All i e  deodar have been 
S- , felled and most of the oak. A large part 

of the hill side wse burnt last surntner when covered with leaven 
and branchea, &c. ; in the unburnt portion a good many deodar 
seedlings are visiblo ; these are apparently two ears' old ; a 
few oak seedlinge and coppice ~hoota are also fouu i  

This gives 58 deodar per acre, 128 deodar and oak per acre. 



. The following form gig- the measurements of earne of the 
M a r  a13 fomd lying on ground after 

MaammnmC girth their top and branohee had been cut for of trea. 
fuel :- 

This sample area was selected ae one largely stocked 
with oaks, and as affording a good opportunity of nieasur- 
ing a number of trees. I t  was fomd, however, that the 
trees had been so much damaged in the collection of 
fuel that the rneaeuremellte of only one-fourth were worth 
recordins. 
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I t  will be noted that while the aepect of this plot is eoutherly, 
the growth is much slower than in the godown plot (No. 4). 
This may be accounted for by the dry nature of the spur, rock 
being near the surface, kc., bnt also tends to show that growth 
near the godown is abnormally quick. The age of a first class 
tree (6 feet girth) appears to be 246 years in the I~ospital plot, 
or slower in growth than an average tree in tbeae forests. 

DEAR S ~ ~ , - - w h e n  yon and I were at school together yon 
were already a boss at botany, and 1 know you have continued 
the study. I h ~ v e  never been able to get hold of a renlly 
tough nut for you till now, but here's one. Unfortunately 1 
have dot found the tree-worse luck-but I have heard of it. 
I n  the vulgar tongue of them parts i t  ie oalled LL Parish." It 
ie very rare indeed. I htrve only heard of one person who has 
found it. Here goes for the real true Iiistory as told to me. 
About the time the Dekhan came under British rule there 
lived, in a deserted village called Naeratpur, an old " Goeavi," 
who kept two or three goate. A young Mussulman used to herd 
these goata. The Gosavi soon learnt that the goata had found 
the Parish, in the search for wliich he had grown old. By 
questionino the herd the wicked old man found the tree, and 
immediady aet to work, and cut i t  down and carried it Lome. 
He made a huge cauldron and set to work to boil down the tree 
(fbr catechu I presume), and then tried to throw in the herd 
boy, but the biter was bit, and the herd boy t11l.e~ him in in- 
stead. When the fire was out the poor hard boy found his friend, 
the Glosavi, a eolid block of gold. l i e  broke off o m  of the 
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GosaviJs fingera to see if it was gold all through, when, wonder- 
ful to relate, the finger immediately grew again. Then the 
truth dawned on him. He had found the "Parish." He 
was now master of untold wealth, and immediately bought 
Nasratpnr, and swore a mighty oath that no one should ever 
profit by the rain which fell on hie land. He set to work, and 
wherever (on his boundary) the land sloped outwards, he built 
a mighty wall so aa to keep his own rain to himself. But this 
sort of thing could not last, and the English became envious of 
his " Gosavi," and sent a form to rob him of " it.'' But the man 
was depraved a t  heart, and sooner than surrender his treasure, 
he cast i t  into the village well. The English put on 16 pairs of 
bullocks and worked the well night and day for 16 months, 
but could not reduce the water a finger's breadth for wae 
not the " Parish" in it, and so gave i t  up. Hence you see that 
the Parish is economically a most valuable tree. As I said 
before I cannot send you specimens, because I have not yet 
met the tree, but when I do, I'll- take furlough. 

OaalT. 
P.S.-The above story must be true, because I've cnmped 

at Nasratpur and seen the walls and the well. I thougllt of 
trying a dive, but the water was too cold. 

DEAR Sx~,-There was a p a n d  flourish of trumpets at one 
time over the Cl~anga Manga Reserve and its working plat]. 
From what I saw at  the Reserve, and heard of its working 
plan, I was led to think that the working plan was a complete 
fiilnre, ita calculations being proved wrong at every turn by 
the stern logic of facts. I t  would be most interesting to me, 
and othere I know, to see a sketch comparing the hopes and 
expectations of the working plan wit11 actual results. Is 
there no trained officer in that neighbourhood who will satisfy 
the curiosity of 

A FORESTBE FROY AFAR ? JJ 

P.S.-I had intended to go and have a look for myself last 
November, but a stern Government refused my privilege 
leave. 

[Note.-We must remind our correspondents that we cannot 
publish letters or communicatione signed with a n m  de plume, 
when not  accompanied by a card, or other iutimation of the 
author's identity.-ED.] 



&sptdcha regarding thr &#trim Stafl ol the aor(st 
Bepartmnt in Jndia 

From the 8ew&wy of State fm India to Eu Ezc~tbny the 
Right Honourabk the Governor General of lrrdia i~ 
Council, dated London, 18th March 1880. 

MY LORD,-1. I have considered in Conncil Yonr Ex- 
cellency'~ letter No. 29, of the 19th December laat, submitting, 
for my sanction, orders passed by Your Excellency regarding 
tlie redistribution of the euperior staff of the Forest Depar t  
ment in the provinces directly under the administration of 
yonr Government, and the metliod and extent to which it 
rhould be annually recruited. 

2. The preeent proposals will have the effect of localizing 
the Forest Department to a greater extent thau has hitherto 
been the c@. 1 have in a reaent despatch expressed an 
opinion in favour of decentralization of forest adn~inietration, 
and so far as thie is concerned, yonr present proceedings have 
my approval. 

3. In order to carry out thie arrangement, however, yon 
have found it necessary to recommend the retention on the 
st& of the Forest Department, for two years, of the f o u ~  
officers set free from Mysore. I n  tlie present state of forest 
administration in India, it wonld scarcely seem advisable to 
reduce the existing establishment ; much remains to be done 
in the provinces under your Government, aa elsewbere, in the 
reservation and demarcation of forests, and these are worke 
of such imperial interest that, until they are completed, i t  
will scarcely be possible to entertain any queetion for reduc- 
tion in this department of the State. I n  your proposed 
distribution of the existing staff you ap ar to have carefully 
considered the requirements of the sever f provinces concerned, 
although yon have been unable at  present to meet demands 
for additional officers made by the Qovernmenta of Bengal, 
Assam, and Burma. These are claims, however, which will 
have to be taken into consideration before long, and mill no 
doubt be duly entertaiued when any further changes in the 
distribution of officers may become practicable. 1$ two 
years' time the whole question will again come under review, 
and I trust that you mill then be able to placa the provincial 
lists of establishments on a permanent footing. 
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& With regard to the system of filling vacancies in the 
superior branches of the department, you are of opinion that, 
for many years to come, it must be chiefly recruited by the 
appointment of officere who have receired their professional 
training in the State forests of Europe, and you express a 
desire that six recruits may be annually selected in this 
country. The necessary steps will be taken for giving effect 
to your wishes in this respect. I must, however, point out 
that, judging from the experience of past years, the nomina- 
tion of six candidates annually for training at Nancy will 
not necessarily secure tbat number for appointment a t  tbe 
expiration of their course of education, aa from one cause 
or another a certain number of those nominated fail to 
aomplete the course and to receive appointments. 

I n  filling up any vacancies that may occur in excess of the 
numbera sent out from this country the greatest a r e  must 
be taken in the selection s f  candidates, as it is very ~ d e s i r -  
able that pereons with inferior qualifications should be 
s pointad to equal rank with the highly trained forestere from 
l!ancy,. This diPculty may probably best be met, and the 
namencal strength of the establishment maintained, by 
inoreseing the staff of native Sub-Assistant Conservators from 
time to time, unfilled vacancies occur in the higher grades, 
and by employing the beet qualified amonget them as acting 
Assistant Conservatore so far as that may be found practicable. 
By this means the scope for the employment of natives in 
the Forest Department would be enlarged, and the necessity 
of appinting insufficiently qualified penons to the higher 
branc es of the service obviated. 

6. The appointment of natives as Sub-Assistant Conser- 
vators is a measure which has on more than one former 
occaeion received the approval of Her Majesty's Qovernment ; 
and I am of opinion that, aa far ae possible, this claee should 
be.filled by the appointment of natives. The arrangements 
now reported for training candidates for this branch of the 
aervice seem enfficient, and have my approval. 

CR ANBBOOK. 

from Ub Qowrnrnent of India, in the Home. Rsamue, and Agricultural 
Ikportmsnt. Forerb, to Her Majwty's secretary of S t a b  for India. 
YOBT WILLIU. t& lQlh Dacwnbev 1878. 

MY Lorn.-ln cur den toh No. 885 (Financial), dated the 29th July 
,878, r e  volioilad Your %rdnhipss motion to the establishment of 
a forert school, intended chiefl to train candidates for the executive 
branoh of the fore& r W ,  a n b m  partioularlr rolioited eanction to 
the appointment of two additional offioers of the class of Depn 
Conservator rl .ired in order to or im that inntitotion. In deepatct. 
No. M, dated% 24th October lartlsr lardehipls usent ru mmmu- 
nicated to the eatabliehment of the fowrt nohool, but .the two sdditiod 
appointwentr were not wctioned. 
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2. In  our despatch No. I, dated the 28th Jann 1879, we 
represented to Your Iardship the iosufficienuy of the s t a y  unction4 
for the Qovernment forests in British Burma, and requested sanction 
to an increase of two dasistant Conservators and ta the filling of 
an appointment of De uty Coneervator,'lnd M e ,  then held in abeyance. 
Your l a b h i  13 repry No. 14, dated the 17th April 1878. unetioned 
the filling up ofthe appoidment of Deputy Comervator, but deolmed 
to ennotion the other two appointments. 

3. Again in our letter No. 64 (Financial), of the 28th February 
1879. we submitted proposals for an increase to the nu erior staff of 
the Fomt  Department in the Csntnl Provinces, ad reported that 
we had meanwhile transferred two Assistant Conservators to thore 
Provinces, who, on the reduetian of the forest establishment in Yysorg 
bad becrome eupernumerarien. 

In reply to this a pIication Yonr Lordshi sanctioned in despatch 
No. 215 (Financial). &tad the 29th May lart, %e addition of one Depu:y 
Cunaervator of the the 8td grade, and, as regards the two supernumerary 
Assistsnt Conservators, expressed :your opinion that they should 
remain on the supernumerary list. On thie, aa well an on previoua 
occasions, Yonr Lordship ur ed the neoessity of employing qualified 
native ageng in order to sup$ement defioienc~es in the superior r~tafT. 

4. For several yearn peat the Punjab Government hse urged the 
inmffioiency of the staff sanctioned under Your Lordship's orders at 
the re-organisation of the superior forest st& in 1876. From the late 
anneal reports of forert administration in the Punjab Your Lordshi 
will have noticed that the demarcation and settlement of the reservex 
foreate in that Province has not made good propss ,  and thie is mainly 
aecribod by the YMjab Government to the ~nsnfflciency of the forest 
staff allottad b that Province. We would specially invite Your Lord. 
ship's sttention to the report for 1878.79, and to the orders of Hie 
Honor the Lieutenant-Governor thereon, copy of which, together with 
our orders, we wbmit for Your Lordskp's information with this 
despatch. 

6. It hae also been represented to us that the staff sanctioned for 
the Oudh forests in 1876 is insdcient, m d  aimilsr representations have 
been made to us from Bengal and Assam. 

6. These circumstances have compelled na to make a re-ditribntion 
among the different Provinces of the suprior staff sanctioned in 1876, 
and to increase the number of Sub-Amletant Conservatorr. At the 
same time we have carried out the 'intention which we expressed in 

our orders of the 13th October 1876,* v i . ,  to . Oidu Bssulnso,, mo localize that staff to a greater extent than was 
SO. d.ted tbe 13th . ~ o b b e ;  possible at that time. The orders embodying 
la76 fon.rded "Itb da- these changes will be found in our circular No. ~kiz $--&Tz 18 F, dated the 27th October lu t ,  copy of 
~ o t o b s r  which is appended to the present despatch. 

7. Your Lordship will observe that the total 
number of De uty and Besistant Conservators remains unchanged ; but 
the total incluies four o 5 e n  of thaw clasas who became suprnu- 
merary on the reduction of the staff in Mysore. two of whom were 
transferred to the Central Provinces, as already explained, while two 
were employed in other Provinoee. These four supernumerary appoint- 
ments we have been compelled to retain ae a temporary measure, and 
we have axed the time of their retention at two years, after whioh period 
the present distribution must be re-considered. 

8. In  thie manner, and by means of a re-arrangement, the details of 
which wil l  be seen from our orders quoted, we have been enabled 
temporarily to add three De u and Assistant Conservators to the 
Punjab, and two to the Nor&-8  entern Provinces and Oudh, while the 
addition of one Deputy Conservator to the staff of the Ceatml Frctimel 
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is made as a permanent arrangement under Your Lordshi 's eanction 
To each of the six local ib. established b us we have aylotted fonr P Sub-Ar~sistant Conservatore, all or nearly al of which appointments wil l  
in future be U e d  by the appointment of natives. 

9. The number of Conservators sanctioned in 1869, and which 
remained unchanged a t  the resr&ation of 1876, was seven. One 
of them (the Conservator of Mysore and Cwrg), being no longer required 
b the Chief Commissioner, has been omitted from the return. Captain 
Jansomeren, the incumbent, is s u p m u m e m y ,  but is on leave a t  praent. 
On the other hand, one additional Conservator h u  been sanctioned for 
British Burma, and a second for the School Foreate in the North- 
Western Provinces, so that the total number of Conservators is now 
eight ; and as the appointment of one De uty Conservator is held in 
abeyance for the Conservator of the ~c!ool Forest., the number of 
Deputy Comervatore is 30, as before, inclndin the new ap intment 
sanctioned by Your Lordshi for the cent.$ hovinoes. E o m  the 
1, of April next we have iecided to raise the chief Forest OBicen 
in Aasam and Berar to the rank of Conservatore, without increasing 
their a , the appointment. of two Deputy Conservators of the 1st grade 
being f e h i n  abeyance in their placee. 

10. Your Lordship will observe that an essential part of thie a rm* 
ment is the allotment to each Province of a suflicient number of Sub-As- 
eietant Conservators to ffl1 tempora vacancies among Assistant Comer- 
nto.s in those canes in which a suxcient number of professionaUy train. 
ed officera from home is not available to fill such vacancies. 

11. A portion of these Sub-Assistant Conservators will always be pro- 
bationers under instrnction at  the Forest School and while thus on pro- 
bation and under instruction they will receive a lower rate of pa These 
probationem will in future, u a role, be natives, and will &her % select 
ed from among promising Forest Ranger?, or they m w t  be otherwise 
specially qualified. But no probationer wdl be eligible for promotion to 
the rank of Sub-Assistant Conservator, unless he has serveda certain time 
as a Forest Ranger in the exeoutive branch of the service. In this man- 
ner the wish repeatedly expressed by Yonr Lordship will be carried out, 
to employ native agency on a more extended scale than has been done 
hitherto. 

The arrangement made to give effect to this art of our programme will 
be found detailed in Circular No. 40 I?, dUsd %e 23rd October 1879, copy 
of which is a pended to the present despatch. 

12. w e  & this o portunity to transmit to  Your Lordship a copy of 
the report which our %I ctorOeneral of F o r a t .   ha^ nubnutted to the 
Government of the ~or t%wes te rn  Provinces and Oudh on the h p e c -  
tion of the School Forests made by him last year. The general principles 
by which the rofessional t r h g  of probationers and apprentices in 
these forest. B& be conducted having now been laid down, it  will be 
left to the Government of the North-Western Provinces, in oommunica- 
tion with the other Local Qovernmente, and under the advice, when news- 
emy,  of our Inspector-General of Foreeta, to carry out our views regard- 
ing the professional training of native probabonern and apprentices a t  
the Forest Sohwl. 

13. It now remains to erplain how far the existin aystem of recruit- 
ing the superior branches of the Forest Department \ the appointment 
of officers who have reoeived their rofessional trnming in the State 
Pormt. of Europe d l  be affected by &e arran ements n o r  reported. We 
entertaic no doubt regarding the general exwfleace of this s stem, and 
the good resdts  derived from it, and in this res ct r e  adiere to the 
views recorded in our despatch NO. 6, drted the 28r~Febm1-y 1877. FOE 
many years tocome the superior staff of the Department must ohiefly be 
recruited by the a pointment of officers who have rsoeived their profes- 
a i o d  training uu&r tht  iy8tom, rmd t ~ ,  in our opinion, relates o q u ~ j  

7 



to the Presidenoies of Madras .ad Bornboy WI to to several Pmvinoea of 

the ""P Pnesidepey. 
14 he tdol aumber of spp0inbaent.u of Conuervstora, Deputy a d  

Assistant Conservators eeoctioned Eor the t h e e  Pc-ier staads as 
fdowa i- 

India ... ... 9 30 64 95 
Madras ... ... 1 6 10 16 
Bombay ... ... 3 6 14 , 23 - - - - ... TOTAL 13 41 70 182 - - - - 

16. During the nine yeare from 1870-71 to 1878.79 the carnalties in 
tho st& under the Government of I d a  haw, qppg'Ltdd 35, the average 
atreagth during that time bavin(l been 81. Thus the caaultia have dnr- 
iag thir period amounted to 4.5 per mk Bat the Grrt yeua of a new 
department, in which nearly all officsra are yonmg man, cannot be expeah 
ed to give reliable data; m d  we d c i  te that hereafter, when retire- 
nanD on pmim d have m l m n o d .  har~ h m  deaths and retire- 
meats may be heavier. In o m  denpatoh of Febl~arg 1877. we stated it ss 
aar epinian that the permvent wcauciea would be fmn  6 to 6 per cent. 
annually, and rs yet we have seen no reawn to moditj t hu  estimate. For 
the Madrae and b m b a  Pres ide68  no dataam amiable, but rssuming 
6 per mat aa a pbad rate, th. number of recnita required annm1ly 
to provide for permanent vaunciea in a staff of 13% offieen would 
be 6.6. 

16. At  the rrnr time we mart bear h mind thet fhe work is nteadil 
and y expanding, and tbat we h v e  frequent o a ~ s  for forest oil 
wre to be emploged n new fielda of work. Lately we found onreelves 
obliged to malre an officer d b l e  at short nobee for the examination 
and w d i n  of the foreeta in the Kuram Dirtriot. The Ohief Commig- . 
ai-r of t%e Andamma is & to e q b y  p r o h u i o d y  trained 
forest officer to take charge of the foreet o erahone at that sethaent. 
One or two o ~ E ~ ~ T E  wil l  shady be required for ~ r w  in British Burma, 
and the Oovemmentr of B e n d ,  the Punjab and the Central Prorinm 
are urgent in their ap l i c a h  for ulditiond men. Por the Forest 
School we have as y& J y  been able (o provide profeasiody-train- 
ed &om, md the urgent demand Eor a forest officar from the Govern- 
ment of the Mauritius has, to on? rept ,  hitherto remained unfulfilled, 
because we have not a snitrble o k r  to upsre for the duty. 
17, The pressing demands of the ProPlnces of the  Bengal Presidency 

and the snull wmber of remits  during the k t  four y e w  have can- 
pelled ns since 1876, ta appoint a considerable number of men seleoted in 
th is  country ; and though they aere aelected with great oare, and educa- 
tional testa aad other speoial qditicatioae are rigorously insisted upon, 
the men relected in thin OOUI whether nativea or Europeans. cannot 
be erpectsd to be u useful as%e men selected at the India OEma, r h o  
receive a regular profemionel educstion before they ue seat out to this 
country. 
18. Under them oireumatmoee we are of o iaion that, froda and after 

the year 1881 it wil l  be well toiwleet six o a n d i L s  annually on the -e 
understanding aa that contained in paragre+ 23 of our despatch No. 6, 
datod the B r d  February 1877, vis., that If m any year six thor 
oompetent candidates do not oollle f o m r d  a amaUa number a h o x %  
selected. 

19. &s we have in this despahh adverted frequently to the growth of 
faer t  buninerr in hulk, and to the need for inorad st& in reveral 
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Provinces, i t  may be well for a s  to assure Your Lordship that, though the 
great aim of the Forest Department are to husband the timber and forest 
produce supply for future generations, and to prevent avoidable denuda- 
tion of the country, yet the important object of making the Forest De- 
mtment pay and yield a constantly increming surplus revenue has not 

L e n  foregone. The g r m t h  of the forest revenue durin the paat ten 
yeam may be . a n  from tho annexed Table, which shows t k t  the surplus 
yielded by the Forest Department Bae dsen from Re. 14,00,000 a year in 
1867-68 to Rs. !&3,001000 u year in 1877-78 
BO. We may briefly anmmarise the matters dincussed in this deepatoh 

M follows :- 
( I )  as describe, and submit for Your Lordship's information, theorders 

reaently ieaued for partially loeatising the of the Foreat De- 
partment ; 

(2) we describe, and rubmit copies of the orders recently isrued for 
apvrl t ing and training probationera, chiefly Natives of India, for 
Su -Aselstant Conservatorships ; 

(3) we submit re showing the armn meats medo far impariing 
ias tmtion m &I& management st t ! e  Forest Bahool ; 

(4) we report, and aolioit sanetion to, our decision to retain for two 
eara sa supernumeraries the four forest officen, set free from the 

I y s o r e  forests. 
(6) we submit, for 'your Lordship's coneideration and mdoptim, the 

reooazmendntion mht for the future uix rearoita be eeloeted in 
England annually for the work of the Indian Ferest Depart- 
ment. 

Abctwct 4 fL  Financial raarlia of the F m t  D p t n s n t  io I& 
behorn the gear8 1867.68 end 1877.78. 



JJJ. PEVIBW. 
-c. 

@he lonrnal ofi anrstag and Qtstatts' mnqgtmtnf. 
~Varch 1880.-Among the Editorial Notes we are glad to 

notice a strong protest against the management of the New 
Forest at home. During 1878-79, this fine forest yielded to 
the public treasury an income of £53-19-8, or less than one 
farthing per acre I 

We are not among thoae who are for ever crying out for 
forests " to  pay," irrespective of their state or condition; but 
this result is s~mply due to absurd laws, and a want of proper 
settlement between the righta of ' Commoners' and the righta 
of the State. 

The net cost of keeping np the splendid parks and woods 
of Windsor was 225,530. 

It is also noticed that Professor S A R Q E ~ ,  of Earvard Univer- 
city, has been appointed by the Unibed Stab Qovernment to 
prepare a monograph on the foresta of this vast territory ; he k 
to take three years about it. 

The series of papers opens with another of the " Science for 
Young Forestere." This number has a tolerable account of soils, 
but omits some explanations very necessary to the tyro : for in- 
stance, no word of explanation is given as to what is meant by 
" soil" and " sub-soil." The account is followed by a classifi- 
cation of the chief soils of a rea t  Britain, ae adapted for 
various timber growth. 

Mr. MCCOBQUODALE hae an intereatin paper on the sup- 
posed number of varieliGs of the Scotch f r, (Pinus ~ylvesttis), 
which some are disposed to rate as high ,as thirty. The 
author contests the reality of the conclus~ons, and offera 
some sensihle remarks on the known difference between the 
produce of Scotch seed and that of Continental. 

The last part of Dr. BBOWN'S paper on the Frrnclr Forestry 
Budget is devoted not to figures, (the main heads of which were 
indicated in our last), but to a revlew of the progress in reform 
in the French Forest laws. 

At the end of all is a paper by Professor SABQENT on the 
Forests of Central Nevada 

The forests contain but seven species-the red cedar (Juni- 
perus virginiana), the Californian juniper or cedar, three pines, 

- and only two deciduous trees, nn aspen and a cercocarpue. 
Among the '' Chips and Slips" mill be found an extract from 

the Indian Agriculturist protaeting against the demand for 



the Indian forests " to pay." This is so far in the right 
direction, but at the same time by failing to draw a true line, 
i t  mi- its purpose. I t  is quits right of the Government to 
insist on estates paying, when i t  is known that they possess a 
growing stock in such a condition, that if it is only skilfully ex- 
tractzd, prudently disposed of, and really zealous efforts made 
to find a market for it, good results can be obtained. But i t  
ie little short of wicked to demand an inoome wilhout discri- 
mination; to lnmp np rich forests full of timber in the Soutb, 
with arid plains crying out for some repose and some plant& 
tion expenditure in the North, and to insist on an income 
for all alike, refusing the most necessary outlay because a 
cnsh surplus is not shewn in every year's report. 

That is the fault of the Government of India at present ; to 
say nothing of their ignoring the effect that systems of account 
have, and insisting on comparing one province which credits 
all to " Forests" with another whose system credita part to 

Forest" and part to " Miacellaneoua Land Revenue." 
Aps.il.-The remarks of the Editor on the Study of Injuri- 

ous insects are worthy of perusal. When are " we in India" going 
to have any thing more complete than the small bochrrre (not 
that we undervalue this as it is) published many years ago 
by Mr. R. Thompson, and dealing with a few species injurione 
to foresta suah as Xylocopa? 

The " Science for Young Foresters" in this number goes into 
botany, elementary structure, germination of seeds and so forth ; 
we omnot think this is better done than we could find in the 
many elementary books and primere which are now everywhere 
to be found. 

A brief paper on the plmtin in pits and by the process 
called notching should be read. Sotching and slit planting 
have been oftan supposed to be quite inapplicable in the 
plains of Northern India, but recent experience in the Punjab 
has shown that this is not the case. 

The paper on Fweet Economy in Sweden should be read ; i t  
is 'L to be continued." 

Those who take an interest in the "Future of Epping 
Forest" will find material for thought in the paper with this 
title which follows. 

My.-We have to congratulate the Editor that he has suc- 
ceeded in introducing a plea for a Forest School in England, 
or in Great Britain-a plea which deserves candid attention, 
without makin any foolish remarks about India 1 I f  only a f British Schoo for British foresters were advocated persistently 
on the many. and strong grounds on which it is capable of 
being urged, witiout combining the argument with silly and 
wholly fallacious comment8 on the totally diferent training 
required for Indian Foresters, how cordially might alJ parties 
joiu in striving to promota the end in view ! 
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We are glad. to see n notice also of the American plan of 
sending young plants of forest trees by mail. We are happy 
to state that a number of young trees of Cat* Bl$ntmio&s, 
sent from America to Lahore by pod, succeeded admirably. 

AH Mr. M o C o ~ u o ~ ~ ~ s ' s  paper are good, and we com- 
mend to perusal his discussion in this number on the question 
whether prunings, kc., may be left on the ground to rot, and 
whether tliis illjures the trees or not. I t  is a question of no 
small importance in our Bill forests. We can only utilize such 
lehgtl~ of the bole or stem as we cm cut up into hune or 
sleepers or work into logs for lannching for river transport. 
All tops, bmnchea, chips, ha., Cc., must be wasted, as we have 
rarely any use for them, (except for local fencing) and are 
o h n  compelled to leave them lying; so also in thinning out 
" inferior pines" oppreseing the valuable deodar, &c. 

In  this number Mr. BARRY continues the discussion abont 
planting in pits or by notches or slite. There is also mere about 
" The future of Epping Forest." 

As ~ s a a l ,  in the notice of " forest exchanp" all periodicals 
are mentioned, except the "Indian Forester." We should like 
to know, in the interests of foreot literature, why the English 
Journal never condescends to acknowledga India in any shape, 
except to pat forward statements, which every one, who is 
cognizant of the facts, knows to be ridiculous, abont the 
training of Foresters at  Nancy. 

Among tbeGChips and Slips" a notice of A&relia ndilia 
may be read. The writer a pears not to know that this beautiful 
tree, considered sacred by uddhista, is cultivated in India and 
in Burma. 

J! 

There is also a notice of the " 8011th Australia Forest B o d . "  
At resent nine-tenths of the income is derived fiom grazirg. 

J.8-since writing the above and lending to preaa r e  
received the June number. 

Among the Editor's Notes, we are glad to remark the first 
mention of Indian Forest work, that 1s written in a kindly 
spirit without a sneer at  our forest officers or an attaok on 
our administratian. 

It is perfectly true (and though we have before alluded to 
the subject we make no apology for again noticing it) as the 
review says, there is f i r  too great pressure now put on the 
department (to pay.) +This is always the case whenever, as at 
present, we have the misfortune to find the Secretary to the 
Government of India, who is the real "first cause" in Forest 
Administration, opposed to fortlet inter& or to some extent 
incredulous as to the advantages of any forest admiaistration - 
whatever. 

We invite attention also to the method adopted in Amerioa, 
as described in the Editorial Noh, for collecting information 
about the forest treea of that country. 
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Plantation ofimra will rend with interest Mr. MACMY'S 
amount of tihe Glengn-y Estate (Invernesshire.) 

The paper by an " Euglish ResidentJ' on Foreet Economy in 
Sweden is aontinned. 

Those ioterested in Eucalyptus cultivation will read Mr. TAY- 
LOR'S paper, which is really a brief note on R. amygdalina, 
though rather magniloquently called 'L the Eucalypts of Aus- 
tralia." 

Also please read MR. F. 31. WEBB'B curious note on 
'' Scotch fir and the ancient forests in tbe South of Scotland," 
and a paper on L' top dreuing the roote of trees." 

8 h e  annasf Beport of the aurost 3Joard otJ s o u t h  
autritliit for 1878-79, 

This k the first Annual Report which has been published 
since a Conservator of Forata ~ a e  appointed by the Colony, 
and since a Forest Act, called the " Forest Trees Act, No. 96 
of 1878" wan passed. I t  commences with a review by the 
Forest Board, and then gives i n  extenso the report of the 
Conservator, Mr. J. E. Brown, who is described on the title 
page ;e "Gold Medallist" and " Prize Essayist" of ahe Scottish 
Brboricultnral and other societies, and who seeme to have had 
considerable forest experience in Canada and the United States. 

The Board's review is merely an ahstract of the Conservator's 
a p o r t ,  bnt from i t  we gather the following detail8 :- 

The &nth Australian Financial year ends on the 30th 
June, a much more convenient arrangement than we have in 
India, as i t  rlloms of the accounts for the the financial and 
calendar yaars being aaaily compared by simply adding together 
the reanlte cd the last six month of one financial year, and 
the first six months of another, to give the total for the 
calendar ear. Snch an arrangement would be a very good 
one in In  ! ia where the financial year ends in the middle of a 
working season, and necessitates the preparation of annual 
returns during the time when, especially a8 regard8 fire protec- 
tion, much important work ie going on. 

Without a copy of the "Forest Trees Act" we cannot 
exactly explain the difference between " Reaerves on Schedule 
B.," 'L Keeerves on Schedule O.," and " F o r d  Districts on 
Schedule E.," but i t  would seem that the first category contains 
forests whose conservation or replanting is intended, such parts 
as are not nndsr enclosure for these purpose8 being leased, 
usnally fw  a period of 14 yearq for pasturage. The second 
category contains reservee which have been rat apart for the 
accommodation of tnvelling stock, and the third lands which 
are available for cultivation leases with the proviso of a certain 
area beinp; planted up. The first category contains seventy 
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Reserves witb a total area of 229 sqnare miles, while the second 
category contains twenty-one foreeta with an area of 145 
sqnare miles. 

The financial resnlb of the year were : 
Revenue ... . .. £4,893-16-2 
Expenditure . . . ... £5,501-15-4 --- 

Deficit . . . £607-19-2 

but no lesa than £4,535 out of the whole revenue was on 
account of rents, the revenue on timber only 
being £248. 

The Conservator's Report is divided into twelve sections of 
which the first three treat i f  thedescription of forest, the necessity 
for conservation by the State, and the influence of forest upon 
climate. The fourth, fifth and seventh give the list of Forest 
Reserves, the results of the Conservator's visit to them, and 
then detailed descriptions ; while the rest treat of the rearing 
of trees for taming purposes, the best species of tree for 
conservation and planting, the acclimatization of plants, the 
training of snbordinates, 8nd the resnlta of experiments. 

I n  his account of the indigenous vegetation of South 
Anstralia, Mr. Brown states as follows :- 

L L  Of all the territorial divisions of the vast continent of 
Anstralia, that of South Australia possesses the l a s t  number, 
and the smallest dimensions of specimens of all genera and 
species of these, of the ligneous flora indigenous to the coun- 
try. Notonly this, but i t  is well known that there is lesa 
surface, in proportion to ita whole area, occupied by forests 
in this colony, than in any of the sister ones. Here we find 
vast expanses of couutry utterly devoid of even the least 
eemblance to arboreous growths, and even where the ground 
is occnpied by trees, these are so ' scrubbyJ in parts, and in 
others so far apart, one from another, that little or no shade 
is afforded to the soil. 

" Generally speaking, although there are a few ' very valn- 
able exceptions, the trees indigenom to this colony, do not 
recommend themselves, as possessing t h o ~ e  qualities which 
we undoratand are embodied, in what are spoken of, aa good 
timber producing trees. I n  Australia generally, both the 
character of the genera, and the quality of the timber pro- 
duced from the various species of these are somewhat pecu- 
liar to this part of the world.'' 

It would, therefore, seem to m that so far from permitting, 
as seems to be done, almost unlimited pasturage in the forest, 
grazing ought to be very carefully managed so as to permit, 
if possible, of the foresta closing up. 

As might be expected, the species which are the most impor- 
tant, and form the greatest part of the fore& vegetation, are the 



Eucalypti and dcaeiso, the former of which produoe the 
principal timbers. Ae Mr. Brown remarke, however, the 
species of Eucalyptus are not all alike in importance as timber 
producere; a few of them p o m w  timber of a very valuable 
quality, while others are m loose in fibre ae not even to give 
good firewood. It would seem that the best timber is given 
by E. roetrah, E. oblipua and E. oiminalia. The Acacias or 
" Wattles" are chiefly valuable for their bark which is so rich 
in tanning material, the beat bark producers being the Golden 
Wattle (A. pycnantb), and Black Wattle (A. decurrens). 
Acacia Melanoxglon is the most valuable for its wood, which ie 
chiefly used in carriage and boat building, and cabinet making. 
Among other important trees are the native Pines Franala r o b ~ t a  
and F. rhodoidea, and the species of Catmarina. The speoiee 
herein named are the chief of those which Mr. Brown in his 
section VI I I  A recommends for conservation and planting. 
In that section he remarks on the advisability of not attempt- 
ing too much in the way of introduction, saying that he con- 
siders that sucoeea is only likely to be attained with indigenous 
growth. I t  is a pity that his opinion is not taken, ss will 
appear preeently. Section I1 is an apology for the State 
conservation of forest, and the following two paragraphs will 
be read with intereat in India. The first of them sums up 
in a clear way the necessities for demarcation in tbase eountriee 
which, like many parts of India, are still in process of settle- 
men t. 
'' I t  is and always hae been the erperienca of every newly- 

rettled country, that in the early days of its occupation, the 
trea growing upon i t  were looked upon aa "weeds," and 
thereby a speciee of hindrance to its subjugation by man. 

neatly, we find it was the first aim of the colonists to 
olear "-31 e land of these with as much expedition as possible, 
without regard to future wanta and results. In  some countries, 
notably that of the Northern States of America, where the country 
was almost entirely covered with trees when the Pi1 rim 
Fathers landed on ita shores, this olearing of the land, o f the 
trees upon it, was absolutely necessary in order to the country 
being made available for agricultural purposes, and therefore 
able to support a population whose mode of living required the 
stirring up of the soil for the production of farinaceous food. 
We find, however, that in doing this, the sattlere did not, or 
would not, and I may safely say, do not, draw the very 
obviously discriminative line between the rate of advantage 
and disadvantage of the mmmodity with which they had to 
deal. Man, therefore, in his haste to make the aountry 
available for the supply of hi immediate wanta, forgot the 
future of the lend of his adoption, and cleared, indiscriminately, 
the crop which Nature's hands had laid upon i t  from the 
earliest stage of the world's history. While, no donbt, as the 

8 
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greater the exthnt of country, which beoame dennded of ib ' 

crop of timber indicated wealth and material regress, and 
consequently cause for self-congratulation, so, in t! e cam witb 
most things terrestrial, a reaotion oame, and when the face of 
the country became partially denuded of the treea whioh had 
been fonnd npon it, when taken from Nature's hands, the 
civilisers found, to their sad experience, that what was once 
an evil had now become a neceeeity. Then, and not till then, 
when the requirements of a large population necessitated the 
annual supply of large quantities of timber for commercial and 
domestic purposes, when the soil would not yield so lavishly 
as formerly, and when undesirable chan k t"k in the climate, the prodigal settlers began to un o the work which 
i t  had taken yearn of toil to aocomplish, and which might 
have been avoided by judicious discrimination as the work of 
reclamation went on. This, we can now see, could easily have 
been done by the simple plan of retaining, as forest, oertain 
portions of each district of the country in the hands of tlie 
governing powers at the time, apart altogether from what, 
of course, could ae easil have been done by individual8 in 

P i the same way on the arce s of land allotted to each. 
" Much, I think, o the indiscriminate clearing which we find 

in America at  the present day, ia attributable, to a certain 
extant, to the fact of the quantity of land granted to each 
settler bein confined to from 100 to 200 acres ; as, from the 
comparative f y Limited area under hie command, it behovee 
him to have as much of i t  as possible under cultivation, in 
order that hie holding may yield him a profitable retnm for the 
labor expended npon it. With such men, however much they 
might desire to retain portions of their properties nnder forest 
for their own immediate purposes, as their farms came 
gradually nnder the plough, and their aotions necessarily some- 
what circumscribed, any portions of these which might still 
remain in their original condition, would unquestionably be 
considered unprofitably occupied. Hence the chance of 
immediate gain would overcome all coneiderations for the 
future. Even at  the present day, I have myself fonnd men 
in America, with limited holdings, who are strong believers 
in the iuflnence of trees npon climate, and advocate the con- 
servation of existing forests, and the planting of others ; who, 
at  the same time, were denndin their properties of every 
vestige of timber upon them ; simp f y, I say again, from the 
fact of their operations being somewhat confined. This, I 
think, is a matter deserving of the attention of the governing 
powera of all newly-settled countries in the future." 

The second para takes a new view of the question of the 
area to which the partition of land, when in process of being 
sold or leased by the State in granta for cultivation, should be 
restricted. Mr. Brown thinks that the alienation of small 
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weas only is indirectly tbe c a m  of denudation, for the planter, 
o r  aettler is obli to clear the whole, or nearly the whole of P his a m ,  while i he had been permitted to take up a larger 
extent be would necaaarily have preeerved a coneiderable 
proportion as foreet. 

But we must my that wh i i  aohowled ing that the argu- 
ment i~ worth considering, it has ha8 a pretty good 
trial, we believe, in Aaaam, where the State, for a com- 
paratively emall eum, has permitted large a m  to fall 
into the hand of private individnrrle and firms,* i t  doee not 
always prove in aotual experience so good. Almost in front 
of ns, as we write, lies a large estate, extending from the 
bottom of a valley, scarcely more elevated than 1,500 feet, up 
to the crest of a ridge averaging 6,500 feet. This large area 
i s  tbe pro rty of one of the largeat tea concerns in the 
Darjeeling !%IS, and a coneiderable portion, amounting perhaps 
to one-third, haa been plaoed under tea. The upper zone, of 
about 1,500 feet vertically, was once, a~ we oan remember, 
and is still in part, covered with the magnificent forest ve ta- 
tion characteristio of that altitude in these hille. Thia ff orest 
is one which, under proper management, wonld amply s&ce 
for all the company's waub in the matter of timber and fire- 
wood ; and is, in fact, in recess, a proceea which may be best e called exhaustive, of wor ing for their annual wuirementa. 
We have watched portion after portion of that foreet being 
cleared for tbe manufacture of charcoal. The eyetern of 
clearing coneisb firet of all in outting out all the nice straight 
growing trees whioh are likely to give a good quantity of wood, 
the ancient long-overmature onea being conaidered too larp 
a t  the bawl too hollow and too rotten. A11 the young and 
half grown timber ie alao out, even the very soft wooded 
kinds whose leavea are used to cover the oharcoal kilm. 
I f  the trees are at all buttreseed, they are cut at a long distance, 
often ei ht to ten feet or even more above the ground, ao that 
when %e year's supply of charcoal is made, the aapect of 
the forest ie that of a number of uneightly stumpe, interspersed 
with decrepid etag-headed veterans, hollow and rotten to the 
very top. But were this all, there would still be some hope 
of reproduction in a climate so favourable to it, and 00 fertile a 
soi I; but no, then coma the all devouring herd of bdaloerr, 
and no eooner doea a miserable seedling shew its leavea above 
the ground than its future career is suddenly out short. 
Block after block hae thus been treated with the result that 
instead of a vigorous reproduction ae would naturally ensue, 
the forest is converted into a dreary waste of strong growing 
shrnbs and chiefly the wild bramble, a growth almost more 
difficult to penetrate than the neighbouring canebrake. The 
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oaee deeoribed is by no means an isolated one, the same thing 
may be seen throughout thege hills, partly the result of badly 
managed privata estates, partly, but to a rather less extent, 
the result of jbhm cultivahon on government lands kept khda. 
The result is that the unkempt, untidy appearance of the 
greater part of the country contrasts most unfavonrably with 
the aspect of the lands where native cultivation of small a r m  
is still permitted. I t  is matter for congratulation therefore, in our 
opinion, that Mr. Brown's views are not those of the government 
of the present day, and that the time when large areas were indis- 
criminately alienated is now past and a better state of thingti in- 
augurated, at any rate in Bengal, by the new Tea Lease Rules. 

After discwing the question of the stoppage of indiscrimi- 
nate clearing, and the newaity for the State administration of 
forests, Mr. Brown describes the present condition of the 
&nth Anetmlian demand. 

TBis demand oonsisb :- 
(1.) Of timber for mining, 
(e.) Of building timber, 
(3.) Of fencing materiab, 
(4.) Of timber for railway purpoeee, 
(5.) Of p ire wood, 
(6.) Of wood for manufactures, 

and would, from Mr. Brown's account, seem likely to be 
eventually considerable, though now evidently small, the premnt 
tlystems of working being, especially in the case of fencing 
materials, most wasteful. 

We pass over Mr. Brown's ahapter on the inflnenoe of 
foreate, and proceed to that on the reserves. These reserves, 
as already staked, oonsist of about 374 square milea, situated 
chiefly in the Northern and Southern District. The prinoipal 
-of them reserves are Bnndaleer 22,000 acres, Wirrabara 
48,820 acres, and Woolnndunga 19,200 acres. We have gone 
through the detailed desariptions of these reserves with interest 
not unmixed with regret that they should not be treated from 
a much broader point of view. They all seem to be thinly 
stocked, to be urgently in need of rest and reproduction, but 
yet even the Conservator looks upon grazing as the principal 
source of revenue, and talks, rather inoonaistently after his 
other statements, of replanting by small areas at a time, with 
such trees aa Aranwrio exwlsa and English Aeh and Walnut. 
Would i t  not be better to extend demarcation--874 square 
miles is not a very large area for a rising colony to preeerve 
as foreat-to attempt to restrict the graaing, at  any rate to 
oertain blocks, allowing the rest a ohance of reproduction; 
and to work out all the OM felled timber which would wem to 
be so common, before new trees are tooched P 

The remainder of bhe report ie ohiefly taken up with a liet 
of exotic trees to be introduoed, whioh we need not refer to 



except to ray that this inkodn&tion seem to us to be beginning 
at  the wrong end. I t  then proceeds to the important point 
of the training of rangers and Numymen,  and here we 
quote Mr. Brown's proposals :- 

" (a.) That three or four young men be engaged with the 
view of their filling, at  some time, the positions referred to. 

'6 (6.) These to be above twenty and under thirty yeam of 
age. 

(6.) They must be able to read and write intelligently, 
have a knowledge of book-keeping, and have had experience 
in a nursery, either in the oolonies or at home, in the sowing of 
seeds and transplanting of yonng trees. 

" (d) That they be sent to the reserves, which are at  present 
in working order, and employed on these, under the n u m r  
men, in the same way, and at the same rate of wages, u di 
ordinary laboring clam. 
" (8.) That instrnctions be &en to the nurse ry-men, under 

whose charge they may be at  ++he time, to afford them every 
opportunity of makin themselves acquainted with every 
particular connected w i g  the working of the variona  operation^ 
on the reserve. 
" (f.) I n  order that they may become thoroughly versed in 

forest administration and ita application to the different locali- 
ties of the colony, they would be changed from one reserve 
to mother, and thus be educating them in the great principles 
of cage  and &eot, and the influenoe of looal peculiarities on 
the growth of trees. 

(g.) That, if not dread J versed in such mattera, they 
should, at every opportunity, and by the use of books, make 
themselves acquainted with the following subjecta :- 

(1.) Land eurveying and mensuration. 
(2.) Botany and vegetable physiology. 
(3.) The chemioal ingredients of wile. 
(4.) Entomology in its application to those insects des tme 

tive to trees. 
tL  (L.) Dnring the perids of the Coneervator'e visit6 to the 

reserves, he would examine them in the sciences named, and 
besidee, would take them with him, when examining the varioue 
worka, and by questions and explanations store their minds with 
every detail of these, and thus prepare them to carry out such 
work themselves when they come to have charge of a reserve. 

'L (i) They would be engaged on the distinct undemtanding 
that, if upon trial they were found unsuitable to fill the positions 
which the were intended to ooonpy, or if ciroumatanoee 
arose whic i! wonld prevent the Board from being able to a p  
point them to such positions, they would be discharged without 
any cornpeneation whatever. 
" ( j ; )  When appointed as Forest Rangem tbey would receive 

£160 per annam, a forage allowance of E52, and a free b o w  



These proposals only bear out what we have often said with 
regard ti the question so persistently advooated by the 
'Journal of Forestry ' and some of the Scotch societies, of 
the greater em loyment of Scotch Foresters in India and the 
Colonies, that t g e narrow minded views likely to be taken by 
that class, admirable aa they are for the management of the 
few acres of highly cultivated land which form the forests of - 
Scotland, are not those which are best suited to the wants of 
the large government forests of a country, nor the best calcula- 
ted to ensure a broad and comprehensive system of working, 
that, while securing a good return to government, shall yet 
tend to gradual improvement and economy. 

We have already, in a former volume, noticed that we 
thought that South Australia was beginning at the wrong end in 
making all these scattered plantations of exotic trees instead 
of first considering the far more important questions of 
demarcation, protection, and natural reproduction. 

But in a case like that of South Australia, any beginning 
is better than none, and although we cannot agree with 
his views, we think the Conservator is evidently much in- 
terested in his work and anxious to improve the condition of 
the foreata. 

&oirm o j  dortet administrstion daring 18'78.79, b~ 
gr. Brandis, ~nsgtrtor-6enoraI of dirrosts. 

Budget Estimate8 of the Forest Department for 1880-81. 

TEE general review has appeared considerably earlier than 
usual, and indeed, had space admitted, i t  might have been 
reviewed in our last number. The review commences with a 
short reeumG of the progreee of professional education for the 
Department np to the establishment of the Dehra Dlin Forest 
School, which event is juatly characterised aa the moet import- 
ant of the year. 

The description of the system of selection of candidates for 
the school, and the coarse of training to be gone through ie 
there dealt with, and we need offer but few remarks upon these 
points. We hope, however, that as the school developes, the 

resent rather complicated system of appointment to the school $ Local Oorarnmentr, subject to the chance of there being suf- 
ficient savings, which does not always happen, in the grant 
allotted for them to subordinate forest e~tablishment, will l o  
altered, and a more general plan adopted by which the courses of 
the forest school shall be open to candidates in the same way 
as the courees at Roorkee, Poona or at  the new Calcutta Engi- 
neering College now are for natives of India who desire to enter 



the subordinrte te of the Publio Works Department. It 
would almost be a c tter plan to deduct annually a certain small 
sum from the provincial establishment allotment, and add it to 
the budget of the forest school, leaving the whole of the work 
of selection and training to the Director, who could be applied 
to by Conservators, as vacancies occur in their circles, for trained 
men to fill them. This would, to some extent, obviate the diffi- 
culty of selection and the provision of funds, and more parti- 
cularly do away with the natural reluctance which Conservators 
mnst have in parting with the services of often their best 
rangem for two years, while these rangere are bein taught, f no immediate benefit accruing to the province from t e money 
spent in their pay and education. The advantages of the forest 
school are so great that it ie quite worth while thatsome attempt 
should be made to make ita entry easier; and we certainly think 
that volunteer students, who can comply with h e  conditions, 
should be allowed, in direct communication with the Director, to 
prosecute their studiee without being specially deputed by one 
province or another. 

The total area of reserved forests is leee than in former years. 
This is due to the whole of the foresta declared under previous 
rules not havin been so declared under section 34 of the Act. 
Many of these f oresta are, however, only temporarily omitted as 
some farther procedure in the definition of ri hta and settlement 
of boundaries mas required before they coal be finally gazetted 
under the new Act. 

t 
The account of the operations of fire conservancy are more 

than ordinarily interesting, aa the s e w n  of 1878-79 waa one of 
the driest of late years in almost all provinces. In Ben a1 the % fires extended far into the hills, and to great elevations, t rough 
foresta which, in ordinary seasons, are much too damp to baru, 
and the damage done in the Terai was very great. Parta of the 
Dnars Foresta were ha pily saved, aa well as the plantations in 
the Terai. In  the 3f ortb-Western Provinces and Ogdh the 
results are said to be most unfavourable, and the following 
extract from Captain Wood's report shews the damage done in 
the Dudua home block which had previously enjoyed seven 
years of continued protection :- 

"Several fires were communicated to the Dudna home block nbout 
January and February from the fires of grnziem outside the block ; these. 
even in the cold weather, were extremely di5cnlt to put oat, owing to 
the msse of dry vegetation in the long grses. I n  May 1879, when a 
strong hot wind was blowing, one of the fire coneervanq watahem in the 
south block, alluded to in paragraph 32 of last year's report, let his rnzni 
on fire from a spark, and, to save the hut he waa in, threw the razai out- 
ride; thesparks cauqht the high gram near, and the fire spread with 
fearful rapidity, setting fire to the grme on the other side of the Suheli in 
the lower siesa cloeed block. The bed of the Suheli here is over 100 feet 
in width, only eand and water, withont a blade of p s  on it. A11 nttempts 
were in rain to atop the  fire, and I regret to etats that the whole of the 
lowar closed block wae burnt, and all but 6 squfue milee of the Dndm 



home blook wm burnt owr. The im rovemsqt fell* were bdanatr ly  
uved. This is a reat loss, hut the &nel t  darived from the closing h u  
not been entirely id, many r g  t r a a  having come np and being still 
on the ground that would not ave come np without conservancy, and in 
natural forests, the skl growing thiokly ia  ctump. Where the young 
trree were close together and the graer killed down, the in'ury hae been 
much l u  than where tha young treea were scattered. This dre communi- 
cating with p a a s  over a clear space of over 100 feet, shows that the wind 
carried lighted grasa far over that distance." 

I n  the Puojab fires were very bad, while in the Central Pro- 
vincas, Berar and Coorg, fire protection waa much more s u e  
cessful. 

In  the chapter on plantations the most noticeable point is the 
question of coal venue wood aa fuel, chiefly with reference to the 
supply from Change Manga Plantation. On this subject para- 
graphs 49 and 50 say :- 

The annual th inning~ in C h q a  Manga and in the Sailaba plantations 
near Lahore have now become very extensive. Thus, the th~nnings in  
1878-79 yielded 686,343 cubio feet of stacked wood, in addition to 202,969 
cubio feet remaining on hand from the previous year. Thesa plantations 
have thus oommenaed to yield a very considerable annual supply of fuel, 
and this supply will eventually be a matter of some importance, for i t  i s  
by no means oertain that the Punjab Northern State Railway will not find 
i t  an  advantage to use fuel instead of coal, and if this is the m e ,  i t  seems 
not nnreeeonable to expect that eventually some of the wood produced 
on there plantations may be oonsumed by the Pnnjab Northern State 
Badway, unleiw other oustomen oan afford to pay higher rates. Theae 
plantations ate chiefly stocked with siasu, and their ultimate annnal yield, 
atter they have attained maturity, is estimated to be very considerable. 

Coal, as looomotive fuel, hae certain dvantages over wood, which will 
often make Bailway officers incline to prefer its use, although the wt of 
coal may be greater. Neverthelecls, the question of wood consumption 
on thti Punjab Northern State Bailway is mainly one of oost. It has 
been aloulated that on the Punjab Northern State Railway, with ooal a t  
Rs. 31.8 per ton in Lahore, and with wood a t  Re. 30 per 100 maunds, 
the aost of coal per train mile wae 6.9 annae as against 6.12 annse cost 
of wood, and that the small differenoe in favour of wood is ooonterbalnnoed 
by savings in emtablishmenb, leesened loas by rink of fires, lessened de- 
tention of trains a t  wood depbta, and other ciroumetancee. The result of 
this and of the inoreasing difficulty in  procuring wood has been that. 
while in the half-year ending the 30th June 1878, 1,649 tone of coal 
were used as against 1,844 tons of wood, the consumption in the oorre- 
eponding half-year of 1879 was 3,427 tons of coal as against 1,698 tons of 
wood, yet coal is now oosting the Government RB. 34 a ton on the Punjab 
Northern Stab Railway. 

The question of extending these plantations, or of entablishing new 
plantations north of Lahore, must, to a eat extent, depend upon the 
r a t r  a t  which the wood produced on sugplanta l ions  a n  he delivered 
a t  the principal stations of the Northern State Railway, and upon the cost 
of coal a t  those stations. It may safely be assumed that the prioe of 
Bengal coal a t  the pit's month will not materially inorease a t  present, 
and as regards the cost of wood, 2 pies er ton per mile may be taken as 
the rate ohargeable for haulage to the pyace of consnmption. Again the 
price of wood per ton should not exceed one-third of what Bengal coal 
would oost a t  the place of consumption. 

The extension of the system of teak planting as Toungyaa in 
Burma is noticeable, ae is ale0 the failure of the Picue elasticrr to 
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thrive at  Magayee. This is attributed partly to its having been 

s' anted under shade, artly to the long and hot dry seasou of 
egu not being fi~voura I! le to its growtll. 
The fiuaucial results of the season 1878-79 may be given as 

follows :- 
Pcranos. Expenditure. Bluplos. 

Qnvernment of India ... ... rL2.24,881 90,18,044 12,05,937 
Ditto of M Y C ! ~  ... 3,85,878 3,43,789 41,089 
Ditto of Bombny ... 11,81.893. 9,99,161 1,82,732 
Mjoore ... . ... $52,576 1,98,020 2.54.556 
~ ~ d e r n b s h "  ... ... 2,85,670 1,07,360 1,78,320 --- 

Total BI. ... 65,28,897 46,67,264 18,61,685 --- 
shewing a considerable decrease both in gross and net revenue 
in 1877-78, and a slight increase in expenditure. 

The review goes into careful nnalysis of the figures of this 
and former years whiclr shew n decrease in revenue, chiefly in the 
Punjab, but also in the North-Westeru Provinces and in Burma, 
while the revenue in Bengal, Assam, and the Central Provincee. 
ie steadily increasing. After giving a short account of forestwork 
in the Bombay Presidency, the review concludes with the admo- 
nition to forest officers that revenue and the rational working of 
the forests is to be the pro ramme for the next five years. 

There ie h t l e  to be note d regardiug the Budget Estimates for 
1880-81, the followiug being the figurea accepted :- 

~ U O .  Expadit- Burplum. 

Government of Indin ... ... & , M O O 0  36,02.000 18,68,000 
Ditto of Hadrns ... 434,000 4,17,000 7,000 . 
Ditto of Bombay ... 13,77.000 10,68,000 3,35.000 
Hy dembrd ... ... ~ , ~ , o o o  I,~~,OOO I , ~ , O O O  - - -_- 

Total lb. ... 69,46,000 61,96,000 17,49,000 --- 
Myeore bas been, we see, omitted. 
The resolution of Governnlent then finishes up with a simiiar 

admonition to that to which we have referred to in the review 
by the Inspector-General. 
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PRUNING FOREST T~RRs.--Great difference of opinion pre- 
vrrils as to tile necessity for pruniag forest trees and the sensou 
a t  which such operations sllould be oarried out. But un- 
doubtedly tlie weight of authority ia favonrable to early 
sumrner pruning. Tile month of June is strongly recornmelid- 
ed, because at that time the n.onnds heal up rnucll quicker than 
during July or August, when the motio~i of the sap becomes 
slower. And it should be a standing rule with tlle pruner that 
no wound remain exposed to the action of tlie atmospliere for 
a longer period than one year. If the aim of the owner of 
woodlands was confined to the production of tlie greatest 
amount of wood upon a given area in the ellortest possible 
time, it is questionable whetlier pruning of any kind should 
be executed ; for every branch cut away from a tree lessens tlie 
quantity of foliage presented to tile action of the sun and the 
atmosphere, and tlierefore decreases the absorption of carbonio 
acid gas and the formation of wood, of wllicb carbon is the 
main constituent. But where the object in view is the growth 
of the maximum of straight, lengthy, clean, and sound timber, 
tllinning and pruning inust commence so011 after planting, and 
continue until the trees attain considerable proportions. By . 
thick planting, early thinning, and careful stopping of rambling 
shoots or rival leaders, pruning will seldom be necessary except 
in the removal of injured branches. But as the growth of a 
tree is slow, and he who plants seldom lives to train up his 
trees to maturity, pruning in an advanced stage of their growth 
is often necessary in order to lessen the evils resulting from 
early neglect. 

Trees differ so much in habit and in their radditv of growth. 
and are so largely dependent upon the soil ind "eituZion in 
whicli they are placed, that it is impossible to lay down any 
precise rules for their management in thie respect. Those in- 
tended to form large and good timber should never at any stage 
of their growth be suffered to become too ixuch crowded, nor 
overtopped or whipped by their nurses ; and as they rise they 
ellould be allowed sufficient space to enable them to develop 
well-proportioned hends, equal iu length to from one-third to 
one-half the height of the entire tree. I t  sliould also be borne 
in mind tliat by preserving a complete canopy of foliage over- 
head the moisture is retained in tile soil, the stems rise rapidly 
and the formation of side branches is retained. 



NOTEB, QVEAIEB AND EXTBACTB. 67 

Tlre advantages of early prnning are nowhere more obser- 
vable than in young plnntations of Oiik and Spanish Chestnut. 
Two years after planting it is no uncommon occurrence to find 
a considerable number of the young trees hide-bound and be- 
coming distorted in their growth. Sucli, if left to themaelres, 
seldom or never attaip to the size of timber trees. 13ut if cut 
over with a clean section witl~in two incl~es of the ground, they 
will pnsh forward vigoronsly duriug the following spring and 
summer. By rubbing off all but two of the strongest slloots 
in June or Jnly, nnd allowing these to grew on together until 
the following March, aud tlien cutting out tlie weilk-er of the 
twoband ifterwiirds keeping the otl~er single upon the stub, 
rr vigorous growth may be insured, whicli will, in a few years, 
far exceed that of the uncut trees. A most remiirkable instance 
of this is mentioned by Forsyth, who, tlie secoud year after 
plnnting a bed of Oaks, headed down one-half nnd left the 
otlier to grow naturally. In giving an uccouut of tlieir pro- 
gress n few years afterwards, Ile states t l~a t  oue of the plants 
thus c ~ ~ t  over was 18 feet high and 15 inches in circumference 
a t  6 inches from the gronnd, while the 1:irgeat of the uncut one8 
was only 5+ feet high and about 4 inches in circumference. 

But, wliile recomrnel~ding the early and careful pruning of 
forest trees, I would not be considered as an ndvocnte of the 
excessive lopping aud pruning introduced by Poatey, and so 
rutlllessly carried on by his successors, wl~o looked upon aud 
spoke of the branclies of trees na being merely " robbers of tlie 

, 

stems." To produce lengthy timber every branch which 
threatens to rivnl the leader should be ehorteaed. By adopting 
this method instead of cutting away the branch entirely th 
trunk is strengthened by tlle sap being detained in its descent. 
'I'imely attentiou will obviate the necessity for heavy pruning8 
a t  any stage of a tree's growth. The pruner sliould, however, 
be conversant with vegetable physiology, otherwise that twi- 
light of nncertainty, in which all his operations are performed, 
llisy lead him to commit grave errora. In close plantations 
the destruction of the lower branches is eventually caused by 
the exclusion of light, but the result is generally unsoundness 
of stem. This is found to be the case so extensively in Canada 
and other large timberproducing countries, that a very small 
proportion of tlle trees grown under such circumstances are 
fit for ex~ortation. -.. - ~ -  .- 

I ~ ~ - -  ~ - 

The whole art of pruning and training timber centres is tlre 
adoption of a proper mean between the two extremes of cutting 
away the brancl~ea of a tree so as to give it tlie appearance of 
a mere May-pole iu the one case, and that of a dense spreading 
bos11 in the other. A severe mutilation of the head of any tree 
must for a long time paralyse the action of its roots, and on 
tllis account the heavy pruning of neglected trees, if under- 
taken at all, tihould be eatended over two or three seaaous. 
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Decid~ions trees will require the most careful training in order 
to produce sound timber. -4s consideable difficulty is ex- 
perienced in pruning trees of a resinous kind witliont injury 
to tlieir growth, i t  becomes the more necessary to plant and 
rear them in close order. The lower branclien lilitler these 
circumstances are soon killed back, and ma,y be removed so 
that the longitndiual structure of tlie bole is I)ut little irijured, 
as, by the early destruction of tlie laterals, the ~ n p r i n c ~ i ~ n b e n t  
layers of wood are entirely free from knots. Tl111s it happens 
tliat Fir tirnber grown in close plantations, wliere tlie early 
removal of the dead, bolblike insertions left by the dead 
branches is attended to, becomes the most valuable, while single 
trees, from their coarsenees of grain and abundance of large 
knots, are almost worthless to the builder. I t  is also fo1111d 
that Ash grown in close plantations becon~eg much tougher 
and clearer in the p i n .  

I n  exposed situations both the pruning nnd the thinning of 
trees should be much lighter around tboso margins of planta- 
tions which face tlie prevailing higli winds of the district. By 
too close packing it often happens tlist only the fhce of tllo 
very outermost trees are clothed with foliage, so tllnt any 
injury to one of these Rd~nita the destructive winds. This n;ay 
be ~ua rded  against by a judicious early thiuning of euoh 
margins, eo as to secure R belt of low-brqnched trees.-(A. J. 
BUBBOWS, in ' The Garden.') 

SOME short time ago samplea of the gunis or rather gutta- 
perclllr given by three of the Inciian Figs (F. indica, F. religwsa 
and F.glommata) were sent to England for report on their value. 
The following is an extract from a letter fi~om Mr. Matthew 
Gray, Qeneral Manufacturer, India Rubber, Guttapercha, and 
Telegraph Works Company :- 

" We have received your letter of the 31st ultimo, and have 
examined the threo Sam lea of dried Finrs milk which yon 
sent to ns. We have no 1 o~ibt they nre all of some commercial 
value if properly collected and carefully dried. Tlie samples 
were too small for us to form any correct opinion of their corn- 
mercial value, m d  we would feel much obliged to you if Jon 
could get sent to us about 1001bs. of each of the three sorts, 
that will enable us to test in aonle practical manner tlleir value. 

I t  is of the greatest importance in collecting tlle milk and 
drying it, that it be done with care and in a proper manner, 
so tllat it be kept clean and no deco~nposiiion h k e  place in tile 
drying. To do this, it is necessary that the drying be done 
under a roof supported by poles, to screen the milk from the 
direct rays of tlle sun. Trays for drying the milk should be 
made of common deal timber, say three feet long and eighteen 
inchee wide, with side and ends about three incliee high ; theae 
trays are put upon siipporte below the roof, and into them i~ 
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poured tlie milk abotlt one-eigllth of an inch deep; this is 
allowed to remnin udtit it is dry or nearly dry, when anotl~er 
Inyer of milk is put on top aLolit one-eighth of an inch in 
del,tb, wliich ie allowed to dry. Tl~is  process is repeated until 
a cake of two or tl~ree inches iu t l~ ick~~ess  is made up, when it 
call be turned out of the tray in a dry cake of firm dry gum, 
three feet long, eipl~teen i~lcl~ea broad, and two or three iucl~es 
thick. This care in tlro drying of the gum may appear un- 
necessary to tliose who collect it, but yeirrs of experience hne 
prored to us tlle necessity of doing it as \re describe ; we linve 
hand that if it is dried with the direct rags of tlle sun bewiug 
upon it, decom ositiou tnkes place, or if dried in too thick a B maw tlw outsi e of tile mass gets dry and firm, while the 
centre contaiue moisture and induces decomposition, thereby 
injuriug the quality of the gum very mucli." 

THE AMERIOAN YELLOW CEDAR OR CYPREIB.-An American 
paper sLqt.lte~ tl~nt t l i i ~  nol)le tree someti~nes attains II leigllt of 
150 feet, and a diameter of from tllree to fire feet. T l~e  
blnl~cl~es are pinuate, drooping, fentllery, dividing into l)ea~itiful 
ligl~t-green sprays, like those of t l ~ e  Californir~ Libocedrna, but 
with finer foliage and more delicate plnmes. Tl~e  mood of this 
tree is undoubtedly the Lest tlle country nfforda, and one of 
tile most valuable to be found on the milole Pacific coast. I t  is 
pale vellow, close-gmitied, tongl~, dnrrllle, and takes a good 
polis11 ; and to t l ~ e ~ e  qualities is added a pleasant fragrance, like 
t l~nt  of eaudalwood. 

The only California wood that resembles tl~is is the torregr, 
whicli has the snme delicate yellow colour and close texture, 
but the pleasant scent is wn~iting, ml~ile t l ~ e  trees are small 
nnd scattered in and out of tlie canyons. Some three or fbur 
sl~ips have been built of yellow cednr, and small quantities, n 
few thou~and feet at a time, have heen sent to Portland and 
San Francisco from Sitkn, Fort Wraagel, C'hecan, and Port 
Simpson, probal~ly less than a miliou feet in all. Some littla 
goes to China, and is made into fancy boxes, it is said, to be 
returned to us for camphor-wood. I t  deserves to he far better 
known, not only to sl~ipbuilders, but to carpenters and furni- 
ture-makers. The Indinns make their paddles of it, and weave 
~nat t i~lg and coarse cloth from the iuner bark of the tree, mbicl~ 
is quite durable, and of a fine browti coloor. I t  is also the 
firvourite firewood of the const region, burning very freely, 
though it  doe^ not lnst long. A yellow cedar fire, to any one 
witneesing it for the first time, is quite n notable pl~enomenou. 
Tl~e  flames quiver and 1.11slr 11p in  a mllltitude of ragged-edged 
lances, while the burning surfircea snap and crackle and ex- 
plode, and tl~row out a ~hower of glowing coals with sucb n 
noise that conversatiou in an ordinary pitch of voice is at times 



70 NOTES, QUERIES AND EXTRACTS. 

impossible. Every open hearth in which this wood is burned; 
bns to be closely screened with a framework of wire netting, 
else the floor wonld be strewn with cinders. TIie durability 
of this timber is forciblp illustrated by tlie fallen trunks lying 
in the damp woods. Mnuy of the largest of them last for cen- 
turies, retaining even the delicate colour and fragrance unim- 
paired. Soon after they fall they are overgrown with moss, 
in wlrich seeds lodge and germinate, and grow up iuto vigorous 
saplings, etanding all in a row on the backs of their ancestors. 
As they grow larger they stnnd astride, sending their roots 
down and out on botlr sides, like the straddling legs of a spider. 
And, aftar they have reached an age of several hundred years, 
t,lie downtrodden truuk, when cut into, will almost rrlways b 
found as fresli in the heart as it mas when it fell. Decay goes 
slowly on from tlie oatside, never commenciug in the heart- 
wood, ns far as I liave noticed, tlrough a good many of tlie 
liviug trees are i11,jllred by a fungus which produces a dry rot 
similar to that found in Thuja aud Libocedrus. The species 
is found ns far south as Va~icouver Isl:~nd, and is pretty gener- 
nliy distri1)uted along tlie coast nnd througl~ the islands, as far 
north as Sitka,--~O\V rnucli fartlier iu either direction 1 am 
uuable to say. But t l ~ o n ~ h  its range is tlius exte~rsive, i t  does 
not seem to be very abundnut ill n ~ ~ y  one place, or to-occnpy 
any coneidernble nrea to tile exclusion of other species.-Zni- 
ber Ili-ades Jotirnal. 

FORESTY O F  THE Cdu~~~~s . -Repor t in ,a  on the trade and coni- 
merae of tile Caucasian Proviuces, ActirigConsul Lyn11, after 
referring to the immense extent of forest-covered area esisting 
in the Caucnsus, poi~its to tile fi~ct of their being of little or 
no com~nerci:rl value. He saye, wherever means of transport 
to a market esists, either by mfting down a river or the vici- 
nity of the seaboard, the forests hare either been alrendy 
denuded of good trees, or 0x01-bitaut prices are demanded for 
"the right to fell. Tlie mourrtaius rooiid Tiflis have, for many 
ycars, been completely cleared even of brushwood, and firewood 
is in consequence very dear. The practice of denudiug tlle 
mountains, whicli goes on tlrroughout the Valley of tile Kour, 
has resulted in either aoinpletely dryiug up, or dimiuisli- 
ing seriously, tlie vollime of water in tlie rivers. I t  rnay be 
expected, uuless measures nre takeu for re-afforestiug tlie 
monntains, or some lrcieutific metl~ods of irrigation iatroduced, 
t l~nt  famines will before long take place. The Governn~erit of 
tile Caucasus have long had a complete reorganization of the 
existing Forest Departinen t under consideration, but this 
reform, liko many others just as urgently required, has hitherto 
been post,polld sine die.-lbid. 
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A LOG RAILROAD.-T~~ log tramway or railroad in use by 
the Richardson Brothers at their mill,, aoutli of Truckee, is a 
very ingenious piece of macl~inery. Logs ten inches or a foot 
in diameter are hewn round and smooth, and their ends are 
conpled together by iron bands. These logs, laid side by side 
upon graded ground for a distance of perhaps three miles from 
the track. Of course the road looks quite like an ordinarv 
railroad track, except that logs are used instead of mils, and 
the ties nre a t  mucl~  greater intervals. The wheels of the 
engine nnd cnrs are concave on their outer surface, and fit the 
curre of the logs. 

The P ower ib  npplied to a wheel in the 
middle of the forward ax e of the engine. The most remark- 
able loads of logs are hauled upon tlie cars, and tlie affair is a 
decided success. I t  is very cheap, its construction is simple, 
it is not easily damaged, and ite operation is all that could be . 
desired. By means of this log railroad the Richardson Brothers 
are enabled to get their logs to the mill from the forest, three 
miles distant, at  a cost far less than is ordinarily done.-Truckea 
Republican.-I bid. 

FOREST FIRES.-Thousands of acres of wild and cultivated 
lands have beeu devastated recently bp extensive forest fires 
in New Jersey, Pennsylvanin, and Virginia. Tlle country 
about Tuckerton and Tom's River and Forked River, New 
Jersey, llas been swept over by the flames, and cranberry bogs, 
~trawborry farms, timber, dwellings, barns, and live scock 
destroyed. The well-known sliooting grounds in that region 
Lave been utterly destroyed. The singed bodies of thousands 
of quail and other game birds, and rabbits, have been found 
on the outskirts of the burned districts. Inlrnense quantities 
of game have also been destroyed in Monroe and Pike counties, 
in Pennsylvania. Warm, dry, and windy weather has pre- 
vailed in Virginia for several weeks past, and these forest fires 
there are reported unprecedented in extent and damage. The 
fires in t l ~ e  dismal swamp have been raging for more than a 
week. They euvelop the whole of Lake Drummond. The 
cultivated sections of the adjoining country are overrun with 
bears, panth~rs, deer, and smaller game. A Reuter's telegram, 
dated New Pork May 13th, says :-Fires have broken out in 
the forests in the soutl~ of New Jersey, and in tlle oil regions 
of Pennsylvania. The conflagration is spreadiug, and causes 
immense destruction of oil and agricultural property. Several 
small villages have been destroyed by the flames.-I bid. 

PRESERVIN~ WOOD.-The improved French method of pre- 
~ervilig wood by the application of lime is found to work well. 
The plan is to pile the planks in a tank, and to put over all 
a layer of quicklime, which is gradually slacked with water. 
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Timber for mines requires about a week .to be tlioroughly im- 
pregnated, and other timber more or l e ~  time according to its 
thickt~ess. The material acquires remarkable consistence and 
Irurdnees, it is stated, on being subjected to this simple proow, 
and the assertion is made that it mill never rot. Beechmood, 
prepared in this way for hammers and other tools for ironwork, 
is found to acquire the hardness of oak without parting with 
any of its well-known elasticity or @ugliness, and it also lasts 
longer,-lbid. 

ARIZONA SHRLLAC.-At a recent meeting of the California 
Academy of Sciences, Professor Stillman read a paper on tlie 
gum and colouring matter found on the Acueia Greggii and 
Larrea hfericana, or creosote plant. The gum which exudes 
from these plants is very abundant, and is the product known. 
to commerce aa shellac. The same plants produce lac dye. 
Professor Stillrnan suggested that California might compete 
wit11 British India in supplying this valuable product. Mr. 
B. B. Redding said that these lac-yielding plants were as 
plentiful as sagebrush, from Southern Utah to New Mexico, 
and f m  the Colorado Desert to Western Texas. 

Tlie lac i~ most abundant around stations on the Mojave 
and Colaradm deserts, and exudes ae the result of an insect's 
sting. Calcutta exports a million pounds sterling in value, 
annually, of shellac, selling at 25 to 35 centa a pound ; and 
almost as mucl~ more of lacdye, selling a t  30 to 40  cenb 
a pound. In  1876, the United States imported 700,000 pouuds 
of shellac alone. To collect this is simple work for boys, and 
will prove an important industry. I t  mill require little or 
110 capital. The twinge are boiled in hot water, and the gum 
rises to the top, is skimmed off, strained, and dried on smootll 
stones, and handpressed into flakes, ready to make sealing-wax 
or varnisl~. The residue, when allomed to settle, makes lac- . 
dye. The plants live on a rainfall of three inches a year. 

In Vol. V1 (Botany) of the reports of the U. S. Geographi- 
cal Surveys, west of the 100th meridian, we find the following 
information relative to these two plants which would seem to 
be worthy the attention of commercial men and manufacturers, 
page 108-Acacia Greggii, Gray.-A small tree, 10 to 20 feet 
high, pubescent or glabrous, unarmed or with scattered, stout 
recurved prickles ;. pinns 2 or 3 paire, on a slender petiole; 
leaflets 4 or 5 paws, oblong or oblong-ovate, 2 or 3 lines long, 
rounded or truncate above, narrower at base, rather thick, 
and with 2 or 3 straiglrt nerves ; flowers in cylindrical spikes 
an inch or two long, the peduncles equalling or exceeding the 
leaves; pods thin, coriaceone, flat, 3 or 4 inches long by 5 
to 7 lines broad, shortly stipulate, acute, curved, glabrous, 
and reticulated, more or less constricted betwoen the seeds ; 



seeds half an ineh long. From Western Texaa to Southern 
California ; collected in Western Arizona, 1873. 

Page 41-Lama Mezicana, Moricand, Creosote burh.-Com- 
mon from Weetern Texae to Kern County, California, and 
southward to Mexico. Dr. Loew's examination proves that 
the reddish brown exudation on the branches, caused by an 
insect, will yield a red coloring matter showing a11 the reactions 
of cocliineel. "The alcoholic extract of the leaves, on evapora- 
tion, yields a greenish brown residue of a specific and some- 
what disagreeable odour, more strongly perceptible on boiling 
the extract with water. Thie reeidue is only, to a amall extent, 
soluble in water, and the eolution has an acid reaction. I t  
yields a light yellow precipitate with acetate of lead. The 
part of the alcoholic extract, that is insoluble in water, is easily 
soluble in alkaliee. I t  also dissolves in nitric acid at  a 
moderate heat, whereby exudation takes place. On addition 
of water a yellow brittle mass is precipitated." The Mexiaans 
are said to use an iufusion of the leaves for bathing in with 
good effect in rheumatic affections. (Aleo Vol. II1,Wheeler'e 
Re rts.) 

%Olge 80-Larreo Harimma, Moric. (L. glutinom, Engel- 
mann),-Valley of the Gila, Arizona. Thie shrub is especially 
common on the hilla bordering the Gila, also on the sandy 
wastes adjacent to Tucson and Camp Lowell, in Ariiona, even 
im arting its etrong odonr to the air. & the third volume of these reporta thia phnt ia also 
oalled stinkweed.-5cicnlafi American. 

IN a recent number of the Asian, in a kind notice of 
our Journal, the reviewer, referring to our note on the subject 
of toughened glass for sleepers, refere us to l!b Month, in 
a late number of Chambers' Journal, where i t  is stated that 
" where ass sleepers have been laid by way of experiment 
they stanf  wear and tear aa well as iron, .perhapa better, 
for they do not corrode." On the same subject we now ex- 
tract from the Timber Trcdes JourraC as follows :- 

u ~ o u s a E a ~ ~  GLW SLEEPEBB.-In regard to this subject the New 
York Manufact- and Builder says :-We feel inched to express 
our lack of confidence in the practical application of this material 
for railroed sleepers. The advantages of wooden alee ers are, that 
railroad s ikes.are easily driven into them; but how atout making 
reliable &tenmga of the rails to g h s  P And how about tightening 
when a rail becomes loose P Then wood possesses an elasticity which 
is .not only very desirable ss a eeat for the rails, but neoessary. On 
the first experimental elevated r a i l r d  in Greenwich-street, thie 
city, the rails were fastened direotly upon the l a r ~ e  T piecea which 
orowned the columns supporting the road ; a great improvement was 
effected by putting wooden slee ere across on top of these rails, and 
then other rails on top of tgese sleepers ; and thia is essentially the 
~rinciple u n which now all the New York elevated railmads are 
mtructokP Another examplo acurn to OUI mind. Some forty years 

10 
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ago the Camden and Amboy Railroad, between New York and Phila- 
dolphia, wss built on stone sleepers. It was an posed that as stone 
raa  so much superior to wood in solidity and furability, it would 
be a great advantage, not only in strength, but rrlso in mt of repair. 
These stone sleepers and piers were all removed thirty years ago and 
wooden eleepers substituted, and we do not see why glans would have 
any advantage over stone. The stone referred to waa granite, some 
varieties of which are about w strong as the toughened glass 
rcferred to." 

WE have received the Report for 187879 of the Oota- 
camand Botanical Garden, which presents but little of forest 
interest. It is stated that the Araucaria (A. B i d d l i )  thrivee 
admirably on the Nilgirirr, one specimen, only twelve years 
old, having reached a height of over 28 feet Mahogany, 
too, seems to be doing well, though we should certainly have 
thought that the nttitude would be too great for it. 

The success of the Cocoa plant in the Nilgiris, as well ae 
of Liberian coffee, seems to be the chief point of interest 
i n  this report. The former seems to have been most snc- 
cessful, while the growth of the latter seems fo be very fast 
aud healthy. 

A NEW variety of the Cedar hss been discovered in Cy rus. 
I t  was, we believe, first brought to notice by s i r  Earn- 
uel Baker. It is very nncommon, being found in only 
one locality in the mountains. In character i t  is said to 
resemble more nearly the Atlas Cedar than the Cedar of 
Lebanon or the Deodar. 

IN an article in the Asian, to which me have already re- 
ferred, i t  seems to be supposed that the translation of an 
Italian paper on tlie Carob tree by Mr. Duthie, which appeared 
in our last number, wae taken from the journal of the Agri- 
Horticultural Society. This, too, the Society seem to think, 
for we have received letters from their Secretary requesting 
us to  acknowledge that the paper was taken from their 
journal." However, we are afraid the Society will not get 
any such acknowledgment this time, the fact being that 
the paper was placed m our hands in lnanuscript last January, 
only just too late for the January number and possibly as 
soon as i t  was received by the Society. At the time we sent 
the paper to press, me were unaware of the Society's also 
having ublished it, or we should probably have left them 
the who !' e of the honor and glory of producing our friend Mr. 
Duthie's interwting translation. 

ON the 9th May last, at  three o'clock in the afternoon, 
n fire broke out in the Forest of Fontainebleau in the part 
knowu as the Gorges d'd~prernout. The fire which, i t  
wema probable, was due to the carelcasness of a smoker, spread 
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rapidly in the dry grass and among some young maritime 
piecea which had been killed by the minter frosts. The damage 
done waa estimated a t  3,000 francs, and the area burnt over 
waa about 10 hectares. I t  was extinguished in tile evening 
with the assistance of passers-by and a detachment of the 
11th Hussars.-Rme der h u x  et Pordls. 

TBE FOREST A m  IN Born~~ . -The  Bombay Gazette regrets 
to learn that since Sir Richard Temple's departure there has 
heen an attempt to reverse, at least to modify to a considerable 
extent, that foreat policy which he so successfully, and in the 
face of great official opposition, introduced into the Presidency. 
Believing, as this paper does, that npon the proper protection 
of forests, and on the re-clothing of the denuded h~lls of the 
Deccan with vegetation, depends in no small degree the future 
prosperity of this country, the reversal of the lately inanprated 
forest system would in ita opinion be s national calamity. 
After quoting in support of the policy of the Act the example 
of the efforts now being made by the Americans to reaffores 
their country the article continues : " i t  is asserted that the 
application of the Forest Act entails very great hardship on 
the people. We believe the reports of these hardahips to be 
very greatly exaggerated. The Act provide8 that no ground 
shall be taken over unless all claims have first been settled. 
1s it seriously maintained that this provision is inoperative ? 
I f  claims on the waste taken over be once settled, a villager 
chooses to enter a Government plantation and to cut down 
young trees, he deserves no sympathy if he is punished. More- 
over, the intention of the Act is not to stop the consumption 
of timber, but simply to regulate i t  and to provide for the re- 
placement of whatever is cut d o m .  If the villagera were 
allowed to hnve their o m  may, there would soon be not a tree 
in the country. So for their own good, and above all for the 
good--even the safety--of the millions who have aa much 
right to these forests as .the few villagers who live near them, 
the provisions of the Forest Act must be carried out. I t  is 
also said that con~ervation of waste lands means a diminution 
in the supply of forage. That is not the case; on the contrary, 
land that ie conserved yields ten times more forage than bare 
tracts exposed to the scorching sun, and from which the earth 
is year b~ year being wasted away. All that the Forast Act 
reqnires is, that the people shall desist from sending their goats 
and sheep into conserved tracta until the trees are strong 
enough to be left to themselves. We sincerely hope that the 
Governor and his more immediate advisers will not be led away 
by clamour, but will steadily carry out the policy of reafforest- 
iug the wastes which i t  was the proudest achievement of his 
pred-r to lay down."-Pioneer. 



? ~ E ~ S B S .  CHURCHILL & SIM will, on May 25th a t  the Baltic 
sale room, offer the following :-a fine entire parcel of Honduras 
wood, a parcel of city wood curls, cedar, American black 
walnut, Kawrie pine planks, camphor wood, birde'-eye maple, 
rosewood and fustic; also a varied a~lortment of Emt India 
furniture hardwoods, the latter to be sold without reserve 
by order of the Comervator of Forests, North-West Provinces, 
for the purpose of introducing these woods to the home 
trade, coneisting of native mulberry, maple, walnnt, chestnut, 
oak, kara, eieeoo, olive, and boxwood.-( Timber TradGI Journal.) 

THE T&AK MARKKT.-M~SS~. Bulloch Broa., in their Ran- 
goon market report, dated April 2 2 4  1880, eay that little 
business, hae been done in timber for Europe, and the market 
closes quiet. The quotation relnains at £8 2s. 6d. per tun of 
50 cubic feet. The export of teak from April 8th to 21st to 
Enrope was 162 tons, making a total of 733 tone since January 
l e t  laat, against 8,258 tone during the same period last year. 
I n  their Moulmein market report, dated 15th April, the same 
firm state that the demand for whnt teak is availableis still 
very keen, and one of the princi a1 ehippere is  reported to 
have made a purchase of 2,000 P ogs a t  a very high figure. 
The export of teak from 2nd to 5th April to Europe was 955 
tons, making a total of 9,475 tuns aince 1st January, againat 
1,334 tow during the same period laat year.- (Ib.) 

On May 25th Measre. Churchill & Sjm offered for sale a t  the 
Baltio a varied assortment of furniture and fancy woods. 
The following are the prices realized :- 

298 l o p  Hondurss mahogany from St. Thomas, sold at 
4)d. to 9)d. ; average 6,5&. 

37 loge ditto cedar, ditto, at 4)d. to 5)d. ; average 4Ad. 
The black walnut from New Pork, went off briskly at k. 

to 58. Sd. per foot cube. 
10  lanks Ihwrie pine a t  2s. 9d. r foot cube. I' 40 o e  Hondurrn rosewood wereEught in a t  2 6  per ton. 
The samples of East India fancy woods, to which we 

alluded last week, were all sold at prices noted below. These 
woods were sent from the Tone division of the North-west 
Provincee of India, and shipped a t  Calcutta by order of the 
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Oonservator of Forests, North-weat Provinces, with the object 
of introducing them to the home markets. 

3 logs mulberry wood ( 6  c. f.), at 4a. 3d. per c. f. 
3 ,, maple (5-& c. f.), at la.  3d. 91 

3 ,, walnutwood (8,$ c. f.), a t  4s. n 
3 ,, chestnut (9,b c. f.), at 2s. I, 
3 ,, oak (8& a. f.), at 2s. 6d. 9 )  

2 ,, kaka wood /6& c. E), at 48. Sd. ,, 
3 ,, s i m  wood (ll& c. f.), at  6s. 9d.. ,, 
3 ,, olive wood (9& c. f.), at 12s. Y J  

3 pce. boxwood (2 cwt. 1 qr. 22 lbs), a t  218. p. cwt. 
The pieces of boxwood were remarkably fine specimens, 

equal in quality to the best Abaeia, and fetched a very high 
price, equivalent td £21 per ton. These logs were depreciated 
in value for ordinary purposes, owing to their having been 
squared, which was a mistake, a8 in that operation much 
valuable wood had been wasted, and when the bark ie removed 
a good protection to the log is destroyed. In the present 
state of the boxwood trade, and considering the fact that the 
supplies which have been coming forward for some time past 
are deteriorating in quality, from the action of the Turkish 
Government in cloeing the forests and from other causes, the 
probability of a supply of this wood from' India is a matter of 
considerable importance. The usual run of this wood would 
not however fetch the high price of this licked sample. The 
beet of the other samples received consi erable attention, and 
realised well ; much better, no doubt, than if they had been 
larger parcels. These prices cannot, however, be taken as 
any criterion, for whether supplies can be sent to this market, 
and sold at prices which will cover transit and freight, and 
then leave a profit, is very doubtful. Could these woods, or 
the beet kinds, be regular1 placed on the market at moderate 

in them-(lb.) 
E figures, there is no reason w y a trade should not be developed 

Mlrse~s. MACKANZIE LYUL A N D  CO. inform US that the follow- 
ing are the present quotations in Calcutta for Monlmain 
Teak, oii :- 

Square Timber, 20 to Zg feet long 
10 to 13 inches square fimt o l a ~  Re. 70/86 per ton. 

Do. 80 to 46 fwt long 
14 to 18 inches square ... ,, 1001130 ,, 

8econd o l w  Timber ... ... -.- J ,  u / 6 0  ,, 
Planks, long lengths, fimt claw ... ... ,, 76/86 ,, 
&mtlinge (of eizes) ... ... . 60/80 . ,, 



1.-GAZETTE O F  IXDIA- ' 
No. 224F.-Phe 22nd A p d  1880 -Mr. R. Xing, Aesiat- 

ant  Conservator of Foreate of the 2nd Qrtade, now on 
leave, ie transferred from Coorg to the Central Provincee. 

No. 228F.-% 23rd April 1880.-Dr. W. Schlich, Con- 
aervator of Foreste in the Punjab, and iUajw J. 0. 
Doveton, Coneervator of Foreate in the Central Provincee, 
are promoted, enbatantively for a time only, from the 
3rd to  the 2nd Grade of Conaervatore of Foreeta, with 
effect from the 11th April 1880. 

No. 2MF.-TA6 27th April 1880. -Mr. A. E. Wild, 
Deputy Coneervator of Fore~ te  of the 3rd Grade. now on 
leave, ie traneferred from Britieh Burma to the Punjab. 

No. 259F.-The 7th May 1880.-iKr. B. Ribbenirop, 
Coneervator of Foreate of the Pegu Circle in British 
Burma, ie appointed. in addition to his own duties, to act 
ae Coneervator of Foreetn of the Tenaeaerim Circle, 
during the absence of Major W. J. Seaton on aix weeke' 
privilege leave, with effect from the date on which Najw 
W o n  may avail himeelf of the leave. 

No. 272F.-Tlb 7th May 1880.-The sewicee of NT. 
B. H. Badan-Powell, O.8., Tonaervator of Forerib in the 
Punjab, are replaced a t  the diepoaal of the Government 
of the Punjab, with effect from the l l t h  April 1880. 

NO. 299F.-Tb 25th May 1880.-Mr. Q. Qrei , Con- 
eenator of Foreeta, Central Circle, ~orth-$Teetern 
Provincee and Oudh, is promoted, eubstautively for a 
time only, from the 4th to the 3rd Grade of Coneerv~tors 
of Poreeta, with effect from the l l t h  April 1880. 

No. 307F.-The 28th Yay 1880.-Afr. Q. P. Ta-ylor, Snb- 
Assistant Coneervator of Poreeta in the Central Provincoe, 
ie appointed to officiate aa an Aeeietant Coneervator of 
Foreetaof the3rd Qrade,with effect from the lstAprilL880. 

No. 323F.-The 4th June 1880.-With reference to the 
Notification of thia Department, No. 940F., dated the 
4th December 1879, Dr. 8. 9. F. Worth, Sub-Aeeiatant 
Coneervator of Foreets, and officiating ae an Assietant 
Conservator of the let Grade in the North-Western Pro- 
vinces, is confirmed iu the latter grade, with effect from 
the l e t  April 1880. 

No. 358F.-TXe 16th June 1880.-In Notification No. 55F. 
of the 28rd January 1880, gracting Mr. A. I: Dryrdale, 
Deputy Coraervator of Foreata in the Hyderabad Ae- 
aigned Diatricta, one year's furlough to Europe,- 

Por Section 18, Chapter IV. of the Civil Leave Code- 
Read Section 21, Chapter IV. of the Civil Leave Code. 
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 CALCUTTA GAZETTE- 
50 20th April 1880.-Mr. W. Jacob, Deputy Con~ervator of' 

Foreate, is allowed an extension of furlough for six months 
by the Bight Hon'ble the Secretary of State for India. 

The 27th &a 1880.-htr. P. B. Muneon, Assistant Con- 
newator of fl'orests, Kurwong Division, is allowed leave 
for two days, nnder paragraph 22, chapter I, section 2 
of the Forest Department Code, in extension of that 
granted to him under orders of the 80th March and 22nd 
April 1880. 

The 23rd June 1880.-The following officers have p d  in 
the subjects mentioned opposite their names :- 

1. dlr. '3. G. O h t a r ,  Bengali, by the Higher Staadard. 
2. Mr. 3. B. Manson, Bengali, b the Lower Standard. 
l'he 2l.r Jwn. l.880.-Mr. 27. fid, Assistant Conrmrvator of 

Foreeta in charge of the Teesta Division, is allowed leave 
for three months under paragraph 2% of the Forest 
Department Code, with effect from the 1st July 1880. 

dlr. J .  0. McDcmell, Deputy Conservator of Foresta, Dar- 
jeeling Diviiion, i appointed, in addition to  hie own 
duties, to have charge of the Teesta Division daring the 
absence on leave of Mr. E. fichu, or until further orders. 

!l'h 24th June 1880.-It is hereby notified, nnder section 19 of the 
Indian Forest Act (Act VII of 1878), that the tract of land 
in the Hazareebagh dietrict, which. in notification of 28th Ma 
1810, it waa pro sad to constitute a haerved Porest, a h a 8  
from the 1st 18sO be a Reserved Forest under the mid 
Act. The boundary of the said tract is as follows :- 

North.-The boundary between the Gya and Hazareebnqh dis- 
tricts, from a stream running in a south-went direction to 
the east of Bisneeteekur to the int where the boundary 
between per aha Kodema r n ~ K h 1 ~ 7 1 1 k d i h .  meets the 
~ y a  distnct K d a r y .  

East.-The boundary between pergunnahs Koderma and Wnr- 
ruckdiia, from the above point to a point about half a mile 
south of Phootlihi river. 

,South.-A demarcrted line in a direction slightly south of east 
to the source of the river which rises at  Phulwariya, and then 
that river. 

Weat.--The same river, then a demarcnted line, first north, then 
north-oast, then north, and then north-eaet again to the river 
near Bisneeteekur, and then that river. 

~.-'ATORTH-WE~TEBR PBOVIXCEB AND OUDH GAZETTE- 
No. 421.-The let April 1880.-Mr. W. B. J. Bre- 

reton reported his return from the leave granted to him 
in this Department Notification No. 85, dated the 2 l s t  
January 1880, on the forenoon of the 19th March 1880, 
and resumed charge of hia division from Mr. J .  M. Braid- 
wood a t  the same time. 

The untaken portion of his leave, oiz., two days, is hereby 
cancelled. 

dfr. Braidwood had aeaumed charge of the divieion on the 
afternoon of the 5th January 1880. 
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No. 446.-llia 8th April 1880.-Mr. A. R. &.rant, 
Deputy Conservator of Foreets, Qanqee Division, fur- 
lough to Europe for one year, with effect from the 1st 
May 1880, or subsequent date, together with the 
subeldiary leave to which he is entitled under the new 
rules. 

NO. 460.- Th  10th ApriZ 1680.-BTi'or H. 0. T. 
Jaustt ,  V.O., Deputy Conservator of Foreeta, was relieved 
of his duties aa Divisional Officer, Saharanpur, on the 
forenoon of the 30th March 1880, by Mr. J. E. O'G22a- 
ghan, who will hold charge of the Saharanpur division till 
furtber orders. 

No. 471.-Ilie lath April 1880.-Nr. 0. Qr* 
reported his return on the forenoon of the 1st Apr~l 
1880, from the leave granted to him in this Department 
3otification No. 1, dated the 2nd January 1880, and 
received charge of the Central Circle from Captcrin Wood 
on the same date. 

No. 491.-m 24th April 1880.-With reference to 
Government of India, Home, Revenue, and Agricultural 
Department, Notification No. 123F., dated the 20th 
February 1880, Major H. 0. T. Jarrstt, KC., reported his 
departure for the Central Provinces on the 7th April 
1880. 

No. 519.-The 8th Yay 1880.-hfr. J. E. O'CallaggLn, 
Deputy Coneervator, made over, and Dr. El. 8. 9.. Warth, 
05ciating Assistant Conservator, received charge of the 
Saharanpur Forest Divieion on the afternoon of the 22nd 
April 1880 

No. 530.-2% 12th H a  1880.-Mr. A. B. Grant, 
Deputy Conservator, madb over charge of the Gmgea 
Division to Mr. 0. Crsig, Aaaietant Conservator, on the 
forenoon of the 20th April, and ailed from Bombay on 
the afternoon of the let  May 1880. 

No. 562.-The 2lrt  May 1880.-Xi. 8. E. Wilmot, 
Aesietant Conservator, 2nd Grade, to Assistant Con- 
servator, le t  Qrade, with effect from the 13th April 
1880. 

No. 582.-17M 26th May 1880.-Mr. B. J. P. Pindsr, 
Sub-Aeeistant Coneervator of Foreata, Bahraich Division, 
four months' leave without pay from the le t  June 1880, . 
or subsequent date. 

No. 641.-The 21rt June 1880.-Hr. 8. E. Wh~wt,  
Assistant Conservator, 2nd Qrade, passed the higher 
standard language examination prescribed for Poreet 
officera in the North-Weetern Provinces and Oudh, on 
the 13th April 1880, in accordance with the rules laid 
down in this department Notification No. 163, dated the 
6th February 1880. 

No. 668.-The 28th Juna, 1880.-Mr. J .  0. dlurray, Sub- 
Aesietant Coneervator, from the Jaunear to the charge 
of the Tone Eoreet Divieion. 
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4.-PUNJAB C)AZE'PTG- 

No. 135F.-!l7ze 1st  April 1880.-i11r. P. 0. h a r c i a n d  
and Hr. P. D'A. Vincent, Aaeistant Conservators of 
Foreets, 2nd Grade, are promoted to the le t  Grade, with 
effect from the lnt April 1880. 

No. 154F.-The 8th April 188O.-iVr. 0. 2. Pmdall, 
Aeeiatant Conservator of Foresta, Sutlej Divieion, ie 
appoiuted to the charge of the Fuel Reserve, Northern 
Division, ~ i t h  effect from the afternoon of the 3rd April 
1880, oice iVr. E. Wrrest, p~oceeding on leave. 

No. 173P.-The 19th A p ~ l  1880.-Mr. E. &arling, 
Deputy Con~ervator of Forests, is, on return from the privi- 
lege leave of absence granted to him in Punjab Qovem- 
ment Qazelte Notification No. 87 F., dated 26th February 
1880, posted to the Fuel Reeerve, Northern Divieion, of 
which he assumed charge on the afternoon of the 8th 
April 1880, relieving Br. 0. E. Fendall. 

No. 174F.-Alr. 0. E Ebndall, Azeietmt Coneervator 
of Foreste, ie, on being relieved of the charge of the 
Fuel Heaerve, Northern Divieion, retransferred to the 
Yutlej Division. 

No. 17OF.-Afr. A. Pengelly, Deputy Conservator of 
 forest^, is nttached to the Wvi Divieion, with effect 
from the 16th April lS€iO> for demarcation of the Chamba 
Reserves. 

No. 184F.-The 22nd A p d  1880.-Nr. R. d.'A. Vincant, 
Aesietant Conservator of Foreate, Plnutrtion Divieion, 
liae obtained examination leave of absence for three 
months, with effect from the afternoon of the 17th April 
1880. 

No. 185F.-Mr. E. A. Down, Aesiatant Conservator of 
Forests, attached to t,he Plantation Divieion, ie appointed 
to the charge of that Division during the absence of 
Mr. Vincent, or until further orders. 

No. 242F.-The 16th June 1880.-In continuation of 
Punjab Qouernment Qnzette Notification No. 34F., dated 
19th January 1880, the undermentioned officer haa 
been granted a further extension of leave by Her 
Majeety'e Secretary of State for India, as advieed in liet 
dated 14th May 1880:- 

Ln*r 1 Appomtment. I= of ext.%ui~n ~~ W. Bighy 

-7 

3 0 .  248F.-The 21et June 1880.-dlr. 1E. 0. h a r c h a n d ,  
Aenist,mt Coneervator of Foreate, Eivi Division, ie 
appointed to the charge of that Divieieu, with effect 
tivm the afternoon of tho 31st May 1880, uutil further 
orders, oice dfr. B, Brome, retired. 

11 

Uncovenanted. 
Grade. 
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No. 255F.-The 25th Juna  1880.-Wr. 0. F. Elliott, OR- 
ciating Deputy Conservator of Foreete, Rtiwalpindi 
Division, hns obtained privilege leave of absence for two 
monthe and twenty-nine days, with effect from t h e  
afternoon of the  4th J u n e  1880. 

No. 25GF.-Mr. J. 8. dlackay, Assietant conservator of 
Forests, Beae Division, is  appointed t o  the charge of the  
Bdwalpindi Division, during t h e  absence on  leave of 
dlr. Elliott. 

~.-CERTUL PBOVIHCE~ GAZETTE.- 

No. 1358.-fie 9 f h  April 1880.-Yr, E. '.. Fetnandez, 
Aseistant Coneervator of Foresta, passed on the  29th 
ultimo in Hindustani by the Higher Standard. 

No. 1500.-The 22nd April 1880.-Major H. C. !L? Jarrett, 
P.O., Deputy Conservator of Foreete, poeted t o  t h e  
Chanda Div~eion, reported hie arrival a t  Chnnda on the  
afternoon of the 12th instant, and received charge of t h e  
Chanda Division from Mr. IE. Moore, Aesintant Cou- 
wrvntor of Foreeta, on the 15th idem, afternoon. 

No. 1501.-Mr. H. Moore, Aeeietant Conservator of Foreah, 
Chanda Division, on  being relieved by Major E. (I. 
l'. Jarrett ,  V C., Deputy Co~leervator of Poreeta, ie poeted 
to the  Nagpur Division. 

Nr. Moore received charge of the  Nagpur Divieion of 
forests from dlr. E. D. M. Eoqpe*, Assistant Coneervator 
of Foreste, on the  17th instant, afternoon. 

No. 1625.-The 30th April 1880.-di*. W. P. T b n a r ,  
Assistant Conservator of Foreete, availed himself on t h e  

forenoon of the  10th ultimo, of the  subsidiary leave 
granted t o  him by the  Government of India, Home, 
ltevenue, and Agricultural Department Notification. 

No. 109 F ,  dated 17th February laet making over charge of 
the  Hoehangabad Forest  Division to Muhammad GLse, 
Forest Ranger. 

No. 1792.-Tha 13th Hay 1880.-Her~.s. E. E. Fmnandez, 
E D. '14. Booper and E. Dobbr, Assistaut Coneervatore 
of Foreste, 2nd Grade, i n  these Provincee, a r e  promoted 
t o  the 1s t  Grade, with effect frcm t h e  l e t  ultimo. 

h'o. 1823.-The 141th May 1880.-Under Section 41 of 
Act VII .  of 1878 (The Indian Foreet Act) t h e  
C h ~ e f  Co~nmieeioner is pleased to make the  following 
rules :- 

All words n ~ e d  in these rules and defined in 
Interpretation clause. Aot VII. of IS78 (The Indian Forest Act) shall 

be deemed to have the meaning respectively 
to them by the raid Act. 

1. The Conservator of Forests mny establish depbts for the ernmination 
ot timber and other forest produce in tranrit and 

f o r E s ~ ~ ~ l L b , ~ ~ , f t ! $ ' ~  for the collection of dues on snch timber or prcr- 
timber, &a. duce, provided that the name and aitnation of 

each dep8t and the ronte on which it  is situated, 
is notified in every town aud village in the neigbbourkood of such depbt. 



2. N o  timber or & e r  forest prodaea shall be moved on any route on 
which a depbt has been eetablirhed, nnlene 

for timber covered and ams~pnn ied  by a pare isened by 
On loUtes On drpOts the Foreat Officer or by the owner of the forest have been a~tablished. 

M the cane may be. Such pars sl1a11 specify the 
kind and quantity of timber or other forest produce, the marks it bears 
(if any), the place i t  came from, and shall he legibly signed or stamped 
by the forest officer, or by the owner of the forest or him agent. 

3. The moving of any timber or other foreat produoa thro~igh or out 
of any reserved or ally Government foresrs. 

Prohibitina amimt except by routes on which depdta have been moving timbor &a, except 
by de6aed roatm. established under Bnle I in prohibited. Provided 

tllnt the Connervator of Forestr may exempt the 
inbahitante of any locality, or m y  cl.es of timber or other forest producw 
from the operatio11 of tllie rule. 

No. 1824.-The Chief Commissioner i s  pleaned, unde r  
Section 75 of Ac t  VII. of 1878 (The Indinn Fores t  Act)  
to prescribe a n d  l imit  t h e  dut ies  of certain F o w s t  OfEcera, 
and t o  provide for  t h e  payment  of rewards t o  cer ta in  
officers and informers by t h e  following ru les  :- 

The Conservator of Foreete, all Deputy Commirsionern. Ansistant Com- 
misrionem, Deputy Comervatom, Asristant 

Perm of F o r d  Conrervatora, Sub-Assistant Connervatorn, 
OfBwm. (wl~ether probationers or otherwine) Tnhsildwrn. 

Forest Ranprs ,  Foreatern, and Forest Guards, 
whether in permrnent or temporary employment, are appointed to do all 
acta and exercise all powers t k t  are provided by the Ad te be done or 
sxereistd by "any Forest O5oer. 

With the exceptions rovided by rules 3 and 4, the powers mentioned 
in the 3rd column of t f e  f,dlowing schedule will be exeroired by the 
afiicen, meatioued in the 1st column of the same schedule opposib which 
they appear. 

I Beation of1 

Ckr Omcan 

a - A l l  D q v  Consamtors, Arsis- 
taut %-aton. Porcat 
Bugera md Forenterm. ope- 
ci.U authorized in that behalf 
by do Conmnator of Poream. 

2 *tluyh 
powen u e  

given. 

Mof dewription of nahue of perm 
oonfeerred. 

#) To publiah trurdation of Notilloation8 of 
rnsned foreah. 

I. b e  of Pore& Mriuoe 4' To decide chiau to drift timber, &. 
W To reaeire p s p e n b  on aocount of drift 

tamhar &. 
a TO re11 ' b r a t  prodnos tor ~ ~ v s m m c a t  

1 $6 
1 
f 82 

) 

XI.-M Deputy Cornmimomas, 
Auimtsnt Cornmiaslooen. D b  
nty Conwmatorq Alristant Laton &b.*,,istmt 

0onarrabn:  and Tduildera 
m~d  all Forest hugera. 

To permit sats otherrjle prohibited in 
resorved forea~a. 

To take poeaessiou of hrat produce re- 
ferred to in Uscbon 81 of Aot VVI of 
18i8. 

60 i 
dnw. 

TO dirwt d a ~ ~  of ProPertY 8ei.d. 
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The Connecvator of Forests ie empowered 
Powem of Conrervator. to exercire all or any of the powers conferred in  

the foregoing schedule. 
I n  reap~ct of second class reserved forest., Deputy Comminrionen will 

exerci~e all o t  any of the powers conferred on 
dDeputy the Conservator of Foreste. &mnera. 

The Conservator of Forests is empowered, under Section 24 of the Act, 
with the revions snnction of the Commissioner of the Division, to stop 
ways an! watercourse. in reserved forest.. subject to the proviaions of 
that seotion. 

811 Revenue Officers below the rank of Tnhsildar, and nll Police Officern 
up to and including I n ~ p e c t o r ~ ,  and all Forest 
Officera includitrg clerks and memcngers below 

Fore't OBcers the rank of Sub-Asrintant Conservator, as well m i r e  rewards. 
as persona not in the public servioe, are eligible 

for rewards under the following rules :- 

On codviction of an offender, the Maginkate by whom the cRae has been 
decided is acithoriaed to grant a reward not exced- 

&wards to idarmera in ing the estimated value of the timber or other 
in which them h.r forest produce, or other articles co~rfiscated, plur 

bean a prorecution. the amount of any fine imposed (and not exceed- 
ing &. 100) in such proportions as he may 

think fit, to any pemon or persons who may have contributed to the seizure 
of the property cotrfiscuted or the conviction of the offender. 

If  in any case the Magistrate considers that more than Re. iOO should be 
distributed- rewards, he shall submit his recommendation for a l a r ~ q  
reward through the Conservator of Foreste for the orders of the Local 
Government, giving his reason for the same. 

I n  caees where, under Section 87 of the Indian A)rest Act, a Forest 
Officer has ucce ted a sum of money an compensa- 

PO-(# I. infonuera tion for any k m n g e  which may h ~ v e  been am- 
when the offence hsr been mitted, the Cooservator of Forests may authorize 
compounded. the payment of a portion of the amount realized 

a reward to any persou or persons who may 
have contributed to the discovery of the offender. 

No. 1825.-The Chief Commissioner i s  plensed t o  inves t  a l l  
D e p u t y  Commissioners a n d  Ass is tant  Commissioners, t h e  
Conservator of Fortmts, a l l  Depu ty  Conservators, Assis- 
t a n t  Conservators, Sub-Assistant Conservators, a n d  
Tahsildarn, with t h e  powers described i n  Section 67 of A c t  
VIL of 1878  (The I n d i a n  Fores t  Act.) 

No. 2286.-The 22nd J u n e  1880.-Yr Xing, Aeaiatant 
Conservator of Forests,  trnnsferred t o  t h e  Oentra l  
Provinces by Governmen t  of I n d i a  Notification No. 
2 2 4  F. of 22nd  Apr i l  last, is posted to the B e t u l  
division. 

No. 2382.-me 29th  June 1880.-Six mon ths  leave o n  
medical  certificate, u n d e r  Section 4, Supp lemen t  I?. of 
t h e  Civil Leirve Code, i s  g ran ted  t o  Xr. T. G. B. 
Atkinaon, Sub-Assis tant  Conservator  of Fores ts ,  w i th  
effect from 8th M a y  last, or such date as he may  have 
availed himself of t h e  aame. 



6.-Bsrrrea BURHA ( 3 ~ e s m . -  

No 26.-!t'he 24th Marclc 1880.-The forest in the 
Tounghoo district. Tenuserim division, having been 
sanctioned by the Chief Commissioner as a Government 
reserved forest under sections 13 and 14 of the Forest 
Rules of 1865, is hereby notified as tile East Swa Stata 
Bersroe. Area,-about 27 square miles. 

NO. 83.-Tha 27th April 1880.-Pending the confirmn- 
tion of the Government of India, dir. B. Ribbentr , 
Conservator of Foreets, Pegu circle, Britieh Burma O f  , 
is appoi~lted, in addition to his own duties, to actns 
Conservator of Forests, Tennnserim circle, during the 
absence of dinjor W. J .  Seaton 0x1 privilege leave. 

No. 84.-Tha 27th dpriil 1880.-Under the provisions of 
section 44 of tlle Civil Leave Code, iUajor W. J .  Seaton, 
Conservator of Forests of the Tenasserim Circle in 
British Burmnh, is granted six weeks' privilege leave 
of absence, with effect from the 17th instant. or from 
such eub~equent date as he may avail himself of it. 

No. 85.-!Z'he 29th April 1880.-Under the provisions of 
sections 41 arnd 42 of the Civil Leave Code, Lierhte- 
nant C. P. Bingham, Officiating Deputy Conservator 
of Forests, is grunted three months' privilege leave 
of absence, wit11 effect from the date on which he may 
avail himself of it. 

No. 86.-The 12th Nay 1880.-mr. B. Bibbontrop 
received charge of the office of Coneervator of Forests, 
Ter~nseerim circle, from Hajor W. J .  Seaton on the 28th 
April lb80, afternoon. 

No. 37.-The 12th Hay 1880.-Mojo+ W. J. Seaton, 
Conservator of Forests, Tenasserim circle, availed himself 

rivilege leave granted to him in this Depart- 
ment Of  the^ otification No. 84, dated the 23rd April 1880, 
on the 28th idem, afternoon. 

JSo. 42.-T7ta 2nd June 1880.-Wherese it appeara to 
the Chief Commissioner that land is required to be taken 
up a t  the public expense for a public purpose, mz., for 
the construction of a fire-trace round the Kyetpyoo 
-gan plantation, it is hereby notified that the follow- 
ing land in the dietrict of Hanthawaddy will be appro- 
priated for that purpose :- 

A strip of waste land 4,958 feet long by 600 feet broad, bounded 
re  follows :- 

Xwth.-The Kyet-pyoo-gan Plantation. 
Y&.-The Rangoon and Prome road. 
South 8 Weed.-A cut line. 

This declaration is made under section 6, Act X. of 1870. 
No. 43.-The 2nd Jmra 1880.-The forest situated in the 

Hlaing townshi of the Hantbawaddy district having 
been sanctioned' by the Chief Commissioner aa a Go- 
vernment reperved forest under sections 13 and 14 
of the Forest Kulea of 1865 is hereby notified as the 
Hlaing Yom Sfate Beeerve, subject only to a public 
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riglit-of-way from Sa-kas-gyee into tn~e Pounclio valley 
and to any other right-of-way that may be declared by 
the Chief Commissioner. 

Entimated area,-93 square milea. 
No. &.-The 4th June 1880.-With the eanction of the 

Government of India, the Chief Commissioner directs 
that the following Cutch Reserves in the Prome Yoreut 1 

division (Thayetmyo Civil district) be struck off the list 
of Qovernment State Reserves :- 

Thabyeela Cutch Re~erve-area 12) squnre milee. 
Bangone Cutch Beservearea 3 nqunre m~les. 
No. 45,-5?he 7th June 1880.-Lieutenant C. II Bingham, 

Officiating Deputy Conservator of Foreste, ~vailed 
himself on the 22nd ultimo, before noon, of the three 
months' privilege lenve of absence granted to him in 
this Department Notification So .  35, dnted the 29th 
April 1850. 

No. 46.-me 7th June 1880.-The forest situated 
in the Toungoo district, bounded as below, having 
been sanctioned by the Chief Commissioner as a Govern- 
ment reeerved forest under eectione 13 and 14 of the 
Forest Rules of 1865, ie hereby notified aa the Bone- 
doung State Reaerae, subject only to the privileges enu- 
merated in the appended etatement :- 

No. 47.-The 14th June 1880.-Major w. J. Seafon, 
Conservator of Forests, Tenweerim Circle, re orted 
his return on the 4th instant, before noon, from t 1 e pri- 
vilege leave of absence granted to him in thie Depnrtment 
Notification No. 34, dated the 23rd April 1880. The un- 
expired portion of hie leave ie accordingly cancelled. 

No. 90-58 20th dpri2 1880.-Nr. W 2. D'Ary, 
Aesiatmnt Conservator of Poreata, is declared to have 
psseed in Aaeameee by the Higher Standard at the 
examination held on the 25th March 1880. 

No. 10.-The 11th diay 1880.-In exercise of the powem 
conferred by Section 41 of Act VII. of 1878 (The Indian 
Forest Act, 1878), the Chief Commissioner of Aeeam ir 
pleased to malie, and, with the eanction of the Gover- 
nor-General in Council, to publish, the following rulee, 
which shall come into force on and from the let day of 
June 1880:- 

CACHAB RIVER BULBB.- 
I. A11 words wed in these rolee and de6ned in Act VIZ. of 1878 (The 

Indian Forest Aot, 1878) shall be deemed to have 
Interpretation, c h .  the lneaninga respectively attributed to them by 

tho said Act. 
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11. All timber a n 4  other forest roduce whioh is brought down by the 
Bnrlk a n 1  Katakhal rivers, or any of their 

BbpP9P Of timber for tributarie~. in the dirtriot of Cachnr, shall be 
''f.7;'; ~ ~ e ~ ~ ~ ~ f  stopped for examination, and for the payment 
tions. of the amounts due to Government thereon, 

whether aa duty, royalty, or on any other account 
a t  the iollowine plnces, vis. :- 

Sonaimukh, on the Rnrbk river ; 
Senltek, on the Bnrhk river ; and 
Jufferbund, on the Katnkhnl river ; 

or nt much other places aa the ChieE Co~nmissioner may from time t o  
time, by Notificntion ill the Aaaam Gazelle, prercribs. 
LII. All amounts so due to Government shall be paid into the Silchar 

eudder treasury, or into the Hbilhkhndi or 
Qrmt of p ~ w r  for tim- Kntigora tehsil treasnries ; and the t r e~anry  

other P ~ U W  by reeeipta el~all be handed to the Forest Office, in 
Officer in rbarge of the revenue sbtion, who shall there- charge of the revenue at.- 

tion, md the plpmenr of upon, if requested to do so b y  the person in 
feee on such p u .  ohnrge of such timber or forest produce, grant 

n pa88 for the same, in roch form as the Chief 
Commi~sioner mny from time to time prescribe, and for the issue of which 
fees will he levied aa follows :- 

(1) F Q ~  every raft of timber or bamboo6 or boat carrying Be. As. 
timber or bambooe, and for every raft or boat 
oarrying charcoal ... ... .a. 1 0 

(2) For every raft of cnnen or boat carrying onnee ... 0 8 
(3) For every raft of tllatchinpgrase and reeda or ekra, 

or boat carrying the same . . . ,.. 0 4 
No penon ehall remove any timber or other forest produce from any 

place nt which the enme has been so stopped, nntil euch pars h ~ s  Seen grant. 
ed by the Forewt Officer in oharge of tlle revenue stntion. 

IV. Should the persons in charge of any timber or other foreat pro- 
duce brought down the R a d k  nod Katakhal 

Qmt of paas on pay- rirers or any of their tribntnriea in the district 
merit of for landing of Cachar desire to land soch timber or other 
k";:: t,dCtp ,P?:; forest produce before reaching any of the placea 
referred to iu Snle 11. prescribed under these ruler as pieces for the 

stoppage thereof, they shall obtain the permis. 
sion in writing of the Forest Officer in charge of the nearest revenue 
stntion. I f  euch officer deems fit to grant snch permission, he ahall 
examine and measure the timber and other forest produce, and shnll, 
on  being Lnnded the treaanry receipt+ ncknowledging payment of the 
amount doe to Government thereon, prant a pats as  prescribed in Rule 111. 

V. Except with the permission In writing of the Forest W c e r ,  no 
timber or other forest prodnce in transit on the 

No timber or other pm- Barak and Katakhal rivers or any of their 
duce tobe removed, tributaries in the d i~t r ic t  of Cachar may be 

landed or removed inland, nor any soch timber 
menrof dues and he be cut up or converted before the amouut due 
ceipt of a paar to Government thereon has been paid. ~ n d  n 

paas haa been granted by the Forest Officer for 
for the same. 

TI. A11 timber and other forest prodnce which is brought down any 
river in the district of Cachar may be stopped 

tizto~fwe and examin.- and examined by any Forest officer or Pdice 
my F o r e ~ ~ , b " ~ o , ! ' ~ l O ~  

Officer, and the persona in chnrge of such tim. 
eer, ,ad the production ber or forest produce shall be bound to produoe 
p-a any pnsses which may have been granted to 

them under these rulee, when called upon to do 
s o  by wch Foreat Officer or Police Officer. 



VII. Any person infringing any provinion of t h w  rnlm rhali be 
punished with imprkonment of either deeorip- 

Penalty. tion, which may extend to six months, or with 
fine, which may extend to five hundred r n p m  

or will1 both. 
No. 11.-I1La 11th B?ay 1880.-In exerciee of the power 

conferred by Section 39 of Act  VII. of 1878 (The Indian 
Forest Act, 1878), the Chief Commimioner of Asaam is 
pleased, with the  previous sanction of the  Governor- 
General i n  Conncil, to  direct that, on and from the  1st 
day of J u n e  1880,duty shall be levied on all timber which 
is  brou ht down from any place be ond the frontier of i British B d i n  by the Bank and R n h k  a1 rivere, o r  any  
of their tributariee, i n  district of C d a r ,  a t  the  following 
rates :- 

(1) For every cubio foot of timber in the rough, of tbe following 
kinds: - 

Rs. b. P. 
Jnrul Nngmanr, Cllnm, Kurb ,  (all vnrietiea) 

jhulna, Gnndrni, Sutrnng, and Kuddum ... 0 4 0 
(2) For every cubio foot of timber in the rough of 

all other kinds ... ... ... 0 2 0 
(3) For every oubic foot of converted timber, the 

above rates, wit11 an addition of twenty-five 
per cent. 

(4) For every thousand bamboos ... ... 2 8 0 
No. 13.-Thu 13th May 1880.-The Chief Commiesioner 

hae been ~ l e a e e d  t o  amaleamate' t h e  Forest  Divisions of 
Yibaagar 'and ~ o l a ~ b a t t , "  with effect from the  1 s t  April 
1880. 

The amdgamated division will be  called the Sibsagar 
divirion, and t h e  head-quarters of the  divieion will be at 
Sibsngar. 

No. 125.-(PIw 18th Alay 1880.-Nr. W. E. U A r y ,  Aseia- 
tont Conservator of Poreute, 2nd Grade, having complied 
with the  conditione prescribed in t h e  Circular Heaolutiou 
No. 32 E., dated the 14th August, 1879, of t h e  Qovern- 
ment of India, in  the  Home, Revenue, and Agriculturnl 
Department, is promoted to the l e t  Qrade of Assistant 
Consewatom, with effect from the  1st  April 1880. 

No. 16.-Ihe 10th June 1880.-Tho Chief Commieaioner is  
plensed t o  prescribe t h e  following mtes of royalty to b e  
paid i n  t h e  district of Cachnr on al! forest produce the 
property of Government, o r  which was produced on  
Government lnnd, o r  on lauda belonging to or  in t h e  
occupation of private pereons on which Government has 
t h e  right to levy a royalty :- 

(I . )  For every cubio foot of timber in the rough of the fnllowing 
kinds:-Jarul. Nngessnr, Cham, Kartr (1111 varietias), Jhuul", 
Gundrai, Sntrang, and Knddum,-four annns. 

(2) For every oubio foot of timber in the rongh of all other 
kinds,-two annas. 

(3.) , For every oubic foot of converted timber, the above rates 
w~th  an addition of 25 per cent. 

(4.) For every thousand bamboos,-two rupoes eight annm 
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(6.) For every hundred bundles of canea (Sali and Snndi), at 76 
pi- each,--one Npee ei bt anuas. 

(6.) For every hundred fundles of oaue (Gullah), at 76 pi- 
each,-two rupeea. 

(7.) For every hundred cnbio feet (rough outside meunrement) of 
thatching-grass and reeds or ekrq-four annna 

(8.) For every maund of charooa1,-two onnu. 

~.-MXEOBE Q A Z ~ E . -  

No. 6.-The 10th 22oy 1880.-Hr. F. B. Dickirwlm, Assist- 
ant  Conservator of E'orests, Coore, is granted examination 
leave for three months, under Section 28 of the Forest 
Department Code, with affect from the le t  Juoe 1880, 

iUr. M. Zuttanna, Probationer, will remain in charge of the 
Office of Assistant Conservator of l!'oreeta in Coorg, 
during the absence of Hr. Dickinuon, or until further 
orders. 

No. 7.-The 11th Juw 1880.-1x1 pursuance of Ohief Com- 
mirsioner's Notification No. 5, dated 10th May 1880, Mr. 
3. B. Diakinm, Asairtant Conservator, delivered over, 
and Afr. diuttanna, Sub-Asmiatant Conservator, received 
charge of the office of the Assistant Conrervator of 
Foreste, Coorg, on the a f h n w n  of 2nd June 1880. 

0.-BOMBAT G~AZXTTE- 
No. 1675.-April 2nd, 1880.-In supereersion of that part, 

of Government Notification NO. 8320, dated 24th June 
1879, which relates to the appointment of Afr. John 
McLeod OarmpbcU as Foreet Settlement O5cer in the 
Koldba Dietrict, Government are pleaeed, i n  exercise 
of the power conferred by Section 4 of the Indian Forest 
Act, 1878, to appoint Yr. B. Oourtmy to be Forest 
8ettlement OLcer in that dietrict for the pur 
forth in Seatian 4, Clause (c), and Section &h o P-l" the said 
Act. 

dpril 2W, 1880.-Mkwr. H. Afainworin Asaistant Con- 
senator of Forests, and Urnid Rinnubn%: iK&jan, Sub- 
Assietant Conservator of Forests, respectively delivered 
over end received charge of the 6 6 t h  Dietrict Foreet 
Office on the 14th April 1880, a f b r  office h o w .  

No. 2089.-21d April 1880.-Nr. Lahhtnon Dd" Jodi ,  
Sub-Auiatant Comervator of l!'oreete, Tbha, ~ L C  bcsn 
allowed ~rivilegeleave of qbaence for one month, from the - 
6th instint. 

April 26U, 1880.-Heaaru. W. J. 6. D&, Assistant 
Coneervator of Forests, and WrUitm Allen, Second Assie- 
tant Collector, Panch Mahdls, respectively delivered over 
and received charge of the Panch Mahdls Dietriot Foreat, 
Office, on the 22nd April 1880, after office hounr. 

A p r i l  25t6,188Q.-4Cereru. L. Daji Jodi ,  and U. K. 8Mmd- 
Sub-Assistant Conservatom of Foresta, respdively delif 
vered over and received charge of the Southern TPlukae of 
the Thbna Oollectorate on the 16th April 1880, after office 
hoars. 

is 
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Nesmn. Wamon Ramchndra Gaundd, 8ub-Assistant Conser- 
vator of Forests, kind A. D. Witkins, Assistant Conser- 
vator of Foreate, respectively delivered over and received 
charge of the  Ratntigiri District Forest Office on the  
15th April 1880, before office hours. 

H a y  20th.-Mr. Qsorga Eaaoctt, Aasietant Conservator of 
Forests, lef t  charge of his office ae Assistant t o  t h e  
District Forest Officer, Khbndeeh, on the 11th May 1880, 
after office houra. 

Meearn W. A l h ,  Second Assistant Oollector, PBnch 
MahBle, and Qeorgs Eewett, Assistant Conservator of 
Forests, respectively delivered over and received charge 
of the Panch MahBle District Forest Office on t h e  14th 
May 1860, before office houra. 

No. 2662.-22nd Zay 1880.-Mr. T. B. Pry, Assistant 
Conservator of Forents, Second Grade, has been promoted 
t o  the First Grade from l e t  April 1880. 

No. 2708.-25th May 1880.-dir. H. Barrett, Deputy Con- 
servator of Forests, Firs t  Grade, has been permitted by 
H e r  Majeaty'e Secretary of State for India to re tu rn  to 
duty within the period of hie leave. 

16th Juna 1880.-Yeawn. W. A. Tatbot, Assistant Coneer- 
vator of Foreate, and H. Barnett, De uty Conservator of 
Forests, delivered over and receive ,! charge respectively 
of t h e  Dhhrwir Forest Office on the 16th inatant, after 
office hour@. 

No. 2 8 7 8 . 4 t h  June 1880.-Hia Excellency t h e  Bight 
Honourable t h e  Governor in Council is pleased to pre- 
scribe the following Eulea for  t h e  Examination of Forest 
Officers i n  this Presidency i n  supereession of the Bulee 
published a t  page 94 of the  Bombay Qouarnmanl Gazette 
of t h e  6 th  February 1874:- 

1. Ever 050er joining the Forest Department in the Bombay Presi- 
dency shad p w  an examination in one of the vernacnlar languages of 
the Presidency-Inr&thi, GqjarBthi, Kfinareae or Sindbi-and in surveying 
aoeording to the Lower Standard, provided that o5cere who hold the 
certificate of having completed the professional edncation prescribed by 
the Seorehry of State shall not be re ulred to paer again in Snrveyinu. 

2. The telt in the vernacular ?angoage ahall be that praaribad for 
junior Civilians before their investiture with third class Magisterial 
powers. 

3. This examination will be held before the Central Committee for 
Vernacular Examinations or such other Committee aa Government may 
appoint speciall for the purpose. 

4. Every odwr shdl praent himaelf for examination in the vernacular 
langu e of the dintrict in which he is em loyed at the first meeting 
of thzen t ra l  Committee held after he baa [een nine months in the 
senice, and he shall be liable to lose his appointment if he fails to pass 
at  the first examination held after he hm been eighteen months in the 
Foreet Department. 

6. The teat in surveying according to the liower Standard will be 
ae follows - 

A cironit round an aren of not leas than two square milea of flat country 
to be travereed with a prismatio corn ma and ohain ; ths bearings, diatancm 
and o~neta to to recorded iu a fie&-two~, and to be plotted on a scale of 
not leas than 8 inches=l mile. 
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. The rods ,  paths, etreams, honses nnd other topographical featurea to 
be filled in by plane table and ohain. I f  the officer conducting the exa- 
mination certifies that no plane table is  available, the interior detail shonld 
be filled in by prismatio compass and chain. A line not leee than one mile 
in leogth to be levelled throughout from both ends, end the sections to be 
afterwards plotted on a scale of 8 incbes=l mile for horizontal diitancea, 
and not less than 20 f e e k l  inch for vertical distances. 

6. To qualify for promotion to  the post of Assistant Conservator of 
Foreab, Second Grade, an examination in the following subjects must be 
p a a d  by an Assistant Conservator of the Third Grade :- 

Wrat.-The vernacular l an~nane  of the district in which he has been 
employed nocording & the Lower Standard examination Gt 
for junior Civilianr, if this test has not already been oasred. 

G e c o n d . - ~ u r ~ e ~ i n ~  according to the Lower ~ t anda ra ,  if he'hns not 
already qualified in this subject. 

Third.-The Indian Forest Aot No. VII. of 1878. 
Fourth.-Departmental rules, acconnts, standing orders relating to 

foresb and official businem. 
F@A.-The land revenue system of the district in which he may 

have been employed. 
I n  addition to the abwe a oertificab must be obtained from t t e  Conser- 

vator of Foreate of the Division, in the form prenoribed, that  the h s i s t a n t  
Conservator is competent to hold oharge of a Porest District. 

7. To qualify for promotion to the First Qrnde of Assistant Couserva- 
tom, an Assistant Conservator of the Seoond Grade muat p u s  an examina- 
tion in the vernacular language according to the Higher Standard examina- 
tion teat rescribed for junior Civilians ; mnst be certified by the Con- 
.errator o r  Forests to be fully competent .to hold c h ~ g .  of a Foreat 
District ; end mnst be considered to have merited promotion. 

8. An officer transferred from one district to another district, in the 
vernacular language of wbich he hns not p d ,  will be required to j .ws  
a n  examination in the vernacular langnnge of his new district, a m  ing 
to the Lower Standard examination test within one year of transfer. 

Code. 9. Certificates of qnalifioation by the Higher 
~damb UUI oorrigsnd.. Standard of surveying may be granted to Forest 
RO IS 2. 05icere proficient in the following branches of 
surveying, oic :- 

1. Snwey with chain only. 
2. Surve with prismatic compaes and chain, and plot by angles 

angdistancea. 
3. Travene with chain and circular protraction. 
4, Traverse with theodolite, chain and clinometer. 
6. Connection of traverses with trigonometrical stations. 
8. Trisnplation. 
7. Snrvey with lane table end chain. 
8. . 8urvey of hifly gronnd with plane table (to include the fixing of 

ridges and streams and the production of an intelligible map). 

1. Reducing and enlarging a map by squares and triangles. 
2. Use of the pentagraph. 
3. Use of the planimeter. 
4. Methods of calculating areae roughly. 
6. Computation of travemw. 
6. Redoction of diatanoee from clinometer readings. 
7. Drawing up a chart from numerical data. 



28rd June 1880.-Weorr. W. R. draw, Assistant Con- 
servator of Forests, and W. 8. H' 3 ton, Deputy Coneer- 
vator of Foreets, respectively delivered over and received 
Foreet charge of the Supa Thluka of the K h r a  
Collectorate on the 21at instant. 

24th June 1880.-dfo~r. W. 8. Hexton, Deputy Conwr- 
vator of Foresta, a d  W. R. Woodrow, Assistant Con- 
servator of Foresta, respectively delivered over aud 
received Forest charge of the Honivor Tanka of the 
KBnara Collectorate on the 19th instant. 

Yassrr. W. 8. Hexton, Deputy Coneervator of Forests, 
and W. A. Talbot, Aesistant Conservator of Foreeta, 
respectively delivered over and receired Forest charge 
of the Kumta Thluka of the U n a r a  Collechrate on the 
19th instant. 

29th June 188O.-Nmar8. Q. 2. H&t and W. J .  C. 
Dunbor, Assistant Ooneervatore of Foreets, respectively 
delivered over and received charge of the Northern Circle 
District Forest Office on the 24th instant, before ofice 
hours. 
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MOST of our readers will have heard ere this that Alfred 
Pengelly has been killed by a black bear throwing him down 
a precipice in Chamba. By his death Government has loet 
an excellent servant, and all those who had the privilege of 
being personally acquainted with him, deplore the untimely 
death of one whose character was without a blemish. 

Alfred Pengelly, born in 1843, was the son of William 
Pengelly, Eeq., F. R. S., B. (3. S., etc., who resides at  Torquay, 
and who is well known as a scientific geologist. I n  the year 
1853, when 9 years old, he left his home for school, spending 
five years at  Sidcoe in Somersetahire, two years at  Bootham in 
the city of Pork, and two years at the Flounder's Institute, 
Ashworth, Porkshire. From 1861 to 1863 he spent at3 junior 
teacher at  Bootham, Pork. 

I n  1861 he matriculated a t  the London University, but 
instead of proceeding to his degree at  that University, he 
entered, in October 1863, at  Christ's College, Cambridge, where 
be gained a lnatllematical scholarship, and was a senior optime 
in the Mathematical Tripos in 1866. He became Master of 
Arts in 1869 if we are not mistaken. 

In spring 1867 Her Majesty's Secretary of State for India 
decided on offering a certain number of appointments in the 
Indian Forest Department to young Englishmen, the appoint 
menta to be filled by means of a ctompetitive examination, 
and the successful candidates to be sent either to Germany or 
France for the purpose of studying forestry, preparatory to 
their joining their appointments in India. Alfred Pengelly 
beaded the list of the first year, and he arrived after 
having spent two and a half years at the French Forest 
School a t  Nancy,and in the forest of Haguenau, arriving in 
India towards the end of 1869. He was posted to Sind, where 
he, in conjunction with Mr. F. R. Dasai, assisted Dr. W. Schlich, 
then on special duty in Sind, in the examination of the forests 
of that province, and in the collection of data for a working 
plan. 

13 
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Owing to repeated attacks of low Sind fever, he was, in 187 1, 
transferred to the North-Western Provinces, and stationed at 
Chakrata. 

For some time he was in charge of the forests near the mili- 
tary etation of Ranikhet, where he organized the supply of 
wood to the Cantonment, and demarcated a portion of the re- 
serves destihed to supply the station with foreat produce. 

I n  1875 he was engaged in making an examination of the 
Kumann Iron Works Foreata at  the foot of the hills below 
Naini Tal, in the Kotah Division. 

I n  October 1876, hia services were placed at the dispoeal of 
the Government of the Punjab ; he did however not join in the 
Punjab until in Februa ry 1877, when he wae appointed to the 
charge of the Ravi Forest Division, and instructed to push on 
the demaruation of the Chnmba reserves. 

In  February 1878 he proceeded on one year's furlongh. On 
hia return in February 1879, he was posted to the charge of 
the Fuel Reserve Northern Division, but already in May of the 

. same year he pruceeded on six montll's leave on nrgent rivate 
affairs, from which he returned in December 1879. A e waa 
then attached to the direction and employed in the examination 
of the Lahore rakhs. 

On the 1st January 1880, he took temporarily charge of the 
Conservator of Forests' Office, until the arrival of the new Con- 
servator on the 26th January 1880, when he returned to the 
examination of the Lnhore rakhs. 

Ea3 in April 1880 he proceeded to Chamba, specially 
charg with the demarcation of reserves in that State. In this 
work he made capital progress. 

I t  was early in the morning of the 89th July 1880, when hie 
servsnts woke him and told him that a black bear was close by 
eating the villagers' fruit. H e  dressed quickly, went out, 
fired at the bear and miseed it. The latter went off, and Alfred 
Pengelly followed it up with a favourite and most excellent 
little fox terrier, "Vixen." He traced the bear to a cave, 
situated above a precipice, and approachable only by a narrow 
path. Vixen could not be stopped, and went in at  the bear. 
Alfred Pengelly, bearinv his dog being punished by the beast, 
went to his mistance avong the narrow path. Suddenly the 
bear rushed out, and before he could fire, Alfred Pengelly was 
seen falling over the precipice. Whether the bear actually 
pushed him down, or whether Pengelly, in trying to avoid the 
bear, stepped over the edge of the precipice, has not been as- 
certained. He fell clear down for upwards of 300 feet, and 
death was instantaneous. 

Having stood at the head of the first year's trained English 
Forest Officere, Alfred Pengelly may be called the leader of 
that section of the forest service, which position he filled most 
worthily, not only on account of his attainments in general and 
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foreet knowledge, but also, and perhaps more so, because of his 
thoroughly upright and simple-minded character. He  was 
a trne friend ; and although his life cannot boast of any speci- 
ally brilliant epieodes, yet he was a man one does not meet 

Alfred engelly married about two years ago. He lost his with eve% day. 
only child nearly a month before his death, aud he leaves a 
young widow mourning his lose. 

(9w. 

gropoatd fin protottion in  the profits along tho south- 
mostern dorl ini t~ ol  tho $omaIik Bango for tho 
gargoso 011 diminishing tho floods mhirh now roach tho 
QBangos qana1. 
NUMEBOUS as the opportunities are for demonstrating in 

India the fact that the damage done by floods mny be dimi- 
nished by .creating or improving forests on hitherto more or 
less barren hill tracts, i t  is rare that actual measures can be 
taken. The damage done by the floods, or the advantages to 
be derived from their cessation, must be very obvious and 
striking to cause the necessary outlay to be granted.. The 
following are instances where special circumstances have 
caused, or are expected to cause, immediate measures. 

Mr. Baden-Powell brought to notice the very serious damage 
done by torrents locally called "Chb" in the Hoshiarpur 
district. These Ch8s spread sq much sand from the barren hills 
over the adjoining plains that every year the cultivated lands 
are more seriously encroached upon. 

In  Ajmere and Merwara the water is very scarce, and ~very-  
thing depends upon the proper utilization of the rainfall. For 
thb  purpose the hill sides were brought under protection, and 
the new formed forest growth is expected to prevent silting up 
of valuable tanks, to diminish the excessive evaporation of 
water from the ground, to produce a more permanent sub- 
terraneous flow of water to tanks and wells, and to attract 
more rain. 

I n  the Pabbi hilla, near Jhelam, a system of protection was 
commenced by Mr. Reuther, with the same object of economi- 
zing the rainfall, and regulating its discharge from the surface. 

I n  the case of the south-weetarn declivity of the Sewalik 
Range, the floods, which rush down in numerous mountain 
torrents (called Raus) during the rainy season, cross the lines 
of the two great canals, the Ganges and the Eastern Jumna. 
The great importance of these canals, and the enormous cost of 
the engineering works required for their protection, supply the 
special motive for improving the foresta of the dminngc area 
of the torreuts. 
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I t  cannot be said that the south-western declivity of the 
Sewaliks is devoid of forest. There are forests, but they are 
less than half stocked with trees, and there is a very scanty 
undergrowth and little mil, by reason of the fires which 
pass through them every dry season, and cause continual 
damage. By merely keeping out the fires, the growth of the 
forest and the accumulation of a protecting layer of vegetable 
mould would be much favored, so that in the course of some 
years a great improvement mould take place. The discharge 
of the rain water from the surface would be spread over a 
greater length of time, and the sndden floods of only a few 
hours duration, which are now so dangerous, would be reduced. 
Further, the amount of detritus and sand now carried down 
upon the lines of the great canals would very much diminieh. 

The provision made a t  the Ganges canal for pwing  off the 
floods from the Sewaliks is of four different kinds :- 

(a). The minor drainage channels are eimply permitted to 
enter the canal. 

(b). Two rivers, the Ranipur and the Patri, are conveyed 
over the canal by super-passages. 

(c). The Ratman river passes through the canal by meane 
of dams and sluioes on a level with the canal. 

(d). The Solani passes nnderneath the Ganges canal, which 
is carried on the great Solani aqueduct. 

The total cost of these works was nearly half a crore of 
rupees. Compared with the mew interest on such a sum, 
irrespective of the cost of maintaining the works, the cost of 
protecting the whole forest area from fire is quite trifling. 

The matter having been laid before the Government of the 
North-Western Provinces, i t  remains to be seen whether the 
Canal Department will consider i t  their interest to contribute 
towards the expenaes of protecting the foresta from fire. One 
portion of the area deserves first attention, that of the Ratman 
river basin. I t  includes ten miles length of the Sewalik range. 
The arrangements for crossing the Ganges canal at  the Ratman 
are of a l ea  permanent aharacter. They involve the keeping 
up of a permanent establishment for the working of the 
sluices, by which the floods and the canal water are alternately 
passed off. They cause repeated stoppages of the canal, and 
the floods muet carry large qnantities of detritus, not only 
through the canal, bnt also into the canal. Arrangements will, 
therefore, be made for prokctin the mountainous portion of 
the Batman oatchment area. $he cost of protection will only 
be about Ra. 2,000 a year, whilst the engineerin works a t  the 
Rntman represent a capital of five lakhs o rupees, with 
Re. 20,000 mere interest every year. 

f 
The questions now, are : Firatly, to what extent the floods will 

be finally reduced ? Secondly, to what extent will the transport 
of debris and sand across the Ganges canal be reduced? 
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Thirdly, what period of snccessful fire protection will elapse 
before marked effects mill be obaerved ? And, Fourthly, when 
will the maximum effect have been approached ? 

H. WARTR. 
Dnau DUE, t& 27th July 1880. 

BnrabiIitg! ajl andian B i I m q  Sktgtn, and t h ~  mks 
for marking thpnt. 

THE following is an abstract of the replies received from 
the several railway authorities to an enquiry made by Govern- 
ment as to the durability and average age of railway sleepers 
of the different kinde of wood in use :- 

East Ittdian Railway.-Cannot give any definite iuformation 
ae to the ages of the different kinds of woods used for 
sleepers on this railway, ae the system of branding has 
been defective. 

Speaks of dl aa being the most durable of Indian woods, 
and states that the average life of sleepere of ail  on the 
railway has been 14 years. 

Emtern Bungal Bailway.-Teak, dl, janil, and iron-wool1 
deepera in use : average age% :- 

Teak ... ... ... ... 14 ye-. 
881 ... 8 . .  ... ... 18 ,, 
Hard-wood, Jarfd, &c. ... *-• , 
Iron-wood ... ... ... 12 ,, 

Consulting Engineer explains that theee figares show the 
time the sleepers have already been on the line. 

Creosoted pine sleepers obtained from England are also in 
use, and some, which have been 18+ yean, in the road, are 
yet serviceable. 
Northern Bengal Railway.-Sbl in use, but for so short a 

time that i t  would be difficult to pronounce any definite opi- 
nion ns to its durabilit . i 83,000 sB1 sleepers aid, time about four years, and renemale 
have been at the rate of 14 per cent. aovernmenb of Bengal 
is of opinion that this percentage is due to the nee, in the 
first instance, of sapwood ; it havin been found that where 
heart wood was wed, no signs o f  splitting or decay lmve 
appeared, and that on the whole 641 eleepera make a very 
satisfactory road. 

5!uhoot Rai1wty.-Deodar and d l  sleepers in use. The 
former has been laid over 5 years, and most of the sleepers 
on the line show no signs of deterioration. There have been 
failurae, but these, i t  is etated, are due to the necessity for 
frequent shifting, and the consequent use of additional epike 



holes, when relaying, resulting in splitting ; these sleepers mere 
originally laid on the famine line. 

Sbl has been laid over two years, and so far hae stood well. 
Creosoted pine also in use, but does not laat as well as 

deodar or sBI. 
C a h t t a  and South-Emtern Railway.-Manager finds shl 

and teak more dnrable than creosoted pine, the average life 
of whicli is given a t  three or four yeare. He says nothing, 
however, as to the age of shl and teak. 

Punjab Northern and Indus Valley Railways.-No records 
ke t up hitherto. 

b 4 . r  in use on both rail ray^, and c reo~o td  pine also on 
the latter. 

Nalhrlti Railway.-Red gum and creosoted pine in use; 
former more dtlrable. 

Sind, Punjab and Delhi Railway.-Deodar and creosoted 
pine in nee. 

Deodar, average life . . . . . . 12-34 years 
Pine 2) ... ... 16.35 ,, 

No jungle woods in nee on the Rajputana Railway. 
The Government of India have prescribed the following 

rnles for the marking and registration of sleepers :- 
Rules prepared by the Conmrltiny Engineer to the Goamment 

of India for Slate Ibibays,  for the Marking and Regiatra- 
tralwn of Ili'mber Sleepers. 

The present system-of branding sleepers mill be discontinued, 
and a system of marks on zinc nails will be eubstituted 
for it. 

2. The marking and registration will be confined to a few 
selected miles. 

3. The milee on which registration is to be adopted should 
be selected so as to afford different condition8 of curve, gra- . 
dient, ballast, &c., which may affect the life of a sleeper. 

4. Every kind of timber in extensive use for sleepers 
should be included in the selected miles. 

5. lo case any railway is less than 50 miles in length, no 
detailed sleeper registration need be kept. 

6. On lines exceeding 50 miles in length, the number of 
miles selected for re istration shall be one for every 50 miles 
of railway, bnt sh 1 not exceed n maximum of five miles on 
any one railwa . S 

7. For mar E ing sleepers zinc nails will be wed of the size 
and shape shewn in the sketch. 

8. The zinc nail is to be driven into a countersunk hole, 
and on the head of the nail is to be punched the neceesar 
marks for registration. After the marks have been 
the countersunk hole is to be filled in with putty, which may 
remain until the sleeper is removed from the line. 
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9. The cl~aracter of the wood in the sleeper will be indi- 
cated by a letter on the head of the nail, as below :- 

A-Australian Timber, 
B-Brbdl, 
C-Chil, 
D-Deodar, 
E--Creosoted pine from England, 
T-Teak, 

and such other letters ae may, from time to time, be agreed 
upon, to denote timber not included above. 

10. Fiaures on the head of the nail will denote the year 
in whioh &e sleeper is laid in the road. 

11. Thns the mark denotea that the sloeper is of deodar, 
and has been laid in the road in the year 1880. 

12. The nail should be driven in on the top of the sleeper, 
about four inches from one end. 

13. There will be no separate store mark on any sleeper 
registered. 

14. The line denoting the half of the year will be 
discontinued. 

15. These rnles will cancel Government of India Circular 
No. 292-315 S. R., dated 27th Febrnrry 1873. 

16. A report on all sleepers, taken out of the selected 
miles, must be sent to Government a t  the end of every year. 

G. L. MOLEBWORTH. 
31st January 1880. 

$rests and dorosts. 

Tar orders of the Government of India, on the Progress 
Report of Forest Adlninistration in the Central Provinces 
for 1878-79, while commenting on some observations made 
in the Report concernin the effecta of the severe frosts of 
the winter of 1878-79 on f orest trees, say :- 
'' The damage done to young trees by frost s eem to be a 

real drgiculty in certain localities in the Central Provinces, and 
it zoould be of advantage if some of the young Forest O&ers 
could study the nrbject, and could winpile aU available obser- 
wtions regarding i t ,  -so as to determine- the greater or lees 
suscsptibility of dzyerent species of trer in this re'pect." 

The widespread iqjnrious effecta of frost to be witnessed 
every year in our forests by the most casual observer, struck 
me from the very first as being one of the most important 
points to be inquired into before making nny serious attempt 
to restock the large areas of sparse scrub, of which we have 
become the custodians. Muph as I desired it, yet I have 
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never had either the opportunity or the leisure to carry out 
that long and sustained series of careful and complete 
observations, without which all deductions must run the 
risk of being drawn from insufficient data. But for my own 
benefit, I have jotted down, whenever the chance occurred, 
a few notes enpmsant, and eince the winter of 1877-78 I 
have, wl~enever I could, registered the minimum night and 
morning temperatures of each day during the cold eesson. 
I have thus been able to draw certain general conclusions 
regarding tlle effecta of night frost on our forest trees. 
Many of these generalisations will, no doubt, have to be 
considerably modified, and some even entirely abandoned 
with more extended and exact observations. But as somebody 
must make a beginning, I have ventured to state here briefly 
the resulta I have been able to arrive at, trueting that others, 
with more leisure for independent work, or more advantageously 
placed than myself to observe special phenomena, will freely 
criticise and record their own experiences in onr Forest 
Journal. I n  t l~is  manner we shall, in time, come into 
possession of a complete body of facta respecting a subject, 
the capital importance of which, in sylvicultnre, is beyond 
question. I f  we will only diecover sufficient earnestness of 
purpose in the matter, Government will, no doubt, give 
every encouragement by supplying the neceesary instruments, 
and affording epecial facilities for research to a eelect few, 
whose tastes and attainmenta lie in the direction of Forest 
Meteorology. Thnt this encouragement will not be wanting, 
when the occasion arises, may be inferred from the orders of 
the Government of India, quoted a t  the head of this paper. 

I will begin by describing, briefly, what we know concerning 
the general action of frost on the vegetable kingdom. Without 
possessing so much preliminnry knowledge, it is obviously 
impossible to study with any fruit the s ial susceptibilities 
of onr various forest species to frost. F riting out in camp, 
and under the continual pressure of official duties, I shall no 
doubt unavoidably omit to notice many pointa which have 
been recently, and are being daily, cleared up by the researches 
of learned German and French vegetable physiologisb. 
Nearly all my illustrations will be taken from facts that have 
come under my own personal observation. 

All parts of plants are bad conductore of heat, more 
especially so the wood and the corky layer of the bark. 
The rolative conductive powers of wood, g l w  and copper are 
as 1 : 54 : 12,500, while the conducting power of cork is much 
lower than that of wood. Hence the temperature of the bark 
and wood of massive stems rises and falls very slowly. 
The result of this is, that while the temperature of the air is 
rising, such etems are colder than the surrounding air, and 
reach their maximum temperatur~ after that of the day has 
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been attained, the former maximum being of course lower than 
the latter. On the other hand, ae the surrounding air cools 
mnch more rapidly than the stems, these are warmer at  
night than the air, and naturally attain their minimum 
temperature after the temperature of the air haa fallen to ita 
loweet point, and baa begun to riae again. They, therefore, 
never reach eo low a temperature aa the aurrounding air. 
Thns is explained the almost com lete immunity of dormant 
buds to the effects of froat-than& to the protective ooveriu 
of the outar bark, when once the rhgtidom baa baan f o r m 2  
Hence aleo the fact that frost seldom kills a well established 
d l i n g  outright, the part suffering being only the herbaceous 
portion, the pith of which ia atill unprotected by a sufficiently 
thiok woody sheath. 

But the moat energetio c a w  of fall of temperature in 
plnnta, 8s well aa the moet rapid in ita effects, is, withont 
qneation, radiation. Hence the roots and the buds at the 
aollum suffer much leaa than the portions of the plant well 
above the ground, and, thsrefore, more freely ex . Other 
things being equal, it ia obvious that rapidity o P"" radiation is 
direotly proportional to the extent of radiating aurface. It 
hence followa aa a corollary, that (wterb padw nnderstood) 
the greater the proportion of radiatiua surface to mase is, 
the greater will be the eusceptibility of the plant in qneation 
to frost. We can now underatand the reaaon of the higher 
sendtivenese to fro& of species with large leaves, or with 
buds, leavea, and internodes poeeeeeing a hairy, warty or 
rongh aurfsce, aa, for instance, 8tmwlia ursns, Teak, 
Tenninalia beLwicu, T. timen&~a, BucAaMniu latifdia, 
Bombw malaborieum, Gmelina atborea, kc. Thua also may 
be explained the predominauoe and more or lese complete 
exalnsivenees of the needle-leaved trees (Conifera) in high 
latitudes and at  lofty elevations. 

The energy with which thoae parts of planta which have an 
extended s& radiate, is shown by comparing the respectivs 
temperatures marked during a clear ni ht by a freely exposed 
thermometer, ra t ing  direotlg on turf, and by another plaoed 
in the air a certain height above the former. The firat may 
regiater frost, while the m u d  atill atands some degrees 
above freezing point. A further illustration of this fact ie 
afforded by nature heraelf in the greater abundance of dew 
and hoar frost deposited on plant park poeeeaeing an extended 
surface. 

I f  water, oontaiuing other subatancee in suspension, be 
subjected to the proceaa of freezing, i t  will be found that, as 
freezing goes on, the mixture eeparatee, on the one hand, 
into pure water which congeals and forma ice, rmd on the 
other, into a concentrated solntion of the suspended substancee, 
the freezing point of which solntion is below that of water. 

14 
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Moreover, ss  the learned RuedorfT has demonstrated, the act 
of concentration itself OF theee subshnces induces nlany 
chemical changes, new compounds being actually formed. 

Tlle mnter contained at any time in a plant is there present 
in two different Cays. One portion of i t  exists therein as 
a free liqnid, holding certain substances in solution : thia 
liqnid is the CELL-SAP of modern botanists. The other portion 
of the water enrronbds and clings fast, by tlie force of 
adhesioh, to the molecules of the cell-wall, and the suhstnnces 
in the protoplsam, and ita quantity remains more or led 
conshnt. Physicists apply the term HYDROSTAT10 to water 
in this state. Tlie most perfectly seasoned (airdried) wood 
contains hydrostatic water, which can only be expelled by 
continual exposure to a temperature not lower than that of 
steam. Now under the action of frost, the hydrostatic water 
remains unaffected, whbraa~ the water of the cell-sap sepsrates 
from the protoplasm, and the substances held in solution in 
it, and oozing out through the cell-\vall becortles frozen 
outside the cells (never in&). During the process of 
freezing, tlie fce crystals grow on by additions to their base, 
ba tlle water gradually issues from tlie cell to the ontaide of 
the celt--11. If the frost lash long enongh, the outer 
surface of the cell-walls becomes encrusted with a constantly 
thickening coat of ice crystals. As the water within the 
cell is thus constantly di~ninishiug, the ~ a l l a  of the cell3 
kollnpse inwards, and the turgescence of the tissues is thus 
destroyed.. These last become broken, and in the case 
of large wabry leaf stalks, like those of tlie artichoke, ~e 
epidermis Becornea completely disnnited fiom the internal 
tissues, shd covers them merely as a loose sac or sheath. Sachs 
obtaiued 99 gramrnes of pure ice, from 398 grammes of an 
articlioke stalk, or 29 per cent of the total weight of the 
origieal stalk. After the frost bf 25th November 1879, a t  
Kirgnon, i examined several frost-bitten teak seedlings, some 
of them five feet high, and fdund thnt the connection between the 
bark and the enclosed stalk had been destroyed in many 
places. Accordihg to Caspary the crystals somtimes grow 
outwards like combs, the teeth of which gradually tear 
through the epidermis and protrude out. 

When thaw gets in, the ice melts. If the thaw is gradual, 
the liquefied ice may be reabsorbed by the cell and the cell- 
contents, provided the frost has not been severe enough to 
have already injured the tissues beyond all chance of recovery. 
I n  that case all the melted ice may be reabsorbed, and the 
disrupted tissues may reunite, and resume their wonted 
functious. Indeed i t  is seldom that death is the direct result 

This collapse is teen in a very rtrikiig manner in the frcut-biften tender ahootr 
d the orange p b t .  
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of freezing. For the most part i t  is caused by rapid thaw, 
for then the qerrntity of water outside tllg walk sf the cells 
becomes all at once too large to be abyorbesl, and 611s up the 
spacea between the disrupted tissues, neually with a falal 
result, capsing decomposition of, t4e cell-contents, and the 
destruction of the molecular structure of the protoplasm 
and cell-wall. 

Watch frozen leaves before thaw begips. As a rule, even 
when the frost is very severe, they gll prssent the same 
appearance. Those that are ultimately ta die are undistinguish- 
able from those thnt recover afterwards. But ge thaw gradually 
eta in, little by little the turgescerice of the former collapses, 
discolouration commencee, and the leaves gradually dry up, 
or shrivel up and die. 

I n  the teak seedlings a t  Kirgaou, referred to higlier np ns 
haviug had the bark disunitad from the internal tiseues, I founQ 
some water in h e  intervening spaces, after the portion of sterq 
containing them was quite dead, proving that this, so to say, 
extravasatad water could not be reabsorbed. And one of these 
seedlings, five feet high, wlliclll cut on the 31st January 1880, 
showed that the pith, and all the tissues of the upper six incha 
of the stem, mere quite rotten from excess of moisture. As 1 
continued making sections lower down the stem, I found the 
cambium of the bark and wood quite blnpk qnd rotten all 
rouud down to within one inch of the crown of the root, where 
tlle woody sheath llad not attained a greater thickness that1 
oue-sixth of an icch ; the woody tissue and .pith also were black 
and rotten. Lower down the stern, wl~ere the ring of wood 
was more than one-sixth inch, but less than a quarter inch thick, 
both the pith and wood were discoloured and dewmposcd on 
two opposite sides, vertically, below the two intervening spaces 
between the points of attachment of the immediately upper 
pair of leaves. The other two gides of the rectangular stem 
were apperently unharmed, owing, no doubt, to the leaves just 
above them being able to draw up at once, thanks to their 
suction power, auy excess of moisture collected vertically 
under them. Thw it was clear that whatever the other causee 
of death were, the immediate cause was excess of moisture 
which could not be reabsorbed, and which ultrmately brought 
abont the decomposition of the tissues affected. 

Chemical changes produce a d~isky colour in the extravasated 
sap just aa in ordinary expressed sap, and in the c w  of leaves 
and herbaceous stems, rapid evaporation eoon causes a com- 
plete drying up of the dead tissue. The Bvtea frondma leaf 
bccomw quite brittle within two hours after i4e setking in of 
thnw. 

The snbstancee left behind in the cell, after the water bas 
frozen ontaide on the cell-mall, may undergo decom.positiou, 
& enter into new combinatioas. The chlorophyll grnina may 
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become dieorganid, the whole protoplasm beooming cloudy 
and of a brownish or yellowish wlonr, ae in the leaves of the 
Orange, Anog&m lot~ololia, Butsa frondma, Ptmeorpas 
rnaracpium, E M m  paniculatum and a hoat of other 
treea, or i t  may become a dusky green as in the Tmninalia 
b e l M a  or a m m e  a blotchy, pale leprous green, as in the 
partially frost-bitten leaves of the BCr. In  other cases the chlo- 
rophyll may remain unahanged, while coloured moases, either 
red or pale yellow, form and occupy the upper part of the cells 
of the superior surfaoe of the leaves, as in the &dum and 
Mahonicr. The red colouring matter here is soluble in water 
and gives, on spectrnm analysis, the same bands is the red 
colonring matter of flowers. The change is due to the colour 
ing of the part by radiation. Light d m  not cause any altera- 
tion, and the green colour is restored when the temperatnre 
rises. The restoration is a slow process, while the change in 
colour may be effected in a aingle frosty night. I would 
recommend this point to the attention of our Himalayan 
foresters. 

We are now a t  liberty to lay down the following general 
proposition, ois., 

that the t&r eater the uantity of water in the 9 celkap ie, ccetetis paribus, e larger wil be the quantity of ice 
formed, the more marked the wllapse of the cell-wall, the 
severer the disruption of the tiesuee, and the more dangerous the 
effects of a rapid thaw. We thue see why tbe sap-gorged 
tender teak sboot falls an eaey victim to frost; also why the 
BomeUio thurif~to and Odiw Wodim are more w i l y  affected 
by frost than the Anjan and the BBr; and why the PhyUan- 
thus Emblicrr is at  once frost-bitten, while the Khair eecapea 
although, so far as leafy expansion is concerned, the two stand 
more or less on an equality. We can now underatand why air- 
dri$ seeds undergo almost an de4ree of cold without losing 1 then germinative power, and w y winter buds of woody planta, 
that lose their leaves in aatumn, withstand all alternations of 
frost and thaw. Thew buds are ae rich in assimilated solid 
eubstances aa they are poor in water. Again the reaeon is now 
obvious why, in countriee where the winter or eeaso~~ of dor- 
mant vegetation is immediately succeeded b a well-marked 
apring or seaeon of reawakening ve etable li e, late frosta are Pi T 
always attended with fatal results (al the new ehoots are at  this 
time saturated with water) ; whereas, in countriee like most parts 
of India, where the eeseon for the cessation of growth of the 
principal foreet trees is not the wld mason, but quite a different 
one, viz., the hot weather, which intervenes between the former 
and the revival of ve etation, i t  is, of course, evident that the t% later a frost occure, e leee it is to be feared. On the other 
hand, i t  is clear that early froeta are dangerous e'verywhere, for 
nowhere, a t  the time when they occur, is vegetable growth in a 
quiescent state. To use the vulgar, rather inaccurate, but 



fbrcible phrase, "the sap is still up." The tissues, especially 
those of the herbaceous portions (stalks, leaves and buds), are 
more or less gorged with sap, and as growth or rather the 
metamorphosis of assimilated matter is still going on, the 
sa is thin and watery. We thus see why in India, and in 1 ot er countries in which vegetable growth is continued al- 
though with oonstautly decreasing activity throughout the 
whole winter, to cease only at  the commencement of the 
immediately ensuing hot weather, frosts, even the mildeet, are 
always to be dreaded.' Hence i t  is not quite correct to say, 
u even many ecientifia forestere are wont to expreae themselves, 
that the year's shoots succumb to early frosts, because they are 
not yet "properly or sufficiently liquefied." At best this way 
of putting the fact conveys only a partial truth, and is extreme- 
ly  misleading. I t  is quite true that proper lignification b 
interposing a sheatb of a badly condncting substance like w d  
protects the pith against the cold of the outside air; but what 
effect can i t  have on the buds, the death of which means the 
death of the shoot? Moreover, the woody sheath mnst be fairly 
thick, if i t  is to afford the necessar protection to the pith. 
A t  the Kirgaon Nursery in l imar ,  J e  pith of taak seedling. 
was killed by frost although surrounded by wood one-sixth inch 
thick. The main point to remember is that, in order that the 
shoot in question may be placed in the best conditions to with- 
stand frost, the growing season mnst have passed, or be auffi- 
ciently advanced, for theaa to contain the greatest roportion 
possible of eolid matter in t! e shape of the reserve ? ood stored 
up for u e  at  the beginning of the next g m w i ~  m n . t  

Plante possessing tough leathery leaves, ~ k e  the C'clartrrrs 
renegalemb, Hardwickia binata, Pipal, BBr, the Mistletoes, &c., 
generally resist frost well, and the mosees, fungi, and the so-called 
lichens, which are near1 always dry and leathery, seem never 
to be affected at all. T I e texture of their tissues, as well as 
the smoothness of their parte is, no doubt, one of the chief 
causes of their low radiating power. But the regent state of P our knowledge on this point ie not sufficient y advanoed to 
warrnnt any general rule being deduced. We can, until further 
study brings new facts to light, only say that the nature itself of 
the plants condncea in a manner still undefined to the faculty 
it posaessea of resisting frost. With respect to the mosees and 
fungi, and what we shall still call lichens, we know that their 

ThL f& olnnot be too mwh inriated upon, for people. ourid awmy bl(hr 
praent .aalhtiution nunin, fondly e that k l u e  *wl from the tsm m r  
man a U  the mmt ri mu wintom ;= own u(in dim5 it thmfore &ow, 
rh.l they will thrive w%m tcuuplankd to the bighhdr of Indm, if 001, the oondl- 
tiom d dl, tempemhue, and rrinl.ll be the ume. Lst them remsmbm Uut our 
dbmmtion of emour is not the umr, ud that npid, h t  inr turbeoly  t h w  u 
the inv.ri.ble do, not the exception 
t ThL rsmuk d m  not a ply to lam whioh leem ta be mom &tire ihe 

nara they us ta their abd8mg time, u wi l l  k mn lower dowa The quataon + ir the vitality of Uw hoot ihelf, 



vitality is not only proof to extremely low degrees of cold, but 
also to complete drying up, whether t h i  is caused nstnrallp 
or artificially. 

I n  the salno way different varieties of the same species are 
distinguished by their different degrees of se~sitiveneas to fro~t.  
1 have myself qo doubt that careful and intelligent rttldy will 
show t l~a t  tl~ese various relative degrees are simply the combined 
result of modifications effected in the size of the leaves and 
in the nature of their surface, in the rapidity and vigour of t!ieir 
growth, in the period of theyear for the fall snd renewal of 
their foliage, &c. So far IU frost is concerned, the acclirnatiso- 
tion of a plant, introduced into a country the meteorological 
conditions of whicl~ differ from those of ita habitat, is  possible 
o~lly on the supposition that such favourable modifications can 
be gradually produced. 

A little reflection will show that t l ~ e  depth, natnre, and com- 
position of the soil and sub-soil, in which a plant has its roots, 
ir~lluence, to a considerable exteut, its seneitiveness to frost, 
When the soil is favourrble, and growth rapid, early frosts will 
fiud the shoots charged with sap, and vegetation still more or 
l e a  active, these circumstances being aggravated in countries 
possessing seasons like ours in Ceutral India, where all forests 
possess the characterietic of early frosts. On the other hand 
if the soil is poor and sl~allov, and the sub-soil is hard, and pre- 
sents no facilities for t l~e  penetration of the roots into it, like t l~e  
masses of sheet rock, which form so peculinr a feature of a great 
part of the trapcountry, the rootaremain superficial and exposed to 
extreme alternations of ternpernture, and the shoata of the year are 
thin and weakly, and experieuce the effects of frost in their 
greatest intensity. Tl~us in the cold weather of last ear, youpg 
Hardroiokiar growing on sheet-trap in t,he K b  B ma reserve, 
and in the moist, rich, deepsoil, sandstong valleys of Pu~lam, 
were all more or less frost-bitten, while those standing in me- 
dium soil or on freely fissnred rock, were scarcely touched a t  all. 
Again in the cold weather of 1877-78, the W r  bushes in the 
deep, moist, rich soil below the village of Desli in Kalibhit suf- 
fered very severely, more so even than Dhaora (Anogeissus &ti- 
folia) in medium soils, while bushes of the same height in the 
vicinity, where the soil wae of an average type, escaped without 
any injury a t  all. 

Before proceeding to the next point, it may be noticed here 
that, other things being equal, the injurious effects of frosts are 
greater, the further they occnr from the soletice, for the sun is 
then more powerful, and then, therefore, all the more rapid. 

The dew-point or relative humidity of th air affects the 
greater or less sensibility of a plant to frost. The greater the 
relative humidity, the moreintense the hoar frost, and hence the 
severer its effects on vegetation. This is why the ravages of 
frost, along river banb, in swampy ground, and in low-lyillg 
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sitndtionr,genel%lly hre greater than in other localities, nnd why 
emnll b~lshen and the lower brttnches of trees nre fi-ost-bitten, 
when tall poles and the higher branches are either not affected 
at  all, or ore affeoted relatively only to a slight extent. When 
fogs prevail, the destructive effects of frost are clearly defined 
by a line coinciding with tlie height of the fogs. On elevated 
ground, !30litary teak trees,20 feet high, may resist as low a tem- 
perature as 21° &'ah. without showing a single frost-bitteh leaf, 
whereas in low, hoist situations all the leaves, and many of the 
young shoots and bude,~would be killed by a temperature of 2 5 O  
Fah. In  Ihdia one of the causes of the greater severity of 
early froeta is the greator saturation of the air owing to the 
proximity of the monsoon just past. 

Captain Losack l i a  tecorded that fire conservancy tends to 
iieighteu the susceptibility of forest treee to frost. I t  would be 
interesting to know whether the experience of other forest 
officers coincides with that of Captain Losack. Any opinion on 
the subiect can be valuable onlv on the indiaoensable condition 
of 16ni and continued acquai&snce with t h i  forests concerned, 
which must have been protected from fire for a sufficient nun- 
ber of years to allow of the comparative severity of successive 
winkt1.e being fhlly considered in deciding the ueation at issue. 
For instance the past two winters in tlie Centra '1 Provinces have 
been esceptioaally severe. I do not believe aa low degrees of 
cold have ever been registered before, since meteorological oh- 
eervatiohs have been regularly taken and recorded here. It 
wald ,  tl~erefore, hie nnfair to charge to fire conservancy the 
greater deetmctivenees of tlle frosts of 1878-79 and 1879-80. 
Of course there is no & p&d objection against Captain Losack's 
wnclusion regarding this subject. Indeed it is quite poeaible 
that the i n c r e d  humidity, both of the soil and atmosphere, due 
to succeseful fire conservancy, does, by raising the dew-point and 
producing more generous growth, aggravate the injurious effecta 
of frost. But, on the other hand, enhanced ve etative vigour 
signifies more cover, and, therefore, greater impe 2 iment to radia- 
tion, the most energetic ae well aa the most rapid came of fall of 
temperature. I myself can offer no opinion on the subject, as 
my longeat acqnaintanoe with a fire-conserved forest extends 
over oalp five yeare, and I do not possess sufficient data to draw 
any iderence of eater value than mere guess-work. This 
hueh I can say w i g  oertainty, that during neither of the two 
past winters, unept~eptionally severe though they were, did I 
obeetve that the vegetation in the fire-coneerved f o r d  suffered 
more than in the adjkning private or Government non-con- 
eerved foreste. 
M? obeervations seem to me to tend towarde establishin the 

$-a1 reposition t b t ,  WI* deaiciuon~ trees, early l e a f a d i n g  I ~s direct y connodtad with the aemritiveness of the leaves them- 
mires to early fro* The BomeUia thmYera, Odina Wodk; 
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B& matobaricum, and Stercutia urem are among the very 
first to shed their lenvea, and they shorn most conspicuonsly of 
all the injurious effects of frost. Of course there are other 
causes, as &own above, which operate to render them extremely 
sensitive to low temperatures. For instonce, the first three 
species are rich in sap, while the Bombax baa also, with tbe 
Btmerrlia, l a r p  leavee. But that early leaf-ehedding haa eome 
connection with the marked manner in which these trees bear 
evidence of the effects of frost, will, I think, be admitted from 
what follows. On the 19th November 1879, the thermometer 
fell to lg°Fah. ; nevertheless numerous Butsa fiondo8a trees, from 
25 feet to 30 feet high, showed few signs of frost bite. On the 
8th and 7th December following, the minimum temperatarea 
were respectively 2 l 'and 23O, Le., from two to four degrees hi her 
than on the 19th November, and yet the Brtea suffered on tfow 
two nights, or rather mornings, more than on the latter date. 
Again, on the 25th, 26t11, 27th and 28th January 1880, the 
lowest temperatures mere respectively 21°, ego, 2b0and Z8a°Fah., 
i.e., the temperature on those da s mag from 2O to 74 warmer B khan on the 19th November, an for the first two days about the 
same as on the 6th and 7th December, and higher by several 
degrees on the two succeeding dates, and yet the effects of them 
laatmentioned frosts on the Butea were much more marked than 
those of the preceding severer ones. Whether this greater 
susce tibility of the leaves is due to their diminished vitality, 
and, t!~ erefore, lessened recuperative power as the time for shed- 
ding approaches, although a likely ex lanation, can only be, for h the present, a matter of conjecture. he fact is there clear and 
indisputable. Other species, aa far as I have observed, have be- 
.hared similarly, though not in so marked a manner aa the 
Butea. The ZizypIua and Cehstrus ~enegalensh may be quoted 
aa instances out of a number. 

( T o  be continued.) 

3 $abbmarine amelit id 3Jantbag. 
IN 1878, when excavations were made on the east side of 

the Bombay Island for the Prince's Dock, the Engineers found 
stumps of trees at a level of 12 feet and more, below extreme 
low-tide mark, proving a considerable subsidence of the land 
on that side of the Bombay Island. An account of this 
remarkable discovery wae published in their Records for 1878, 
by the Geological Survey, with a note by Mr. W. T. Blanford, 
which we reproduce below. But it wlll doubtless interest the 
readers of the " INDIAN FOBESTEB" to hare some details relating 
to a subject which has a special ininrest for foresters. These 
details have been extraoted chiefly from a late report by Mr. 
,Ormiaton, the h i d e n t  Engineer of the Bombay Port Troat. 



A SUBMARINE FOREST AT BOMBAY. 109 

The bottom of the dock is 45 feet below the B. M. Stone 
a t  the Bombay Town Hall, the surface being about 21 feet 
below that mark, and nearly 2 feet below mean water level. 

The excavation has opened out five distinct strata, the lowest 
of which is a rock with an extremely uneven surface. The rock 
(probably trap, though this is not stated in the report) was 
in places covered by moorum, and this by black loam. The 
black loam was overlaid by a stratum of stiff blue clay from 
6 to !2@ feet thick. The surface of this blue clay was nearly 
level, and the remains of branches, twigs, and reeds are dis- 
tinctly traceable in it. The uppermost stratum was soft black 
clay or silt. The treea were growing, on an uneven surface 
on the rock, and some on the moorum and black loam over- 
lying the rock. The soil was generally very scanty, often 
not more than four to six inches tliick, and the roots were spread 
out almost a t  right angles to the trunk. In some of the 
fissure8 of the rock there was black muddy loam, possibly 
the remains of decayed roots. Altogether 382 trees mere 
fonnd. They varied considerably in length and thickness, but 
appeared to be of contemporaneous growth-2a3 were standing 
npeght, and 159 had fallen. The largest tree was 4 feet 
8 ~nchea (according to the latest report 36 inches only) 
in girth and 46 feet in length ; this was fonnd on ita side. 
Several others of equal girth were standing upright, but 
the upright trees were all broken off near the surface of the 
blue cla . The trees were standing a t  differeut levels, the 
highest gaing at low water level of extreme spring tides, while 
the lowest was 16 feet below low water level. Some of the 
forest in the Sundarbans is not much higher than the low 
water level of spring tides. But this forest evidently had 
a character different from the Mangrove and Sundri Forest 
on the deep mud of the Sundarbans. These trees had grown 
on rock, or on the scanty soil overlying that rock, and the 
forest probably stood above high water level. The difference 
at Bombay between low and high water, a t  extreme spring 
tidea, ia 16.60 feet, so thbt the subsidence, as indicated by the 
position of the trees, must have been more than 32 feet. 
The stumps which protruded through the blue clay into the silt 
mere completely riddled to a short distance into the blue clay 
by the perforations of the Teredo navalie or another similarly 
deetructive animal. Lower down, the holes became fewer, and 
man of the trees, when cut through into blocks, showed a r aing e hole winding towards the roots, and getting larger ae i t  
approached the foot of the tree. 

Of the trees found lying down, some most have d d b d  a3 
they mere without branches or roots. The lar fallen down 
tree, mentioned above, had left a complete cast o p i t e  brancha 
in the blue clay, though the woody matter was gone. 

15 
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Apparentlg all the trees were of the same kind, except two, 
which it is sald looked like teak trees. The wood of the othera is 
described as fine grained, and dark like rosewood." 

No certain remains of any kind were found which might have 
indicated human habitation ; nor were any shells or other 
organic objecta discovered in the blue clay or the ground 
underneath it, except one oyster shell which was imbedded in 
some gravel in a crevice of the underlying rock. 

But it is mentioned that traces of twigs and seeds mere 
noticed, the latter having left impressions of their shapes in 
the blue clay, a fine film nt tbe outside skin in some cases 
adhering to the clay. Nono of the cash were more than 
hnlf an inch wide, but they were found:close together, and in a 
vertical ~osition. 

~e lo ;  the &cee where these casts of seeds were t m d ,  i t  
is mentioned, that the loam stratum was perforated with holes 
like mt  holes, and that these were filled with very fine clay 
nearly as fluid as cream. Some of the holes commenced from 
the surface of the loam, penetrating it for the length of a 
foot ; others ran in a horizontal direction. 

'fie area excavated is about 30 acres ; thus there were, on 
an average, seven trees per acre standing. But in addition to 
these, some of the fallen trees had probably grown on the 
spot. The trees mere not, however, equally distributed, but 
were found grouped in large clusters on a portion only of 
the area. 

Leaving to the geologist the further discussion of this most 
remarkable discovery, i t  will be well here to offer a few 
remarks which may be of interest to our readers. So much 
seeins clear, that, after the land on which the trees grew had 
subsided below the sea, a deposit of clay, gradually and slowly, 
settled down upon the trees, and that at  a later period a second 
deposit coming from another source, and consisting of soft 
silt followed. 

The trees were probably killed by continued immersion in 
water. Soon after they had been killed, and before the deposit 
of stiff clay had settled around them, they were broken, aud 
blown down by winds and waves. From what is stated in 
the reports which have furnished the data for these notes, it 
would seem that the wood is in no way petrified, but has 

E reserved its character in a remarkable manner. I t  would 
e well to examine the structure of the wood found, and to 

compare i t  with that of Indian woods of the present day 

We have remived rpecirnens of two kin& of wood : the first is rottan m d  haa 
loat nearly dl trace of structure, but the chuaderistic odour as wall u the colour 
and texture roclaim it to be unmbtakeably 'Teak'; the second is sound and good and 
ia 8 hard duE red rood which in rtrocton, correspond# with 'Khair' (Acacia cakehu). 
The darker colour ir probably the m u l t  of ik long mojourn in the mud-ED. 
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in  order to identify tl~em, and determine whether they belong 
to families which are extinct, or are still found in Iudia. 

2nd September 1880. D. B. 
Horn BY Ms. BLAHWO~D.-This d h v y  of h, in the spot on which they grow, 

below low-mitar mark in Bombay Island, Q c lefly remarkable. beastlle i t  show that, 
h recent or sub-recent tima, de ramion mlut have taken place in the immedute 
neighbowhood or % rs to have been rured The Prinat', Dook 
i. on the hastern or E E t r  :% ~ ? ~ E b n y  Island, and the Ea h d e  ourrounding 
the fort on the western aide, not a mile awa y h m  the d&, Q campmad of tha 
ruck called littoral concrete by Dr. Buist, a mras of hell., corals and nand, csmented 
together by arbonate of lime. I t  is ocamely pouible that the materialn of which this 
rack wnsiob a n  have been mumulated a t  their prerent elevation above the la; 
in all probability they formed, when fint depouted, a sand hank or beach not rsised 
above high-water mark, and an it is di lcul t  to understand how elevaticn and deprw- 
don  can have occurred simultaneously on different sides of m d l  an area M 
Bombay Island, it Q prohblo that the whole area h u  undergone elevation and 
depression alternately. I f  the elevation be the older movement, then the Esplanade 
mlut once have been mvernl feet higher than it now is ; if the depmion  u older. 
the bses a t  Prince'. Dook have been a t  a greater depth beneath the ma than they 
now ue. The former in perhaps more probable. 

Th.t such alternate movemenb of elevation and d reasion have hken place in 
Bombay IaIand, wae shewn by Dr. Buiat many yeam ago, Xough to a ~ m d e r  extent 
than now spears probable. A t  the Mme time, before the depth to which depression 
hu exbnd m thia w e ,  a n  be estimated, i t  is neceaaary to nocertain what kinds of 
trser u e  repressnted. I f  the be auch M grow on Imd, the dopression must have 
been greater than if they &dong to such forms lu ddcernia or Bruguiercl, which 
grow some feet below high-water mark. The circumat.nca that the tretm are bored 
by Tando io in favour on their having grown in salt m m h ,  when, there molllucl 
M peculiar1 y abundant 

3 uisit to B u r n t  iJkon near 8uuIon, dranco. 
WHILST on a tour in the south of France, I did not of conrse 

omit the opportnnity of visiting the famous Mount Faron, about 
which we have heard a good deal from time to time. Full 
details of this interesting reboisement work are to be found 
iu  the Forest Conference Report of 1874, but a few particulare 
of my own observations may interest some of the readers of 
the " INDIAN FORESTEB." Not having been fortunate enough 
to find any one thoroughly well acquainted with the progress 
of the works during my s h d t  visit, allowance must be made 
for the incomplete information obtained. This mountain forme 
what may be called the centre part of a range of hills of 
mapesian limestone, which stretches along the north of 
Toulon, and presents a very desolate and forbidding 
appearance as far as show of vegetation goes, so that on the 
whole, i t  struck me as being of as dry and barren a nature 
as any of the arid hills of Rajputana or the Pulljab. 

Although a good deal has been said about the dangers of 
denuding a mountain of this kind, still, on the whole, the risks 
are not half so great as in the oase of the black marl hills of 
the Hautes and Baa~eo Alpes, for the hill being composed of 
hard limestone, the formation of mnd and boulder torrents, 
with attendant landslips, &c., cannot occur. 

Although considerable damage to cultivation has resulted 
from the felling of the forests on the slopes of this mountain, i t  
is rather too much to say, I think, that the harbour roads were 



obstructed by the "debris," LC., or that the hill conaiste of 'a 
mass of rolling stones as the descriptious would lead one 
to believe. 

The area submitted to reboisement treatment is about 365 
hectares, th6 whole of which belongs to the Municipality of 
Toulon, but this mountain forming one of the principal points 
of the defences of Toulon, all forest operations are subject to 
certain military rules and regulations. 

The average rainfall is about 2 8 i  inches, which is much . 
above the average of that of most of the drier parts of India 
where works of a similar nature have been undertaken ; besides, 
the proximity of the sea must necessarily render the atmosphere 
extremely moist. There is also a considerable fall of dew, 
and although the olimate is decidedly hot for Europe, and 
droughts frequent, yet taking everything into consideration, 
the heat and dryneee are nothing like that of Rajpntans or 
Northern India. 

Judging from some single trees and patches of the ancient 
forest still apparent, the natural vegetation seeme to have 
consisted principally of Smtch fir and Maritime pine; and 
considerable areas of forest composed of them species still exist 
in other parts of the range. 

The umderarowth consists principally of broom, juniper, 
brambles, a n 8  several kinds of oaks; but owing to the fact 
that seeds of all kinds of plants were sown on this mountain, 
when operations were first commenced, many strasge shrubs 
and bushes are now to be seen, a~rd  form quite a study for the 
botanist. This tract has now been subject to the strictest 
conservancy rules for upwards of 27 years ; and, as the portion 
belonging to the town of Toulon at  least had been reduced to 
a complete state of barrenness, and, therefore, hardly capable of 
affording any grazing ~vhatever, there could not have been 
much trouble in inducing the neigbbouring inhabitants to give 
up their grazing righta. Besides this, they are said to have 
for many yeam abandoned the custom of keeping large flocks, 
and confined themselves to the cultivation of vines, olives 
and figs, which was found to be much more profitable. 

The difficulties encountered in some pnrts of India, when 
grazing is to be excluded from certain reserved tracts, in the 
neighbourhood of which the principal source of welfare of the 
inhabitanta consists in keeping large flocks of sheep and goats, 
is well known; and no comparison ie admissible betweeu the 
success of the exclusion of cattle from Mount Paron, and 
similar attempta in India, especinlly when the inhabitauta in 
the neighbonrhood are, in some cases, only half civilized, and 
altogether incapable of understanding anything but the actual 
loss of their grazing, even though none in reality exists. 

I must confess, however, that I was rather disa pointed with L the show of natural vegetation, represented y 27 years 



conservation, and could point out eeveral tracts in various parta 
of India, which, when taken in hand, were probably equally 
barren, and where, notwithstanding tlie great difficulties of 
keeping out cattle, now exhibit a much better natural growth, 
even after five or six years coneervation only. The principal 
method employed for effecting the reboisement of this tract liae 
been by means of sowings in pita dug about 0.80 to 1'00 metres 
in depth, all the available soil beingcollected at the bottom. 

This, on an average, left an empty space of about 0.50 
centimetres, which had the advantage of giving the young 
plapts a certain amount of shelter during their early growth. 

Owing to the very hard rocky nature of the soil, which 
necegsitatad the digging or rather quarrying out of the pita a t  
those places when he re  was a likelitiood of encountering fiesuree 
in the rock, the pita are very irregularly distributed over tlie 
surface, but, aa a rule, they are placed from three to five metres 
apart. 

Moat of the pits are filled with strong planta of Aleppo pine, 
Maritime pine, Holm oak (Q. ilex) ; Acncia (Robinicr), kc., of 
all ages, se the sowings often failed, and hnd to be executed over 
and over again. About five per cent. of the pits are empty, the 
rock having proved too compact to allow the roota to penetrate. 
Planting with strong planta would undoubtedly have eucceeded 
bettar, but when sowing was found to answer, and being a t  
the same time less expensive, it was naturally finally adopted. 

Some of the trees of the older plantations nre now from 15 
to 20 feet high, and seem to be in a most flourishing state, with 
the ground underneath well covered with humus. Nearly 
the whole area haa now been completed, with the exception of 
the parta situated in the immediate neighbourhood of the 
fortifications, and on the side next Toulon where the ground 
is  for the most part precipitous. 

The cost of these works is said to have amounted to about 
100 francs per acre, which is much less than the expenditure 
on other reboisement operations in the Hautea and Basses 
Alpee, and where the cost has amounted, in some cues, to as 
much as 350 fiance per acre ; but it must be recollected that 
i n  the case of Mount Faron no masonry weirs or other works 
of an expensive nature have been constmcted. 

The planting of resinous trees seems to have been intended 
originally as a transitory species, to be replaced eventually by 
deciduous trees, suitable for coppicing, when i t  became neces- 
sary to clear portions of the forest for military operations ; but 
however ood the theory, the idea has not been found altogether f practicab e, as i t  appears that pines only will grow on the 
hard limestone rock. 

All attempta a t  planting larch, cedar, euoalyptne, h., 
have naturally failed. Although the reboisement of Mount 
Faron has been an undoubted auccees, and has been executod 
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apparently at a very moderate cost, still it mnst be recollected 
tl~at,  on the whole, the conditions of rainfall, climate, experience, 
skilled labour, supervision, &c., are muoh more favourable 
than in the case of any similar works undertaken in India. 

I t  may be argued that in India there are certain species of 
trees capable of withstanding long droughts and excessive 
heat for a much longer period than any European species, 
which mnst of course be admitted ; but, on the whole, I think i t  
must be allowed that the conditions are decidedly very much 
i n  favour of the success of the Mount Faron operations, even 
though the conditions are perhaps as unfavourable as can be 
found in Europe. 

E. McA. MOIR 

#refantions 10 be t a h n  i n  felling trees singtg i n  dense 
foreata. 

WHEN a tree is to be felled in a well-stocked forest, it is most 
important to preserve the neighbouring trees and young tender 
seedlings from injnry. 

I have invariably noticed that by the careless felling of 
trees, especially by private purchasers, many young seedlings 
and trees of immature growth are. broken down by the fall 
of a big tree, and die in consequence. 

I t  is necessary, therefore, when a tree is to be felled, first 
for us to determine in which direction there are fewest seed- 

::f' and trees, for in that direction the tree ought to be felled ; 
accordingly, I would suggest that the departmental mark 

be placed on the tree on that side. 
I t  would be necessary to impress upon the wood-cutter that, 

whichever side of the tree bears the departmental mark, in 
that direction the tree must be felled. 

If the tree has many large branch-, these aa well rn all 
creepers, should be cut down before felling the tree ; and in- 
structions should be given at what height the tree is to be cut. 
If it is settled that the tree is to be cut a t  two feet from the 
ground, tile wood-cutter must be carefully instructed first to 
cut the tree with the axe very deep on that side of the tree to 
which i t  is intended to fell, and about nine inches lower than the 
cut to be made on the opposite side of the tree. When the 
tree has been cut on both sides, and about three parts through, 
then the remaining ortion should be cut by the saw on the E opposite side or bac of the tree, which will then come down 
straight in the direction intended. 

The above method in felling trees has been tried, and the 
result found almost certain. And by insisting on this method 
being cnrefully used, the wood-cutter may rescue the lives of 
many valuable seedlinge. 

S. C. C H U C U W U ~ Y .  



,$rests and ~rboricuItumI IEJork i n  Quetnslnnd. 
WE have received from Mr. L. A. Bernaps, the Vice Pre- 

sident of the Queenslnnd Acclimatizatiou Society, a copy of 
the Society's Report for 1879, together with a paper bp himself 
on the subject of Economic Tropical Horticulture in Northern 
Queenaland. 

From these papers it appears that the Society, though poor, 
and supported by the meagre Government grant of £500, is 
doing a great deal of good work for the colony, not only in 
acclimatizing ~isefnl exotic animals and plants, but also in 
furthering the development of indigenous products, and even 
the preservation and conservation of the forests. On the 
subject of forest conservancy we quote as follows :- 

a Having been desired by yon, verbally, to make any obser- 
vations in my power, which might assist in dealing, hereafter, 
with the question of Forest Conservancy, I lost no opportunity 
of comparing my own views npon the subject with those of 
many intelligent persons engaged in various ways in timber- 
getting. There can be no question that tile subject is one of 
extreine itnportance to the future of the colony ; bnd the fact 
that we have still enormous tracts of timbered country, affords 
facilitiee for dealing successfully with the question, inasmuch 
as, if now systematically and intelligently handled, the costly 
and difficult phase of replanting need never arise. 
" Further experience has iuduced me materially to modify the 

views expressed to the Government in 1871, when I was 
honored by an invitation to make suggestions for a Forest 
Conservancy system. I am now quite satisfied that no really 
practical good can be effected until the Government are 
prepared to appoint departmental officers of various grades, 
whose duties shall be solely confined to regulating and guard- 
ing the felling of the natural timbers, aud the creation and 
preservation of timber reserves. The example of India abun- 
dantly proves that this may not only be accomplished without 
being a char e upon the State, but that snch a department, f properly wor ed, may be made a sonrce of revenue. Gazette 
notifications npon the subject of felling timber are of no prac- 
tical effect unless the orders of Government are enforced ; 
while to do this effectually, the officers charged with the duty 
should not have their attention distracted by the imposition of 
other incongruous duties. The Indian Forest Department is 
so admirably organised, and its success has been so marked, a8 
to indicate i t  as an excellent type on which to found a depart- 
ment of our own; and there is little doubt that the Govern- 
ment of India would willingly lend to the Queeneland Govern- 
meat, n competent officer to examine our foreab, and to prepare 
a echeme f w  their managemeut and preservation. The expense 
of this preliminary step would not be great, nor need it com- 



116 TBCHNICAL TERMS OF POREST ECONOMY. 

mit the Government aa to their course of further procedure, 
while it is more than robable that a plan would be devised E under which a Forest epartment could be made, at the least 
self-supporting, and, in course of time, even asource of revenue." 

And from these remarks it ia clear that if forest conservancy 
is attempted in Queensland, it will be on broader principles, and 
on a more generally correct basis than the work in South 
Australia, which we reviewed in our last nnmber. 

On the subject of the Cedar Forest8 (Cedrela) me quote ae 
follows :- 

" In  the meanwhile, as our rich cedar foresta are all too 
rapidly disappearing, a preliminary step might, with advantage, 
be taken by the issue of a memorandum to the rarious persona 
engaged in the cedar trade, inviting suggestions from them 
for regulatious, which, while not needlessly repressing the 
industry, would prevent much of the heedless felling of this 
valuable timber, which, despite existing regulations, is now 
nndonbtedly going on. From conversation with many persons, 
both masters and men, engaged in the trade, I find every dis- 
position to submit to the enforcement of reasonable regulatione 
for this object" 

But we hope the Q~leensland Government will not waste more 
time in inviting opinions, but set to work in earnest in demarca- 
tion. 

Mr. Bernaya' report gives an interesting list of exotic trees 
snccesafully introduced into the colony, and mentions that many 
Indian trees, especially teak, thrive admirably. We wish the 
Society every success, and hope that Bome good practical resulta 
will follow their recommendation of Forest Conservancy. 

SIR,-I should be much obliged if any one would assist 
me, in any way they map be able, to acquire a knowledge of 
the technical terms used in India, England, Canada, or other 
conntries where the Euglish language is spoken. If the cor- 
responding French term were added, it would be of great 
assistance to me, by enabling me better to understand the 
significance of the English term given. 

Of course the definition, referring to the subject expressed 
by the iven term, should be added, in English. And I may 
here o & r a suggestion, which is, that the editor should publish 
in the '' INDIAN FORESTER" any suggested rendering of French 
or German terms which may be sent to him, together with a 
concise and correct definition. And further, he might himself 
propose a oertain number of the technical term8 of France or 
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~ e r m i n ~ ,  inviting forest officers to send in ~ n g l i s h  renderinp 
m d  definitions for pnblication. This would be a good exercise 
for all of .us, and would oblige us to refer to our boob, and 
prevent our forgetting former studies. The definition given 
by each mould enable the editor tr, judge if the contributor 
had properly understood the meaning of the foreign term 
which he had proposed for rendering. A column for the  
editor's remarks would enable him to give liis opinion respect- 
i n r  each. None sborild be omitted. as i t  wonld be for the 
mGority to adopt the rendered tbrm, or the definition which 
should be most generally acceptable. 

I n  the days when forests were of greater importnnce in Erie 
land t l~nn they are at  present, I feel snre book8 mrist have 
been written containing many terms which wo~lld be of great 
service now, perllaps in a modified sense, as renderiugs for the 
technical terms of France or Qerniany wliicl~ many, no doubt, 
who hare studied in those countries, find i t  difficult to express 
in our mother tongue. 

W e  shodd most likely find, in some old books, the names 
given to high forest a t  its different stages of growth, and doubt- 
less many other useful terms besides. 

Some time ago, having seen in a blue-book (containing a 
collection of official papers on Forest Administration in India), 
a suggestion that a hand-book of information, relating to 
the Crown forests and woodlands in England shotlld be com- 

iled, had been communicated to the Commissioners of Her 
hnjesty9s Woods and Forests , Whitehall, by Mr. Herman 
Merivale, C.B., in April 1870, ~ n d  thnt in reply i t  liad been 
stated thnt the work wotlld probably be ready a t  no distant 
date, I wrote to enquire if the work had been compiled, and, 
if so, where it might be obtained. But I was informed that 
the work had not'been undertaken. 

The subject of forest terminology was taken up nt a forest 
conference some time ago, and I have a copy of the pamphlet 
then printed. 

I hoped to be able to learn nluch from Messrs. Smythies 
nnd Fernandez' translation of tlle Manuel de Lcylt+~rlture, by 
M. Brgneris, and I applied for a copy or two of the 2nd edition, 
bnt I believe it has not yet been brought, out. 

Much might be done by forest officers a t  home on leave, 
if they were to look up iuformation on this subject in the 
library of the British Museum, or other good library. 

Perhaps the Government would consent to call upon the 
librarian of the British Museum for a list of any books which 
might serve as books of reference in matters in any may con- 
nected with forests or the cliase. The list might be published 
in tbe INDIAN FORESTER," nnd then any officer going home on 
leave would have no difficulty (if he had inclinrtion and oppor- 
tunity) in obtainiug any book meutioned in the list. 

I 6  
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Perhaps also the Qovernment roiglrt be indued to order the 
publication of the handbooks above referred to, which ass 
suggested by Mr. Leeds. 

Without some such assmtance in this matter, fo&t termino- 
logy, and in like manner forest conservancy, will make but 
slow progress. As it i ~ ,  forest officera appear to be diffident 
in writing on subjecte connected with forest conservancy, 
doubtleas finding it, as I do, difficult to express themselves con- 
cisely and intelli ibly. Yet in so large a country ae India, 
writing is our %es t means of exchanging idem and mmmiini- 
catiug our experiences. Without such interchange and com- 
munication, much valuable experience will be lost or confined to 
narrow limits. 

We all know the maxim that time w money. I remember 
having seen this adage blazoned in gold letter8 above a church 
clock, a quaint place to inscribe it, in a small French towu, 
I believe i t  was a t  Barcelonnette. It wrre written in English, 
and perhaps the majority of the iul~abitants did not under- 
stand it, for theirs was anything but a busy, bustling, money- 
getting commullity. 

But me Englishmen understand the maxim well, and I 
think ib is applicable in the present instance. 

Forest terminology cannot be studied without one's learning 
something about forest ecouomy, and that with o very clear 
perception, if the definitions of the terms are precise. The 
sooner a knowledge of the subject is generally acquired, the 
sooner we shall be able to introduce careful working plans, 
such as are applied in France and Qermany. Tlleae working 
plans we are a t  present obliged to make very simple and in- 
complete, because insufficient knowledge would prevent tho 
proper execution of scientific working plana by the officers 
who wo~lld have to be entrusted with their practical work- 
ing. Thus our administration tends towards the extraction 
of timber more than towards progressive a~nelioration of tbe 
forests entrnsted to us. Yet scientific working plana alone 
can secure the triple object of foreat conservanoy, k, to keep 
up the yield of the forests, to renew them simply, by the 
aid of Nature's own action, withont costly plantations, and 
to co~~tinue to improve them to the utmost, withont imposing 
inordinate expense or sacrifice upou the present generation 
for the profit of futurity. 

The attainment of these ends will ensure a great money 
advantage to the Government, and to the country a t  large ; and, 
in endeavouring to bring them about, let us remember that, 
whenever haate will not compromise them, time is money. 

HARD CASE. 



Belation btttnten the tneight and ronttntrr ol[ rrtacktd IneI, 

DEAB 818,-Will not snme of your readers, who have charge 
of fuel works, undertake nn experiment to determine the 
relation existing between stacked fuel and its solid coutents? 
Surely a t  Chan a &m,aa, or in Nimar, or a t  some of the 
hill etrrtions, auc f an experiment would preaent no difficalties. 
The experiment conducted by me a t  Chnkrata in 1873 mas 
only a commencement, and we require more extended obser- 
vations before we can come to a definite conclasion. 

Enmood nnrt its n s t  of extraction from a m n s o r  d[orests. 
TO THE EDITOR OF THE "INDIAN FORESTBB?' 

SIR,-The following particnlars regarding the rates paid 
for cutting, and carriage of firewood in h e  Jaanaar Division 
ma be of intareet to some of your readers :- 

&or unit of metaumrneotis 100 cubic feet ~tacked. One 
stnck of fuel in the forest is 20 feet long, 5 feet high, and 
2 feet broad, the he1 being sawn up into %feet length. For 
felliug, catting, and stacking we pay Rs. 2 r 100 clubic feet, 
that ie, Ra. 4 .per stack, no matter whe tr er the fuel is oak 
or fir. There is also 5 per cent. commission to be paid to 
the contractors, which corn- to o n e m  sewn pie per 100 
cnl~ic feet. 
. For carriage we pay b. 1-8 per 100 cubio feet of oak per 

mile, and Rs. 1-4 per 100 cubic feet if fir. There is also 
5 per cent. comrniseion on these ram, which brings them np 
to Ra. 1-3, Rs.2-4 for oak, and Rs. 1-5-0 for fir. 

For stackiag in the sale dep5t we pay 5 annas per 100 cabic 
f&. 

Let ue now consider the cost of bringing 100 cubic feet 
of either kind of fuel from the forest to the sale depbt, a t  
distanoes of five and ten miles- 

1rl.-From a distnace of five miles. 
Oak. Fir. 

BE. As. P. Re. Aa. P. 
Cutting M forest ... 2 1 7 2 1 7 
Carriage ... 7 1 4  0 6 3 0 
Staeking in dep8t ... 0 5 0 0 5 0 -.- - -  

Total Re. .... 10 4 7 8 15 7 
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2nd.-From a distance of ten miles. 
( Jak. Fir. 

Fb. As. P. RR. -4% P. 
Cuttinginforest ... 2 1 7 2 1 7 
Cnrringe ... I5 12 0 13 2 0 
Stackingindepdt ... 0 5 0 0 5 0 - -- 

Total&. ... 18 2 7 15 8 7 
As some people still believe that the maund is a better unit. 

than a cubic foot (whether stacked or solid), we will convert 
the above ratee into the cost per 100 maunds, taking 250 
cubic feet stncked oak, or 330 cubic feet fir, ae the equivalent 
of I00 maunde. Accordingly we find that in the first case 100 
maunds of oak cost &. 25-11-6, and of fir Ro. 23-8-11, 
and in the second case the coat of the former is Rs. 45-6-6, and 
of the latter RE. 51-44. 

The above only represents the actual cost, and nothing ia 
included for road-making and road repairs, establishment, &c. 

. 

10th July 1880. A. SMYTHIES. 

SIR,-In your laat number a question was asked whether, 
after the L L  flourish of trumpets" that had been made about 
the Changa-Manga Plantation Working Plan, ita calculations 
had - not --  been proved to " be all wrong by the stern logio of 
facte." 

I do not know what pour correspondent's object was, 
whether to call the forest otficers concerned to task for boast- 
ing of their work, or to show that working plans generally 
should be discouraged ; but if the former, as I mas for some 
years Conservator, and it was under my direction that the 
working plan was undertaken by Mr. B. Ribbentrop, I 
should be indeed ashamed if nny "flourish of trumpets" was 
ever made; and I shall be obliged if your col.respondent will 
qnote any such passage in any report, either of miue or of 
any one under my control. If, indeed, your correspondent 
means that allusions have been made to the advantages of a 
regular plan,-that I have repeated, in season and out of season, 
the same old story, " work by s defiuite plan ; it saves money ; 
i t  ensures order ; i t  alone secures the accumulation of data 
which is what we are sorely in want o f  '-then I am glad to 
admit that such remarks may be found in plenty. In  India 
especially, for every new idea, it is necessary to repeat, to 
enforce, and to repeat again, the same thiog, till people get 
accustomed to i t  ; then the thing will a t  last get accepted as 
a recognized fact. But surely this is not boasting. Before 
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th working plan (\;.l~ich is hardly a working plan, but a 
cL ~ultivation plan'' for a forest to be) was made, a good deal 
of money had been spent to no purpose. A plot here and 
a plot there wns experimented on, and sowing done over and 
over again. No scheme of operations could either be estimated 
or  sauctioned. No one had any idea what they were going 
to do ; no notes were kept as to n~ethods followed, and results 
attained. There was a dispute regularly renewed every ye= 
with the canal department ns to what area bad been watered, 
and how ofteu. The work, in fact, took ita chance under the 
influences and orders of the moment. To put a stop to this, 
I consulted wit11 Mr. Ribbentrop, and that gentleman at 
once proposed a regnlar plan of operations. The whole 
area was surveyed and levelled, the capabilities of each 
plot for wateriug were ascert:~ined, the soil was described, and 
the whole area (up to the limit then thought desirable) laid out 
with roads and cultivation compartments properly numbered 
and marked on the ground. 

Nurseries were properly distributed, and thenceforth the 
planLqtion work in an orderly wag. " Control-books" 
mere opened ; and thouglt (under difficulties which always will 
occur in new undertaltings, change of officers, novelty of the 
practice, and so forth) these books have not always been kept 
up  as they should have been, still a more or less complete detail 
of all expenditure, and all other material resulta, has been 
nade  available. Tile cultivntion on known methods, and a t  an  
ascertained cost, has been provided for year by year in a sanc- 
tioned estimate, and as far as the work of first stocking llas 
gone-now to over 7,000 acre&-it has been very successful. 
If such resnlta show that it was useless making a working plan, 
or if such a case may not be used as a text to point remarks 
urging the working on definite plans in other places also, I 
have nothing further to say. 

But what is meant also is, that our calculations as to the 
total amount of material u, be available for cutting at the 
end of ten years (the chosen period of rotation) are all wrong. 

Now, if this objection had been urged in a German or a 
French forest of oak or beech, where tnbles of growth-rates and 
all other data, as accurate as generations of observation and 
experience can make them, are iu existence, i t  would'of course 
be utterly condemnatory. But could any one possibly suppose 
that any calculation, however cautious, made for the first time 
on a new soil, with an almost uuknowu species,* and on limited 
data, would prove to be so correct as to enable us to build 
positive conclusions on i t ?  I map possibly incur some blame 
for dmit t ing that the conclusions have been proved wrong, for the 
year of cutting has not come : but still I think that owing to. 

I mean of course, unknown as regerda its rate of growth; wholly un. 
&wwn too u to how it avuld behave iu "bar" mil with olsal irngatioe 
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a my great difwence betmen t i e   condition^ aasumcd for tAe 
 leul la lion^ and those really found to a&t, i t  is extremely 
probable that if tbe total area nnmed to be cut on the 
completion of a ten yearn' rotation, were actuhlly cut, whib 
individual compartments closely responded to the tablea, the 
outturn would, on the whole, be very considerably lena than the 
dculatien. But is this, I repeat, n matter of wonder, in a 
plantation where the data for calculation mere slender, and where 
dertain conditions were expressly postulated, which condition6 
bave proved impossible of realizntion ? 

The real objection no doubt mould be--why did yon make 
dculations at  all? I answer that they were made partly 
beorrase Government would almnys insist on it, and artly 
because it was known to evergone acqaainted even wi tr I the 
elementa of forest mauagement, that such calculations would only 
(in our h e n  stage of nttninments) be looked on as an 
ihteresting exercise, and moukl be useful as indimting to learners 
the fm and method adopted in makiog such calculations. 
No one expected them to prove nbsolutely correct. Moreover i t  
Was necessary, in order to obtain sanction, to show eomeestimnte 
of resnlte. ?he calculations showed what may be indeed 
an excemive estimate, but what sufficed, even if the 
resulta were reduced 40 per cent., to justify the utrdsrtaking. 
So that with these objects tlie tables of estimated yield were 
drawn up. They mere based on the only data available, a 
aertain canal belt of known age and certain sample amm. 
I can only offer i t  as an opinion, but I think still that i t  is not 
eo much the calculatious that are erroneous, but tbat 
the conditions assumed as neceseary for those resulta have 
not been attained, and this could not be foremen. 

I n  the first plaoe, a fairly regular suppl of canal water 
was assumed; In fact, the supply has &en most irre- 
gular, and hne, over extensive areae, caused a danger of 
actual failure, and a retardation of growth sufficient to upset 
any calo\zlation. I t  is natural that oanal offioers should 
cnre much more to extend their revenue by taking off water- 
ooursee to distant corn fields than to save the Government 
plantation, bnt we were hardly prepared for the harehneas 
with which rules were in some cams made and enforced for 
keeping wafer out of the plantation. In  the next place, i t  
was supposed that oil the deep and uniform, and rather stiff 
soil of the edge of the " bat," water oould be dispeoaed 
with after a certain number of years' continuous irriga- 
tion. Whether owing to the earlier years' watering not 
having been anfficient or sufficiently continuous, i t  is now 
found that water oannot be altogether dispensed with. The 
older growth, indeed, requires comparative1 little, but the E - once rainfall is so scanty and uucerhin that an arti cia1 floodin, 
a season (or even oftener) ie found inGispensable, at  least 
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up to the age of nine or ten years, wbich is, of conme, 
all we have as yet ex rience of in tllis locality. 

I t  was also nssume S" , I think-I write entirely from memory--> 
that forty "stores" or standard trees might be left for timbe.r 
growth on each acre cut over. I t  is now known that this 
number will effectually proveut coppicing of the atools 
wbich result from the cutting. 

There are also grave doubts whether in tlle dry soil of the 
bar," and under the precarious water conditions, shisham will, 

as a rule, coppice sncceeafnlly enough to make a treatment as 
" coppice" or " stored-coppice" possible. The plan will proba- 
bly be revised, and a modified treatment with a longer rotation, 
for the shisham, proposed. I think moat officers are agreed 
that the greatest deaidcrdum is to get a large propor- 
tion of evergreen growth introduced into the almoet pure 
" ahisham." The Tamatia asnrieulata ie an evergreen, but it ie 
of coarse looked upon rather askance, an account of ibe (real or 
slleged) low attainments in the scale of value. 

To resume briefly : I think then that any -did obaerver 
muet regard the starting of a "working plan" as of the utmost 
necessity, and as of proved value, a id  must admit that the cnl- 
culatioue of growth were a purely eubsidiary part of it; bnt the 
fact that on the first period ranniug out, 8 tl~orougl~ revieion of 
the plan will be necessary, is no more than what one wo111d expect 
in the first working plao of auy Indian foreet,aud that thi8 does 
not in the least R ~ O W  either tllat the plantation of the' bar' trnct 
was a failure, or that laying down a working plan mas nnadvis- 
able. 

It may still be urged that the plnn should linve directed 
cultivation, but not entered into calculations of future 
u ield. 
.I - ~~- 

I reply that the calculations, na far na any forest object. nre 
concerned. were made chieflv as a learner's exercise. ae afford- - ,  - -  ~ - 

.I 

iog excellent practice in measuring, counting, anh so forth. 
Unless a beginning is madeeven with dntn tliat are far from per- 
fect, i t  is impoaaible to aooumulate materials and observatiooa 
for future improved calcnlatiou. I f  tile " wrong calculations" 
now complained of had never heen put into form, I doubt 
whether any notes and trial measurements wonld have been made 
a t  n11, or any materials got together for ultimately correct con- 
clusions. I f  G~LILEO had declined making observations with 
the wretched telescope he possessed, and had iusieted on record- 
ingnothing till he had a twenty-inch object glass to work with, I 
am afraid astronomical progreas wonld not have been as mtis- 
factory ae i t  baa been. Infinitely more knowledge will be g a i ~ d  
by revising the existing working pl:ln, and correcting the con- 
fessedly tentative ~ lcu la t ions  of yield, seeing where and how 
they were wrongJ- than if we, having carefully omitted up to 
1881 to cdculate any sort of estimate, were then to set ta 
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work for the first time to make a calculntion of yield. I t  is 
much better to make an imperfect estimate, and correct i t  gra- 
dually, than to wait aud do nothiug till perfect data " come 
down from on high." 

But  that there should be any boasting abont the future results 
based on such calc~~lations is ~udeed unreasonable. 

Yours, kc., 
B. H. BADEN-POWELL, c.s., 

Late Conservator of Forests. 

@he d o r e s t s  ofi flochilt-8;hisa. 
IN the Ju ly  number of the Revue des E a u s  et For& are pub- 

lished extracts from M. Bert's Report on the forests of Cocl~in- 
China. It is difficult to say what better we conld have expected; 
but all the snme M. Bert's Report does not seem to us to come 
up to the ex ectations we had formed after the fuss that was 
made about I' iis visit to India, and the results that were ex- 
pected from his inspections in Cochin-Cl~ina. After going 
through these publislled extracte, i t  seems to us that i t  would 
not be worthwllile to translate the whole of the extracts, so w e  
give, m sl~ortly ns possible, a sort of summary of their contents. 

French CocMn-China coneists of the deltn of the Cambodia 
river. and small portions of adjacent territory. I t  is chiefly 
nlluvial soil, and has but few hills, aild those on the Eastern 
frontier, tile highest point being, i t  mould seem, Nuibacten, 
2,900 feet. The climate is tropical, the maximum temperature 
being about 9 5 O ,  the minimnm about 62O, and the mean of the 
year about 83'. The average rainfall is about 60 innhes. 

The forests cover an area of about 3,120 square milm, or 
13.3 per cent. of the whole extent of the colony. The most 
important forests are on the eastern ~ i d e  of the colony, tl~ose 
of the river delta being, as usual, chiefly mangrove swamps. 
Tliese forests may be classified in two ways: jirst, according to 
the nature of the species, into evergreen, deciduous, and mixed 
forests ; and, secondly, which conies to much the same thi~ig, 
according to locality, iuto coast forests, plains forests aud hill 
forests. 

The coast forest8 are again sub-divided into ' mnngrove forests,' 
liable to the action of the tides, and composed chiefly of 10iito- 
plma, Bmrguiera, SonneratM a d a ,  aud Kandelia Rleedii ; 
rud ' mars11 foresta' only occasionally inundated a t  very I~ igh  
tides, in  which the principal trees are Avicennia, Pongamia, 
Barringtonia racemosa, and Melalettea Cnjeputi. Tlie latter 
tree is called ' tram,' and in come of the western provinces is  
fbund growing gregarionsly in areas of considerable extent. 
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T l~a  plains forests, the chief trees in which are deciduoua, 
consist principally of speoiee of Dipbrocarpua, Shwea, Ter- 
minalia, Dalbsrgia cultrata and prptrrsea, Melanorrha usitata, 
Dillunia pentagyna, Careya and Buchananio. 

The f i l l  forests contain a mixture of everateen and decidu- 
ous trees, of which a long list is given, the principal ones being 
Jagerrtmmia, Pterocarpur, Dioqyros, Artocarpus, Garcinia, 
Calophyllum, Hopea, Vateria, Xylia dolabrifimie, Mesua 

ferrea, Melia indica, Machilus and Butea. Most of these trees 
have quick growth, reaching, a t  the age of 100 to 120 yearn, 
a girth of 5 to 74 feet, and are consequently fil for felling at that 
age. M. Bert gives a useful table of the principal trees 
with their native names, season of flower and fruit bearing, 
maximum size, and the specific gravity of their timber, which 
we need not reproduce. 

The forests of Cochin-China have, it appears, like those of 
many parts of India, euffered very extensively from jhum 
cultivation (called in Annamese ' rhy'), from jungle firea, and 
from the system of working which has hitherto obtained, of 
cntting out one by one all the trees of good kinds to the 

eneral detsriorntion of the quality of the forest. Permit 
older8 are restrained by only one rule, and that ie the pro- f 

hibition of felling trees of less girth than 23 to 43 feet accord- 
ing to species. The demand on the forests is not very consi- 
derable, except for the best kinds of building timber. Rre- 
wood and charconl are only required in small quantities for the 
use of the large towns ; a small-quantity of timber mercly is 
required for boat and cart-building, and of minor prodnce bam- 
boo~, wood oil, resins and wax are the most important articles 
of trade. So that it is only 8e regards l a v e  timber that there 
can be said to be an insufficient supply. Timber is taxed hy 
Government at the high a d  valorem rate of 25 per cent. on the 
market value, and the yearly revenue amounte to about the 
following amount :- 

Timber ... ... ... 123,000 francs. 
Permit fees ... ... 29,600 ,, 
Minor produce ... ... 56,000 ,, - 

Total ... 208,600 ,, 
Equivalent to ... £8,340 - 

No information ie given regarding the expenditure, so 
we can gain no idea of the net yield of the Cochin-Chins 
forests. 

The whole of the forests appear to be subject to very ex- 
tensive 'rights' which are enjoyed by the surrounding popula- 
tion to the extent, that not only can they cut what they require 
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for domestic purposes, but they are also at liberty to cut md 
sell to the bolders of permits. This is, however, much the same 
as in the forests of many parts of India, nud certainly in tile 
open forests of Cbittagong. 

The concli~ding paragraphs of these extracts from M. Bert's 
report go to show that what is now wanted is to rostrict the 
felling8 and to save from destruction by jhuminp some of the 
forests. We presume M. Bert has recommended the formation 
of reserves, but on his recommendations and the probable 
future policy of the French Government in tlie management 
of its Cochin-China forests, the present extracts are unfortu- 
nately den t .  

SOME extracts from the letters of Mr. R. Tbompson, Depnty 
Conservator of Forests, who is now engaged in examining and 
reporting on the forests of the Mauritius, may interest our 
readers. Mr. Thompson reached the Manritine on April 29th, 
after a very disagreeable rough passage aid Aden. I n  a letter 
to us he describes the forests as having been badly cut over, 
but little now remaining. The following is an extract from a 
letter to Dr. Brandis :- 

" As regards the forests there are only a few of small extent 
remaining, and these in inaccessible places on the bill slopes. 
The Crown possesses but few valuable forests, each of small 
extent. Where not cut over the forests are of the tropical . 
evergreen type, dense and moist, but bere attaining no height. 
The average height is not more than 35 feet, though individual 
trees are to be met with towering nbore the rest of the forests 
to a height of 50 feet. Sidtroxylon grandiJlorum is the tallest 
tree I have yet seen, frequently attaining a girth of from 12 to 
19 feet. There are upwards of 20 species of Eugenia. A very 
fine Canatium Colophania and several Imbricaria are also pre- 
sent. A beautiful tree CalopIplryllum inophyllurn occurs in some 
tracts. Formerly i t  was more numerous, and occupied the 
ground nearer the Sea Coast; now it baa been driven into 
the hilly regions. We have also some four or five epeciee of 
Diospros. Tree ferns are very numerous, and many attaining 
a helght of 25 feet. 
" Several introduced species havenow beaome sub-spontaneous, 

and grow with intense vigour. They are fast invading every 
available space in the country, and are crowding into the 
oridnal forests as fast as they can find room. Owing to this 
invasion, i t  will, I imagine, be a difficult question to dec~de what 
will be the best method of treatment for the existing aboriginal 
forests. As evergreens the forest to remain in a healthy con- 
dition mast be cautiously treated to preeerve the soil from 



exposure m d  consequent deterioration. I have observed that 
wherever a tree, here or there, has been removed, numerous 
others have been killed by the action of the winds (which here 
are very strong), and the open space created hm admitted a 
host of inferior introduced speciee. I would ask your advice 
on this question. It is one of the first questions of the day 
as regards the life of the few forests remaiuing to the 
colony. 

"Apart from the indigenous evergreen foresta, there has 
sprung up everywhere, where woods have been cleared, or the 
land allowed to fall out of cultivation, a dense growth of such 
species as Tctranthsra laurifolia and Tetranthera monopetala with 
Kubtrs moluccana, which have taken firm hold of the soil. 
I n  the lower parts of the island, Acacia kucoeephala, Altizzia 
Leblek and others introduced from India and elsewhere nre 
now the prevailing ty pea. 

"Several plantations have been formed of late years in which 
a great many of our useful Indian forest trees are now growing 
with great vigour, the teak excepted, the latter nppearing to suffer 
from want of a free soil and sub-soil drainage. The existence 
of these plantations is of very great importance to the colony, 
as a number of hardy r~nd rapid growing species have not onlp 
st~cceeded well, but they appear to have become naturalized 
likewise. On tile whole, the island, considering how very great 
has been the deetructiou of its primeval forests by the exten- 
sion of sugar cultivation, is extremely well wooded with low 
scrub jungle; and thus protection is afforded to the soil. Tliese 
scrubs, if protected, would grow up into well-stocked forests, I 
Lave no doubt. 

"The annual production of sugar ie upwards of 30,000 tons. 
One-third of the area of the island is supposed to be under 
sugarcane cultivation. The island is extremely unhealthy, 
fever being the prevailiog disease. I t  is so bad that all the 
low-lying country has been abandoned by tbe people who 
can afford it, and who are now living on the higher situations 
in the centre of tlie island. 
" Pinue longvolia grows very well here. I would ask you 

kindly to tell me what other pines we could usefully iutroduce 
into the colony, and whether you could su gest any other f broad-leafed species for a climate such as we ave here. On 
the higher parts of the island the annual rainfall is from 140 . 
to 150 inches. The temperature is never higher than Boo, and 
never falls below 50°. There are of course strong winds, 
which blow from the south-east for upwards of eight months 
of the year. These winds are very trying to young 
trees." 

Aud portions of Dr. Brsndis' reply may not be without 
iutereet :- 



" Begides Pinw longgdia, Cupresaus torubso, and the eastern 
pines, P. Kasya and P. Merkudii, of Iudian species, tlie seed 
of the K q a  pine to be got from Amam, that of Yerkusii from 
Burma, there is also Piq~w conariensis, which has doubtless 
been introduced on the island already, and the seed of which 
can be got from nurserymen in England. 

bL You ask about the treatment of tlie natural evergreen foresta, 
with reference to the introduced species, which you say are 
taking the plaoe of the natural woods wherever a clearance 
ia made. 

" What you say reminds me of the Nilgiris, where the natural 
evergreen foresta (sholas) have much diminished, and in their 
place forests of Australian Eircalyptus and Acacia have sprung 
up, which nre much faster growing and much more useful than 
the original inhabitants of tlie plateau. 

b' What you should do I think is to review the different natural 
species, and to point out which of them are really valuable, 
either on account of their rapid growth or on account of their 
timber and other products. The growth of these should be 
encouraged. But you should also review the introduced species, 
which experience hua ehowu to thrive well on the island, and 
point out those which are most valuable, because the 
readily, grow rapidly, and furnish good timber or o +I er spread pro- 
duce. And the growth of these should be encouraged by all 
means. Not only on tbe Nilgiris, but elsewhere also, has i t  been 
found that exotic treea often adapt themselves better to a coun- 
try than the indigenous species. 

cc I have no very clear idea of the objects of Forest Adminis- 
tration in Mauritius if denudation has not progressed much; 
I understood formerly that it was chiefly the fear of denuda- 
tion which had induced the Colonial Government to turn 
its attention to their forests. But what you say makes me 
think that these fears must have been exaggerated. 

" Doubtless there ie great demand for fuel, and I suppose that 
the 30,000 tons of cane sugar which are exported annually will 
consume a good deal of firewood. And some building wood is 
doubtless also wanted in the island, though the importation of 
teak from Bnrma is considerable. 
" In  any caee it will be well for the Government to have 

ae large an area of forest under their control as possible, 
and to this point you will doubtless chiefly direct your atten- 
tion. I do not know whether i t  will be neceseary to pro- 
pose that Government should take the supervision of private 
forests." 

(Since the above was written, Mr. Thomson has re- 
tnrned to India, and has kindly sent us a ' copy of his 
report wkich we hope to be able to review in our next 
JI w mber.--Ed.) 



a c  &Aohma a r c c  in  thc qenh l  #rorrinsts : 
Being an Extrael from a letlerfiom the Chief Commissioner of 

the Central P r w i n w ,  to tAe Government of India, dated 
the 25th June 1880. 

TEE Chief Commissioner believes that, as a general rule, the 
Mohwa tree is not destroyed by the people. It is too valunble 
for its produce to be cut down and sold as timber. Ordina- 
rily, the trees cut down are those that have ceased to bear 
fruit. The diminution in Mot~wa trees, over considerable arena, 
resulta from the enormous extension of cultivation there hns 
been during the last fifteen or twenty years. They have dis- 
appeared in common with other forest trees. Of the Mohwa 
trees, however, many are left, and these are seen now in the 
midst of cultivation. Being valuable, they have been spared, 
wben other trees have been cut down. But no seedlings 
grow up in the cultivation, and there are, therefore, no young 
trees. 

I t  is the absence of young trees in localities such as dm- 
cribed, recently reclaimed from jungle, that has lar ely generat- 
ed the idea that the Mohwa is 
course of years, cultivation 
must disippear in common with other trees; but wanton 
destruction of this valuable tree is believed to be an altogether - 
exceptional proceeding. 
'' With the view, however, of ensuring the preservation 

of the tree in village areas, the Chief Commissioner has includ- 
ed the Mohwa among trees which proprietors are prohibited 
from cutting down without sanction, and further circular (of 
17th October 1879) instructions have been issued to all district 
officers, requiring that private ownere should be encourapi  

to propagate a tree the fruit of which, in a year of scarcity, 
is a valuable nid to the general food-supply of the conntry." 

In  forest tracts the production of Mohwa has, the Conserva- 
tor reports, his special consideration ; and his opinion is that 
there need be no '' fear of any material diminution in the sup- 
ply." The Mohwa being indigenous, the process of reproduc- 
bon proceeds uninterruptedly and naturally in forest reserves, 
and, as a consequence, fruit-bearing trees muat permanently 
cover extensive areas. 



Brders oj the S tmta rg  a1 s ta te  an the d[ortrt Byarts 
lor 1578-79. 

Irr the year to wllich these reports relate, the India Forest 
Act came into force, and steps were taken by the Forest De- 
partment for declaring forests reserved under the terms of that 
statute. The area of demarcated reservea on the 31st March 
is stated to have been 15,121 square miles, or a decrease of 
3,986 square miles, colnpared with the figures given in the report 
for the preceding year. As a reason for this, it is explained 
in the Inspector-General's review that i t  was not found expe- 
dient to declnre the whole of the forests reserved under the 
~ c t  which had been thns declared under the former rules. I 
conclude, however, t,hat the dem~rcation of reserves will be 
continued, and that iu course of time considerable additions 
mill be made to those already demarcated, for in the orders on 
the Bengal Report it is stated that the area of reserves in that 
Presidency was expected to be increased by over 50 per cent. 
during the past year. 

I n  the Punjab the delay in legally settling the reserves is 
attributed to the weakness of the staff available for the work. 
The temporary increase of three Deputy and Assistant Conser- 
vators to that Province, reported in your letter, No. 29 of the 
19th December last, will, I trust, prove sufficient for the pre- 
sent requirements of the Forest Department there, for i t  is 
important that the work of demarcating and settling reserves 
under the India Forest Act should be carried out with ae 
little delay as possible. 

The attempts at fire protection during the year have not 
been uniformly successful, but I nm glad to see that this sub- 
ject has received from your Government the attention which 
from its importance it deserves. 

The financial results of the year have not been favourable. 
During tlie time when the whole available force of the Forest 
Department has been engaged on works of demarcation and 
improvement, i t  was hardly to be expected that the revenue 
should b e ,  maintained at a high average, but upon the com- 
pletion of the most important of these works, more attention 
can be given to *e development of the resources of the forests, 
and as soon as i t  is ibund practicable generally to resume 
girdling operations, and attention can be given to the develop- 
ment of the timber trade, the financial resulta of the adminis- 
tion of the State Forests will, I doubt not, speedily improve, 
and the benefits of tlie works undertaken for their improve- 
ment in recent years make themselves apparent. 



e d e r r i  o j  the $ocretarg ofi $tate on the budget &ti- 
mahk of the &rest ejlegartmrnt @r 1880-81. 

TAKEN as a whole, these estimates show a gradual falling-off 
in the net revenues of the Department, which appears to be 
the result of increased expenditure and diminishing receipts. 
The former is, no doubt, due to the greater attention that has 
of late years been given to the demarcation and improvement 
of forests, whilst the latter is to some extent accounted for by 
the stagnation of trade and the effecta of the drought and 
scarcity which have, of late yeam, prevailed in certain provincm 
and districts. But, whilst giving due weight to these uircum- 
stances, I cannot but think that the diminist~ing returns to 
the State from this source of revenue mnst be in some measure 
due to defects in the administration of those provinces where 
the forest revenues have mostly decreased. I t  is, however, 
satisfactory to learn that in the Central Provinces, where the 
administration has been efficient and economical, the forests 
have yielded a steadily growing surplus. 

I n  your general review of these Budget Estimates yon have 
properly directed tlie atterltiou of Local Governments 

an Administratione to the necessity of checking the recent '"d 
large and continuona reduction in the surplus revenue of the 
Forest Department. I trust that your remarks on this 
subject may lead to such improvements in the management of 
the State Forests as will ensure more satisfactory resulte in 
future years, and that i t  may not be found necessary, in conse- 
quence of diminished revennes, to restrict expenditure upon the 
requisite works of forest conservancy. 

8tiIizlltion off bamboo fir gaper-$fork. 
THE following papers on this snbject have been received from 

the Secretary to the Chief Commiesioner of British Burma:- 
From the Conservator of Forests, Pegn Circle, to tde Semetary 

to the Chief Commissioner, British Burma, 3rd May 1880. 
I HAVE the honor to submit copy of a letter from Mr. Rout- 

ledge, of 18th Marah 1880, together with a memorandum on 
the practical working of the British Burma bamboo forests 
Eor paper-stock. 

The enterprise eeems to me worthy of support, and, if I 
may be allowed, I mould most respectfully make the following 
suggestions :- 

I. As regards bamboo shoots obtained from natural forest- 
(a) that the promoters of the enterprise should obtain 

such shoots, free of royalty, for a certain fixed number 
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of yearn, and afterwnrds half the amount which may 
be payable on mature bamboos: 

(b) that they should, for a certain fixed time, have the 
firewood for the use a t  tlie crushiug factories free of 
charge. 

2. As regards land for plnntat.ions, I would recommend 
that a limited area of waste-land be granted to the promoters 
on suitable terms, one of which should be that the land be, 
prima fa&, used for the purpose asked for, and that the pro- 
moters may not sell my material growing thereon, save bam- 
boos, without first paying its price to Government. 

3. I Lave the honor to request early order8 how to answer 
Mr. Routledge's letter. 

&emorandurn by tha Cotrservator of Forests, Pegu Circle, on 
Bamboos for Paper-Stock. 

IN July last I was deputed to Claxheugh, near Sunderland, 
to see the manufacture of paper from bamboos sent from 
Burma. -- 

I did not, and do not, intend now to describe the process by 
which the bamboo is converted into paper, further than that the 
bamboo was crushed by iron rollers, that the nodes v;ere cut 
out by steam saws, that the ieces were boiled in a caustic solu- 
tion, then torn by a steam- ! riven scntching devil, and dried by 
being gradually moved up through a dryin% tower, through 
which a blast of hot air was driven. After t is, the woolly- 
looking material was treated like any other paper-makinz 
material, by being boiled in large vats, with bleaching chemi- 
cals, and constantly passed through closely-fitted rollers armed 
with knife edges. 

The result wae an exceedingly strong and even paper, marred 
only by numerous yellow scabby-looking spots, which, under a 
magnifying glass, i t  was easy to see were pieces of the hard 
silicate outermost skin of the bamboo, which bad not been suffi- 
ciently affected by the boiling in the alkali solution. 

It seems a t  the same time clear that if the bamboos are 
exposed, the action of the caustic solution sufficiently strong, 
and for a time sufficiently long to effectually soften these 
glassy wales, the reet of the fibre, the chemical composition of 
which is different, would be destroyed. 

The question which thus arose is whether (1) this outer 
skin is of the same hard nature in quite young bamboos; (2) 
whether i t  would be possible to prevent the hardening of the 
skin by protection from the sun, or otherwise after the bamboos 
have been felled. 

I made, after mp arrival in Burma, a series of experimenh, 
and find that the outer surface begins to harden when the 
young shoota have attained an age of two months, but remaius 
atill eoR h e a t h  the sheathe in sheathed species ; soon, how- 
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ever, a h  the bamboo with a still sofl surface skin hns been 
filled, the outer cuticle hardens, even if not exposed to the sun, 
aud feels glassy to the edge of a knife or touch with the 
teeth. 

I t  is poasible that this might be prevented by einking the 
young shoot into water; but this is an operation exceedingly 
difficult and expensive if it ha8 to be carried out on a large 
male. The buoyancy of the material is too great, and we 
found the greateat difficulty in sinking a raft of only a few 
hundred stems. . -. 

I n  my opinion, i t  will, therefore, be necessary to crush the 
bamboo sa soon as possible after it has been cut. 

Premising this, it remains for consideration whether, and in 
110w far, it will be practicable to utilize the bamboo resources 
of this country for paper-making, both with regard to natural 
foresta aud artificial plantations. 

For years to come, eren if the scheme of plantations turns 
out practicable in every way, the only resource lies in tile 
natural bamboo forests; and the question is in how far tile 
foresta can satisfy the probable demand, and which is the best 
manner of extracting the material. 

One factory, I understand, should, in order to be profitably 
worked, turn out 3,000 tons of stoak annually. According to 
my eetimate, it will take 1,000 large green bambooa to yield 
one ton, or 3,000,000 shoota for each factory. 

A good hamboo forest can yield 150. young shoots per acre, 
and would, therefore, consume the outturn of 40,000 or nearly 
32 square miles. Bamboo forests of this extent are available 
in several places in the Pegu circle ; and after enquiries insti- 
tuted during the forest seasou just elapsed, I have come to the 
conclusion that the best places on which crushing factories 
could be established in the Pegu circle are Zangtoo on the 
Pega choung, about 50 miles above Pegn, Way on the 
Thongzai choung, 23 miles above Thongzai, aud Kynai, 
making on the Beeling 14 miles above the railway line. 

Suitable shoots are only obtainable from 15th Augnst to end 
of November, and during this period the whole 3,000 tons 
have to  be crushed. At  the sarne time, the material can be 
taken down on bamboo rafts to Rangoon. 

It is possible to get a t  present a limited quantity of young 
bamboo shoots a t  the places al~ore mentioned, a t  a cost of Re. 15 
per thousand ; and if the managers of the factories manage- 
ed gradually to absorb the bamboo trade on the P e p ,  
Thongzai, and Beeliug streams, which amounts to some 600,000 
to 700,000 mature bamboos per annum, and which is a t  pre- 
sent exceedingly profitable, they ought to be able to obtain the 
whole quantity of young shoots a t  the above price, and obtain 

Vdution ~ ~ r r e y s  in the Pogu Foreota gave 800 young shoots per .ore. 

10 



184. UTILIZATION OF BAMBOO IOB PAPIB-BTOCK. 

carrying power for the crnshed material to Rangoon, where, 
in all probability, their central factory would be located. 

The forests would be benefited by the work in question, 
especially as regards the reproduction of teak; and i t  has been 
observed that where bamboo-cntting has been most severe, 
the reproduction of teak, and general improvement of the foreat, 
has been most successful. 

The great drawback to thus sole1 depending on the natural i" forests for the supply of young s loots is the limited time 
dnring which they can be t~tilized, and i t  has often been pro- 
posed to augment this reRource by the creation of irrigated 
plantations. I t  is argued that sugarcane is th l~s  grown by 
irrigation in India, Egypt, Spain, Peru, and eleewl~ere, and that 
i t  would thus be possible to force a continuow crop of young 
bamboo shoots. 

That it will be possible to extend the period of the growth 
of young shook there is no doubt, and Burman gardeners 
tell me that they have obtained shoots from bamboos duriug 
the hot weather, but eucll shoots are nothing in size to the rain 
shoots. This is natural, as the evaporation through the leaves 
during the hot season is far too excessive. Hot-house erperi- 
menta are no   roof whatsoever. as the air can be k e ~ t  moist. 
and evaporati;n at exactly the degree of intensity required. 

I have my doubts whether it will be possible matarinlly to 
change the character of the bamboo in t h ~ t  respect, though 
i t  is natural that the annual yield of young shoota would be 
materially incrensed. To what extent I am not in a position 
to predict, but the subject is worth a trinl by anybody iutar- 
e s t d  in the question. I have selected a few clumps of 
bamboos in a suitable locality near Rangoon, which are now 
treated with a view to ascerhiu in how far irrigation will 
increase the yield of young shoots, and whether it will be pos- 
sible to obtain a constant yield tl~rougbout the year, and an 
acre of different bamboos will be pluuted during these rains 
in tlle Thnrrawaddy forest gl~rden. 

Tlie enterprise, if commercially feasible, wonld be of great 
importance to the province by opening out a new industry, 
and is worthy of all support which can be given to it. 

Demi-o$cd from T. Routledge, E P ~ . ,  Clarireugh, ~ u h l a n d ,  
to tlre ,Conseruatm of Forask, Pegu Circle, dated f irs 18th 
bicrrch 1880. 

I have just received your welcome letter of the 6th Febru- 
ary, and am disappointed to learu the delay in the plantations 
of bamboos, especially as I had fully counted on their success, 
and this lose of a year, coupled with your report as to the costs 
of collecting young season shoots from the natural forests, is to 
me R very serious matter. 
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I cannot say that I am very much surprised a t  your views 
&as expressed, "that the supply of labour for collecting these 
young shoots is very limited," as looking at the very short 
season during mhioh such collection must, of necessity, for 
asason shoots, be confined, in spite of what numerous other 
corresponding friends have asserted, I failed to see how the 
sup ly for a central factory for tbe whole year's consumption 
oou f' d be assured, and thue my anxiety to see whether a greater 
or longer continuity of cropping could not be forced 
by regular plantations, which system also, by confining the 
bamboo supply within a smaller radius, would obviously 
at the same time minimise the labour, cost of cutting, 
and collection, as well as that of the mechanical preparation of 
the rough raw stock and ita camage to a central factory. 

I am very much obliged by your investigations and experi- 
mente ae to the hardening and silicification of young bnmboo 
sl~oote, ae they confirm conclusions I had arrived a t  theoretically. 
The reasons are aa follows :- 

We know that young shoots contain, say, a t  eight to ten 
weeks old from 60 to 70 per cent. of sap. Now, this sap is in a 
fluid condition, and present thronghout the whole length the 
shoot : this shoot being transversely sectioned by nodes, it is 
obvious that no evaporation of the sa aa and when the shoot 
dries, which with your heat takes p I' ace rapidly, can possibly 
m a l t  from the i n d e ;  it therefore follows that all evaporation 
of sap must be through the walls of the annulus from the ins* 
to the outside. 

Now, the sap contains in solution silica or silicic acid, lignine, 
pure resin, glutinous, starchy and colouring compounds as 
substances ; and as i t  follows that only the aqueous or liquid 
portion of the sap evaporates, i t  also follows that as snch 
evaporation or drying takes place, such corn ounds are depoeit- I' ed in a solid form in the corpus of the aunu us, and the silica, 
the most difficult chemically to deal with, forms a glassy akin 
on the interior wall, thus sealing up its analogues or confrmea. 

Now, if the young shoots can be crushed when green and 
freshly cut, sach crushing expresses the major portion of this 
fluid sap, and, therefore, while &id these extraneous mattere are, 
to a great extent, got rid of; and thus i t  follows that the sub- 
seqnent chemical process is very materially simplified, and the 
qnantity of alkali r uired to neutraliee and render soluble snch 
extraneous compoun (7 s, very considerably diminished. I do not 
hesitate to say 100 per cent. or one-hay. Now, if bamboo 
shoote can be floated shortly after cutting, in other words 
immersed in water, I think i t  necessarily follows that no evapo- 
ration can take place : this being, as it were, balanced, the ques- 
tion is, therefore, and that an important one, which I nek you 
to assist me to solve, how long can suoh immersion be continued 
without damaging the corpus or integrity of the bamboo? As 
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on this crucial point much hinges, of course sucli water must 
be kept fresh, that is, the pond in which such stems, waiting 
their turn for crushing, are stored, must have fresh water run- 
ning in and out continuously. I have had yonng shoote here 
immersed in water for six months without apparent damage ; 
but of course your climate and temperature is very different to 
this ; and I am afraid that in Burma such period of immersion 
would be ve? much curtailed, and any lengthened immersion 
result in rotting so called,-fermentation and destruction. Still 
this is a very important point to clear up as far as possible. 

A correspondent lately writing me, spotting as you have done . 
the limited snpply of labour during the limited period of collec- 
tion for young season shoote, and also the facts that during such 
period of collection the jungle is naturally in a very m o r w y  and 
humid condition, rendering transit for cut stems a very di6cult 
operation, has suggested that these difficulties might be mate-, 
rially reduced by cutting the yonng shoots, but leaving them 
while detached from the stool, attached, or supported by the 
surrouuding stems for a more convenient period of collection, 
pending which, thus, as it were, suspended, they would get 
dried, that is, lose two-thirds by evaporation, and then, at the 
drier season after the rains, be more readily collected and 
conveyed to a factory or station. 

Of course my objection still obtains or remains, &., that 
such drying would leave the silica, resinous, and other compounds 
depoeited in tlie body of the shoot ; '' bnt half a loaf is better 
than no bread." I mean better to have the shoots in thia con- 
dition than not a t  all, pending gf course the formation of 
plantations. 

NOW \vould such shoots left in d u  as cut get mouldy and rot 3 
Would the weevil or borer beetle, or worse still the white ants, 
attack them ? Can you throw any light on these pointa? I f  so, 
pray do. 

The collection of 20,000 tons green yonng shoots, to furnish 
supply for, say, 60 tons weekly, 3,000 tons of finished etock 
annually, is, i t  must be admitted, a formidable question, and 
thin merely for one factory. 

Hence, my programme originally for the absolute necessity 
of plantations; and why not? Sugar is thus grown under 
iwigation, and irrigation solely, in Egypt, Spain, Peru, and 
elsewhere, the 400,000 tons jute fibre is produced from planta- 
tions annuall to say nothing of rice, hemp, flax, tea, coffee, 
&c., kc., an 8' why not ? Bamboo l Why not? And this more 
especially aa bamboo plantatione once formed would be, so to 
speak, psrennial, whereas many of the producta named above 
have to be sown and cultivated annually. 

Pendin plantatione coming into prodnctive cultivation or % cropping, owever, a factory laid down in a suitable locality, say, 
at or near Pegu ae you suggested, we must, of necessity, avail 
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of supply from the native foresta or jungles ; and thus I beg to 
confirm the contents of the last letter of the 9th March, and also 
that I wrote you in September. 

Pray let me know therefore if you cnn forward my views as 
n t  of land in a suitnble locnlity, aud the terms; or 

whet er I m u ~ t  apply, officially, to the Chief Commissioner or 
direct to the Viceroy, or the India Office here. On either of the 
two latter eveuta kiudly supply me with full details as to the loca- 
lity, the extent of land, aud the terms I should offer ; and I shall 
look most anxio~~sly for your reply to this request, ae I believe 
such is the rapidly increasing scarcity of rag material, and the 
demand for fresh material in our paper trade, that these parti- 
culars furnished I can go ahead. Without them I can do - 
nothing. 

You ~romised a letter to the Chief Commiesioner. Do Drnv 
I .I 

take adon ,  as I re uest, and give me a locuo standi. As you 
will see I am sure t 9 iat to attempt to form s' company or seso- 
ciation without or before I can show I have a bamboo district, 
both for collection and plantations, would be like the play of 
Hamlet with the part of Hamlet left out? 

I eay no more, but relyiug on you remain, &c. 

From tAe A88istant to the Secreta y to the Chief Cmmiationer, 
British Eurma, to the Conserrrator of ~ m t 8 ,  Pegu Circle, 
14th Hay 1880. 

With reference to our letter No. 139-11 1, datad 3rd instant, z with enclosures, on t e subjeot of Mr. Routledge's proposals to 
utilize the bamboo foresta of British Burma for paper-stock, I 
am directed to requeet that you will be so good as to inform 
Mr. Routledge that the Chief Commissioner takes great interest 
in the success of his experiment, which he will be ready to 
encourage by the grant of all reasonable and proper facilities. 
The Chief Commissioner approves your proposals to remit the 
royalty on young shoots, and afterwards to charge reduced 
rates for n certain number of years, and to grant fuel for the 
factories free for a certain time. There will be no difficulty in 
arranging to let Mr. Routledge have a grant of suitable waste- 
land for the purpose of a bamboo plantation upon easy condi- 
tions. 



J u ~ ~ . - A r n o n ~  the Editorial Notea will be read with interest 
a notice of a paper by Professor S. Cooke, of Poona, on the 
climatic influence of forests. The conclusion will be hnrdly 
accepted by many. The increase of the rainfall is the object 
aimed at-by the restoration of forests on the hill mnges on 
the large s&. Some interesting explanations are given as 
to why wood-clad hills should have this effect. The writer 
admits that isolated groups of trees and small forests cannot 
do much. He undervaluee, however, the effect of forest in 
maintaining the supply of water, in tanks, streams, and springs. 
Here we think he is wrong, and for a very simple reason. 
Even if the effect of forests on incremiug rainfall ie not theo- 
retically doubtful, it is always doubtful how far any departmental 
exertions can practically secure it, whereae the other effect is 
certain, and cnn be produced. We can prevent water evaporating 
and springe drying up, and we can secure the flow of the 
water in such a way as to prevent ita tearina away the soil 
carrying down silt and bouldere, and producing ravines, and, 
therefore, we lay greater stress on this effect of forests. Among 
the Editorial Notes also some remarks on transplanting very 
large and old trees will also be read with pleasure. 

A long paper on tile and brick-making has no interest for 
Indian foresters. 

Next comes a paper on the "top dressing of conifers,"-a 
proceeding which may be considered in thecaae of parks and 
shrubberies, but cannot be applied to forest cultivation. 

Those who have undertaken the cultivation of the B' nonio 
8 s&n will find a good paper with the title of "the A s t e r n  
&talpa tree." A small experiment in the Lahore district, with 
this tree, has been so far wonderfully successful ; the rapidity 
of growth is astonishing. 

An account ia then given of the proceedings of the Edinburgh 
Botanical Society, whioh includes a notice of Captain Wood, 
the Oudh Conservator's experimental plots for the exact mea- 
surement of trees ; no account of the method is given, and we 
hope some correspondent in Oudh will let us know in detail 
what is being done. 

Auaus~.-In a former review we called attention to a paper 
on the question of the effect of prunings and other debris, if 
left to decay at  the foot of the trees. This paper which, 



whether we agree with it or not, is well worth reading; the 
Editor condemns it etrongly. 

The paper already noticed on '' Forest Economy in Sweden" 
ia continued. 

There is little else in this number to interest the Indian 
Foreat officer. The following notice of Bir R. Christison's 
communication to the Meteorolgical Society of Scotland, we 
shall therefore, have space to reprint :- 

''+aE RELATION or CLIMATE TO THE GBOWTH OF fileas.- 
An interesting and suggestive paper on the influence of climate 
upon kees was read by Sir Robert Chriatison, Bart., a t  a meeting 
of the Scottish Meteorological Society, in Edinbur h, on tlle2lst 

'i' 
f July, in which he pro osed that the Society e ould iustitute 

an inquiry iuto the re ation of climates in Scotland to the 
rowth of trees. I n  the course of his remarks on the subjoct, 

f e  slid that on examining a aection of a tree trunk, i t  would 
. bobserved that there was a difference in tile amount of wood 

in the various rings, and these vnriations were due to the 
circumstances in which the tree waa placed a t  different periods 
during its growth. Doubts had ariseu as to the uniformity of 
tllie rule, but he himself had never met with a single exception 
to it. These exceptions umst be so very rare aa scarcely to 
iuterfere with any practical application of the general rule. 
He  then referred to R section of a tree which had been blown 
down a t  Barston, near Chesterfield, Derbyshire, in which there 
were 480 rings distiuctly marked, and these rings were in 
eome parts of the tree very irregular. I f  acconnt were taken 
of the exterual measurementa of trees, they should be able to 
appreciate the influences in question which affected their growth, 
and by observing certain invariable precautions it wae easy to 
obtain uniform and trustworthy mensurementa to the accuracy 
of a tenth or tweutieth part of an inch. The hain advan- 
t a p  of the method were that they could separate the influences 
of each s e w n  as regarded growth, nnd come to a defiuite con- 
clusion in a sllort time, whereas llitherto they required several 
years for that purpose. His object waa to ascertain whether 
the Meteorological Society would not find i t  suitable, with 
their great advantages and numerous opportunities of observa- 
tion a t  their mauy stations, to organize a methodical inquiry 
iuto tlle influences of the various climatee of Scotland on tree 
growth. The rneas~~rements would require to be ascertailled 
and noted with the greatest exrctuess, and also the elevation 
and exposure precisely described, and information given as 
exact as possible as to the cold in winter, and heat, sunshine, 
and rain from spring to autumn, as well aa any other collaternl 
circnmstancee, such as accidental injuries, and ravages of the 
iusect tribes. As indicating the valuable resulta that might be 
obtained from the proposed iuquiry, Sir Robert stated what he 
had hiwell observed last autumn in a wood at Dull, S trathtay, 



where the proprietor objected to thinnmg his wood. In this 
wood, he said, his attention was principally directed to the 
larches, which, taking the average of the most favoured loca- 
lities, had, he fouud, grown during their first thirty-three years 
a t  the rate of one inch in radius in =van years. Taking this 
growth, and comparing it with a growth shown in a section of 
a larch from the Qlamis grounds, which measured twelve feet 
in girth, and which was 110 yenra old, he found this-that in 
the Glarnis larch there had been a growth of an inch during 
three years and a half for the first th~rty-two yeara, and that 
i t  was therefore presumable that, thongh the trees at Dull now 
looked healthy enough, they had ceased to grow at  a profitable 
rate. He afterwards visited the wood 011 Drummond Hill, 
belonging to Lord Breadalbane, which lay on the opposite side 
of the valley to the one he had already described. He found 
that the best larch trees there were abont eighty-five feet in height 
and four feet ten inchea in girth. On proceeding to ascend the 
hill he observed that great care had been taken to thin out the 
wood. He observed very little difference in the appearance of 
the wood for the first 200 feet of ascent. Suddenly, at  the 
height of 800 feet above the sea, he came upon a slielf where 
the soil was much deeper, and there they found trees seven feet 
ten inches in girth, and from 85 feet to 115 feet in height. 
As they went further up the trees diminished in growth. Tlris 
showed that the effect of elevation, heat, exposure, and soil 
were all circumstances to be taken into accouut in explaining 
the variation8 in tree growth. 

" Tho Chairman, Professor Geikie, in conclnding the discussion, 
said that he had no doubt the Council mould be very glad to 
give Sir Robert Christison's suggestion the moet careful con- 
sideration. There were two phases of iutereet in connection 
with this question-a prospective interest and a retrospective 
nterest-inasmuch as while valuable for the guidance of arbori- 
culturista in future, the inquiry might also yield much informa- 
tion aa to the meteorological conditions of past years. Last 
year, when in the great foresta beyond the Rocky Mountains, 
he was struck by the uuiforrnity of growth which he found in 
the trees ; and evidently i t  m u  the case that for a long period 
before their final decay the trees which he had seen lyiug on 
the ground in thousands had not grown a t  all. They had 
exhausted the soil round them, and being simply encumberera 
of the ground, it had only needed some extra storm to uproot 
them. The proposal to remit the matter to the Council was 
then agreed to." 

SEPTEYBER. -T~~~~  is but little in thie number either. '' Steam 
Cultivation," me fear, canuot yet attract us. A paper on the 
Wirrabara foreat of South Australia is, however, interesting, 
and pleasantly written. There is also an article about " Tmiu- 
ing Indian Foresters." For some time pwk me have abstained 
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from tnkinp any notice of the attackn made by the Editor of 
this jonmal on Indian Forestry. w e  have felt that he 
was effectnally defeating his own muse, by hin ~nisrtaternenta 
and his often ungenerous reflectio~~s on a hardworking class of 
offioen, whn are fortunntaly too well edncated to care for the 
barking of sllch literary snarlera. The spoinl article, howeve,, 
in this nll~nber is not from the Editor, but from a gentleman who 
writes F.R.S. after hisname, and calls himself HIST. NAT. PROF. 
We, therefore, feel bound to notice it, and then once fot all to 
take leave of the subject. 

The learned professor informs us (after the nmal introdnction 
re rding the vastness of the empire, kc.,) that the Indian 
1L f;mta consist of tree. belonging to familiea totally distinct 
from those familiar to the European rrboricultnrist." We had 
rlwnys thought that the cedars, the pines, the oaks, the maples, 
and not a few other trees which make np the bulk of our 
Northern Forests, are not altogether unknown in Enrope, bat 
on the anthority of an F.R.S., we must mnclode that we are 
mistaken in supposing that an (onifcr~,  Cupulijerar and Bet* r krece exist in Europe, or t lat Pfntcs, C c d m ,  ACGI., QUercus, 
Carpinus, kc., &c., are known in France or Germanp. 

I t  is true indeed that the Tedmas, Shorean, Terminalins, 
M e r g  ias, Acacias, Ptmmarpi, Diptcrocarpi, and mnny other 
species of Central nnd Sontllern India and Burma, are different 
from the European families. But tlle large order of Legumirosa 
is oertainly not so unknown in Enrope as to mnke the Indian 
species a ~tnmbling blook to the forester trained in Europe. 
Nor indeed is it true that any srlch wide difference exists 
between an Indian forest of any kind, tnking it aa a whole--its 
soil, rtmosphere, upper and under growth together-that the 

rinciplca of manngement, lenrned in Europe, are fonnd to % reversed in Indian practice. The principles of forest 
wience, as MR. STM SCOTT said, are the same all over the world. 
I t  ie a singnlar thing, which MR. BOUMER and hie frienda 
might do well to lny to heart, if indeed they ever troubled 
themeelves with such trifles as facts-in concocting their 
attacks on I n d i ~ n  Forest ndministration, that the two solitary 
inetnncee in which the English or Sootch " practical" foreeter 
(of the clam MR. BOUMER would a rove) has been 
snccessfi~l, are to be found in t l ~ e  f o r a h  o ? the Central Pro- 
vinces and in tlle steamy tropical teak plantation of Nilambdr. 
These forests, MR. BOULGRR m6nres us, have nothing in common 
with E nrope, so that if the knowledge of prtnciples which the 
French schools so much inaist on, is thrown ~ w n y ,  (t fortiori one 
would snppse, the confessedly empiricnl practice of a Scotah 
or Englisll estate would bo so also. 

Bnt the professor's geography is no better khan his bdany : 
in nnot.l~er part of his paper Le tells us that 8nhnranpdr is 
n ststiou in the hille l We did not know that the 8. P. D. 
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Railway Company, on whose line the station in question ie 
conspicuously marked, had succeeded in running their line up 
the cool slopes of the Himalayas. Or perhaps Saharanplir 
is in the Nilgiris ? If  an F.R.S. does not know, who else does 7 

But geography and botnny apart, MR. BOULQER malies some 
other remarkable statements. 

He aaye, for example, that the India Office makes over the 
selection of candidates to the Civil Service commission "as 
respectable and conservative a red tape office, kc., &c." Surely 
MR. B O U L ~ E R  must know that this is not true. A committee 
under special instructions sits to select candidates ; health, 
activity and gentlemanly character and demeanour-all of 
equally great importance in India-being specially looked to 
before the competition begins. He also speaks of the extremely 
cheap living at Nancy aud the by-no-means heavy fees, as 
constituting an "expensive training." Still more strange: MR. 
BOUMER is so ignorant of the requirements of the department 
he is writing about, that he actually goes out of his way to 
udmit, the very facts against which he ought to contest. He 
admits, for example, that the French student has time to 
become acqnninted with " the French method of Sylviculture.' 
Now the "French method of Sylviculture" is simply the 
method of aiding and following out the processes of nature, and 
is based on a general study of all the fundamental elementary 
sciences thnt directly bear on forest n~anngement. This,- 
coupled with good general ideas on the subject of the control 
and management of forest eetatee is just what we want. Such 
a plan is uuknown in England, where, owing to tho absence of 
natural forest on the large scale, forestry ie much more 
devoted to dealing with trees aa individuals. 

We ask for nothing better than to have for the supervision 
of Indian forest divisions-(1) gentlemen, socially and by educa- 
tion, and in every other respect, gentlemen ; (9)  who have 
received a good general education so as to cultivate their powere 
of observation, and enable them readily to apply their 
knowledge of principles, to the facts of Indian forest work; 
and (3) a general but thorough knowledge of the principles of 
Sylviculture (not merely arboricutture), i.e., the survey and 
demarcation of forest estates, the principles of forest law 
and settlement of servitudes, the taxation of forests, the 
treatment of ill-used forests in different stages, and a knowledge 
of the physical oonditions under which forests grow, and 
which it is neceeeary to maintain or to produce in order to secure 
mcceee, as well as the effects of forest on the soil and climate 
(under which I intend to include the study of the principles 
and practice of " Reboieement" forestry). 

We maintain that this sort of men, Nancy and the present 
s stem produce for us, and that anybody who knows anything 
a g oat forest administration knows that on the whole (for no 



system, however rfect, can prevent ind idual  failures) the k system baa succee ed beyond expectation. 
The simple and not very creditable fncta of the foolish con- 

troversy into which the English journal has rilsl~ed are these:- 
A certain set of people are bent on securiug a lot of Indian 
ap intmenta for a particular class of men most useful, honor- f"' ab e aud deserving in their own sphere, but totally unfitted 
(se in nearly every caae our experience hm shown)* for the 
control of Indian Foreat Divisions. 

The Indian Division is not a small estate in which a practiaal 
neathandednew in pruning trees, planting out rows of larch 
m d  Scots fir and oak, or an elnpirical skill in thinning a 
coppice of a few acrea, or an arboretum on a great estate, is 
of any avail. 

The first thing is the efficient control of the native subor- 
dinates, nnd to get a hold over all the neighbours whose 
incr~rsions ma affect the forest. E Now for t is a gentlcmon is a sine pud non. I t  is silly to 
affect to ignore the patent facts of social life. Society olaasifies 
itself by a natnral law, ae surely as the deposita of n 
river do, into regular layers. An able man out of any class 
may always exceptionally fill with credit a place in the upper 
layer, and in the u per rank unfortunately may be fouud 
individuals who woul g be a disgrace to the lower. But still 
aa a fact there is a class wllicli everybody understands when 
the term " gentleman" is used. Of that class,-the very sons 
of clergymen, officeie, and merchants that Mr. Boulger conrplains 
the India Office selection gives us--our divisio~~al officers must 
consist. The class of " head gardener," " bniliff," " forestersJ 
son," and so forth, honorable, steady and intelligent as 
ite members often are, will not do. They do not find a 
sufficient body of their own class to associate mitl~, and it is a 
notorious fact thnt they always fail to control properly the 
native-except perhaps in keeping a set gang to a specific 

I t  i s  well known that mveral " ractical" English and Scotch ' foresten' have bean 
-t out. They had no education, gut  had learnt em irically to do certain opelrtionr 
with, no doubt, admirable neatneu and efficiency : gu t  as to managing large a r e u  
of Indian jungle, they had no idea: they found few aasociatea of their own clans, oould 
never get on with the natives, and generally ended in being ahipped back to Europe. 
or dying of drink. I t  was not the men'r fault w muoh u the utter want of 
'6 adaptation b their environment." There an, of m u m  exeeptione to e v e 9  rule, 
.nd two offieem out of the whole lot have aueeeeded-one. a ~ e n t l e m m  evidently of 
r e v  nu erior ability to begin with, h u  turned out m able foreat officer juat M 
many otgen have, whopreviously never c u r  a tree planted in  their lives, but who by 
long practice have scqu~red knowledge ; for the other a poat was found in a regular 
artificial plantation, where the experience of an Englsh eatata plantation ir invaluable. 
This of eoune is quite the exoeptinn in India. W e  have always m m  in apecia1 - for apecial appointments; but that is not the question. The point a t  i ~ u e  is 
the general priauple of supply, for the ordinary d e ~ t m e n t a l  charge of Indian Forwt 
Diriaions. In the same way it  ir obviolu that, i any of the class which the journal 
advoe*tes, pOMeM the neceaaq-fitncs. of education, manner and 83 forth, i t  i s  not a t  
all difficult for the young generation to gn into competition and p.ss throu h Nancy. 
The Committee do not llsk whether a young man is derendetl from the &nguemr, 
but whether he, personallj, ia a gentleman. who can amaiatcr on equal ternu with 
the Diatrict Officers and other8 with whom he will be thrown in wnkct .  
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work; they do not possess, an a rule, slr5cient general eduoa- 
tion to make them assimilate the facts of Iudian Forestry, 
or ndapt their own lives to their surroundings. U111ees they 
can be posted to some artificial plantation, their knowledge ia 
absolutely useless in a natural forest or a great "jungle." 

Yet i t  is this clam that the English journal is bent on 
forcing on the authorities. And in order to be able to maintain 
its point, it is cornpelled to ignore the opinions of experieuc- 
ed coneervntors in India, to deny the plainest facts, and to 
throw about reckless and uugenerous abuse of men whose 
history it does not koow, and whose successes it refuses to 
hear of. 

Tlie Eriglish jonrnal neitl~er knows nor cares anything about 
the welfare of India, or the real success of it8 Forest admluistra- 
tion. If it did, it would be willing to hear tlie facts; it 
would come into correspondence with the ablest of our foreet 
officers, whose work, as it i8, it ignores, and whose journal, 
(t~llile giving mouthlp notices of the obscurest contineutal 
feuilleto~ae) i t  ostentatiously ignores. 

We do not know anything more disgraceful in journalism 
thnt this coirtiuued attempt to secure the bulk of Indian appoint- 
ments (poorly pnid as most of them are) to a clnss which ie 
totally unfit to occupy them ; and to secure it, by unfounded 
stateinents regarding the French training, and by ignorin 
plainest experiences of actunl Indian administration. 6% 
tlleee remarks we take leave for ever of this distasteful 
subject. 

dorest 8epoTtfi ofl ~ ~ S B M ,  gengat and British 
Barma for 1879-80, 

THE review on the Asaam Forest Report for 1879-80 is 
publielied in the Asearn Gazette for September 18th. I t  
appear8 that as in Bengal nnd elsewliere tlie pear was favorable 
for fire protection, and few fires occnrred. On the subject of 
Jhiiin cultivation the Chief Commissioner's remarks are worth 
noting. 

l 

a Jhdming has been kept well in check during the year. I n  
the NBmbar forest, in Sibshgar, it was co~npletely excluded, 
and in Cachsr, where, owing to tlie 11abik of the people, it 
is difficnlt to keep under sufficient control, great sucoees wae 
attained. The Chief Cornmi~sioner lias recently called the 
Deputy Commissioner's attention to the question in this district, 
and has aaked for a report ou the sufficiency of the areas 
allowed to the jh~iming tribes in the neighboarhood of the 
reserves. The question is 0110 of soiue difficnlty, both becanae 
these tribes are unacquainted with, or at any rate will not 



take to, any other form of tillage, and because it is upon them 
that forest operations in Cacllai mainly rely for labour; if 
they are forced to remove from the neighbourhood of the 
foreste, the supply of labour may seriously suffer. A t  the 
the same time, the Chief Commissioner fully recoguizes tire 
absolute ueceasity of bringing this destructive form of cultiva- 
tion under control, even at the cost of some temporary incon- 
veuience to the jhhming classes. Gentle pressure to induce 
them to betake themselves to the grass lands and unprotected 
forests, wliere they can jhhm witlrout illjury to the interests 
of Government, cau be no hardship to races who have no 
local attachmeute to detain them, and are quite accustomed 
to roam wherever they find the ground suitable for their 
operat.ions. In Cachar, moreover, wtrich is at preaent the one 
district wliere the operations of t l ~ e  Forest Department proper 
are remunerative, and on wtrich the taeming population of 
the SJrma Valley and the adjacent districts of Bengal mainly 
depend for their supply of timber and forest produce, proper 
couservancy is of the hi lrest importance." 

Tlre disposal by the ghedda Department of the elephant- 
hunting in tlre Langai-Singla foreata of Sylhet is the subjeot 
of Bome remarks by the Chief Commissioner as follows :- 

" I u  the first of these no progress has Leen made in forest 
management during the year, owing to the continued reaer- 
vatiou of the Sin la and Langai trnot for Khedda operatione. 
Them were the f rst time for several y e m  carried out (though 
tbe forest has all along been closed to wood-cutbrs), but not 
by the Ehedda Department. The Chief Commissioner, has 
only lately learnt that that department, being unable to work 
the tract iteelf, let the elephanthuntin therein to a native 4 for Rs. 1,050, which was credited to t ie department. As he 
has not yet been informed of the circumstancee uuder which 
this was done, Sir Sbuart Bxyley abstains from dieclueing 
ite expediency. He would, however, observe that, as tlle 
department did not require tlre forest for i t s  own operations, 
i t  should Lave been placed at the disposal of the civil autho- 
rities, as was done this year (1880-81), and that he does not 
perceive how the receipts froin a private lease are legitimate 
lrssetn of the Khedda Department." 

The fin~~rcial resulta of the year in Assam were as follows :- 
Hecei pts ... ... Be. 1,64,335 
Charges ... ... ,, l9S2,829 

-- 
Re. 81,506 

much ahout the same asi the previous year. 
Sir Stttuart Bapley's review couclndes into a remnrk 

regarding tlre relation brtween District aud Foretit Of£icer~ 
which in uot without iuterest. 
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" The two most important points in Mr. Brandis's '( Sugges- 
tions" dealt with the relations between the diatrict officials 
and the forest officerrr employed in their districts, and with 
the queetion of raising a revenue from caoutchouc. Tlie 
Report wae circulated to all District Officere for opinion on 
these proposals, and tbeir replies were for the most part not 
received till after the close of the year; one, that from 
KtimrJp, has not even yet come in. The Cbief Commissioner, 
in the press of other work, has not yet been able to give 
snficient time to the considerationof these questions, one of 
which, that of caoutohoua, presents great difficulty ; he hopes, 
however, soon to be in a poa~tion to suhmit his conclnsions to 
the Governor-General in Council. Merntirne, he would remind 
the Government of India that, as regards the position of the 
forest officer with refereuce to the district authorities, the 
preeent state of things is not widely different from that exist- 
ing in the Central Provinces. I n  the management of tlie 
district and protected foreeta the Deputy Comrniasioner is 
already instructed to conaulb liis Forest Officer, when there 
is one, and to have the wood on land applied for for cultivation 
valued by professional agency. Something may doubtless be 
done to systematize further the relations between tlre two, 
but in regard to the reserved arena Sir Stenart Bay ley, aa a t  
present advised, is inclined to think that i t  will be best to 
retain the present direct subordination of the forest staff to 
the head of the department" 

The review on the Bengal Forest Report for 1879-80 has 
also been published. Fire protection proved aa aucce~ful, owing 
to the favourable weatl~er in Bengal as in other provinces. Oo 
the subject of planting iu the Sikkim Hills, the Coneervator's 
rernarki are which we reproduce :- 

" Planting in tlie Darjeeling Hills is by no means difficnlt 
below an altitude of 7,000 feet, where tile difficulty exists ir in 
the time reqnired for raising plantd in t l~e  nurseries, until they 
are large enough to be put out without fear of their beiug 
choked by the ground vegetation which is usually so profuse. 
Besides, seed is not procurable every year; the oaks scarcely 
give ode crop every t h e e  years, aud some of the best species, 
like Quercus pachyphylla, are most difficult to procnre sound. 
The magnolia seed usually hkee along time to germinate. Per- 
haps the easiest hard-wooded tree to grow in the hills is tlie 
pipli (Buckia?rdig pop?tlifolia), ml~icli, of late years, has been 
very successfully grown; maple nnd toon are always easy ; 
while of exotic trees the nsh (Fvaxinue Jwibunda), rind cypress 
(Cupreasus tmuloea), seeds of wl~ich Lave h e n  procured regu- 
larly from the Northwest  Provinces, liave proved tlre~llselves 
to be perfectly hardy, aud to be ae easy to raise aa most trees 
indigenous to Sikkim." 



The financial results of the year were- 
Receipts ... ... ... Ra. 4,49,524 
Expenditure ... ... ...., 2,75,748 

... Surplus Rs. 1,73,776 

The lately pnbli~hed review by the Chief Commissioner on 
the Forest Reports of British Burma for 1879-80, found in the 
Burma Qazett~ for September 11 th, 1880, gives some consider- 
able information regarding the year's work. Naturally, demar- 
cation work is the most important, and on the subject the Chief 
Commissioner says; with the view of pushing it on faehr :- 

" A state of things, such as is described at paragraph 210 of 
the present report, makes it most desirable that the demarcation 
of the reserved forests should be judiciously and expeditiously 
plished on. Very much in the way of demarcating State re- 
serves still remains to be done. In  the Sittang Division, the 
conservator estimates that the work will occupy fifteen working 
reasons, durin ten of which the services of a civil o6cer will 
be required. f n  Prome five sensons will be occupied, involving 
the presence of a civil officer for a total period of sixtoen 
months, one season will suffice for demarcation 'work in Thar- 
rawaddy, five will be needed for Ral~goon, five for Sl~way-gyin, 
and, as far as can yet be roughly estimated, four for the Western 
Division. If two demarcation parties are at work eteadily 
throughout each season, and receive help from thedietrictoficers, 
the conservator thinks that the demarcation of all reserves in hie 
circle can be completed in twelve years. On the Tenasserim side, 
Ma'or Seaton estimates that ' there are 525 square miles of teak 
an 1 &her valuable foreat which may have to be demarcated ;' 
and that if two civil officers are allowed, four seasons will suffice 
to 6nish it thoroughly. The work is far behiud in Pegu, and its 
rapid completion is a matter of snch i~nportance that special 
arrangements will be attempted in order to accomplish the bwi- 
neee in a shorter time than Mr. Ribbentrop calculates." 

Fire protection works in Burma were euccessful, owing to a 
good season, in the same way as they were in Bengal and 
h s a m ,  though it is reported that there was n bad fire at  
Magay ee. 

With the orders for the discontinuance of the Kyetpyoo-gan 
pla~~tation we are disposed to agree. The Chief Colnmissioner - 
says as follows :- - 

"To afford greater protection to the Kyebpyoo-gan planta- 
tion, proposals which had been for eome time under consideration, 

. ended in the acqnisition, soon after the year closed, of a strip 
of land to the south of the plantation, abont 600 feet in breadtb. 
Beyond this, the plantation was not extended in any wny ; but 
it haa been divided into separate blocks, which arrangement will 
make protection from fire easier tlian before. The 'early raine 
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prevented any extennion of area in the Magnyee plantation. A 
vi~luable work 11~8,  however, been sccornl~lished in the laying 
down, round its border, of a broad line of evergreen trees ; and 
since the close of the yenr, a space of 108 acres, which had been 
clenred, has been burnt over, and tenk ~ e e d  is being laid down. 
A sketch-plan for the working of this plantation d~lring the next 
five years was laid before the Local Qovornment in September 
1879, and the papers were shown to the Inspector-Qeneral of 
Foreats when receutly in Burma. Mr. Brandis is of opinion 
t l~nt  the plar~tation should not be extended, since it  hne been 
shown that tenk can be reproduced more cheaply in Toungya 
plantations, and by other metliods, than by means of special 
plantations on a large scale. I n  this opinion the Chief Com- 
lnissioner fully concura ; at the same time, the existing plauta- 
tion will be maiutained. The total cost of these two plantations 
during the yenr was Rs. 11,710.'' 

There is no doubt but tltnt r n ~ ~ c h  henry ex onditnre in Burma 
and elsewhere has been incurred in making e I' nborate plantatione 
when a system of reproduction, either partly natural or wholly 
artificial, is practicable witllout the heavy establishmente and 
extra expenses of a distinct detailed plantation scheme. 

The fina~~cinl results of the year were as followe :- 
Receipts ... ... ... Re. 11,80,189 

. Expenditure.. ... ... ,, 7,53,489 

... Surplus ,, 4,26,700 

With this, however, the Chief Commissioner is evidently not 
contented, for he says :- 

"The conserrntors and their officers must always keep in 
view the obligation that lies upon us to restore to their former 
level the public revenues from these magnificent State proper- 
ties, the foreets of Bnrma. " 

We are glad to see that the teak trade was mnch reviving at 
the end of the pear, and principally in conaeqaence of rotivity 
in  the ship-building yards at home. 

The total number of logs of foreign teak imported was 
144,844, while 28,254 logs, besides other pieoes,and 2,736 l o p  
of kinds other than teak, mere brought out of the Government 
Forests during the year. 

We are r e j o i d  to see that forest conservancy m r k  is to be 
started nt once in Arakan. The review says:- 

"Preliminary steps liave been taken towards placing the forests 
of Arrkan nuder the direct control of Government. The 
Conservator of the Tenasserim circle was deputed to make pm- 
liminar enquiries, to ascertain what species of tree shoald be 
declare ci reserved, and at what poilib timber revenue stations 
should 1m established, in consultation with the Commissioner of 
the division. The subject wae also discu6sed with the Iuspector- 
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Senera1 of Forests ; and recently an Assistant Conservator of 
Foreeta has been appointed to the Arakan division. I t  is very 
desirable, in the inhresta of forest administration in Aralran, 
that the proposed Forest Act for Burma should come into force 
soon." 

We suppose the work a t  first will be confined to the estab- 
lishment of revenue stations, and the collection of tolls aa in 
-ChitWong, to be immediately followed, as there too, by the de- 
marcation of permanent reserves. 

BnnnaI g%legorts of the j?hgerintottdent, s o p 1  Botanic 
QBardena, qa1cutta; Sngerintendent, qinrhona Btanta- 
tions ; and QBotttrnment g$ttittoIogist for 1879-80. 
THE Report on the Botanic Gardens records the progress that 

has been made in lnying out the grounds,-progress that is very 
obvious to any one who has lately visited them, and can compare 
them with the condition they were in when the present 
superintendent took charge. 

It seems that some of the coaree passes of Orisea, which 
bave lately been tried in England, have been comparatively 
favourably reported on. The Lieutenant-Governor's review 
says :- 

"It seems that the two varieties, known as Raniklraria and 
Tiansi, are little inferior to Esparto grass, which is so largely 
exported from Spain for this purpose. The Sara gram also 
appeam to be of good quality. Dr. King's correspondent 
states, regardiug Ranikharia and Tianei, that 'if they can be 
had in large quantities, and at the price of E'sparto, they might 
be worth trying on a large scale.' Larger quantities will he 
sent to England for further trial at the close of the present 
rainy season, and the LieutenantGovernor requests that the 
result may be specially reported as soon as i t  is known." 

Further confirmation is given by Dr. King of the utter 
nnsuitability of the Carob tree to the climate of Lower Bengal, 
and the waste of time and expense in attempting to grow the 
species of Eucalyptus. On the other hand the following extracts 
record the success of the rain-tree (Pilhcolobium Saman) :- 

6' The demand for seed and seedlings of the guango or rain- 
tree (Pithewlobium Saman) continues very great. As yet seed 
is yielded to a very small extent b the few trees of this 
species that exist near Calcutta, and f bave been obliged to 
indent on the Government of Jamaica for supplies. This 
wonderful tree grows faster than any hitherto introduced into 
Bengal, with the single exce tion of the Casuarina. I t  gives B a beautiful shade, and yiel s a pod with a sweet pulp which is 
greedily eaten by cattle. For avenues, cantonment, squares, 
and situations where dense shade ie wanted, no tree is more 
suitable than this!' 
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The reenlh of the attempts to Introdnoe exotic India-mbbe~ 
yielding trees are desoribed in the following extraot from Dr. 
kingye Report :- 

" Of the three India-mbber-yielding speoies, of which eeede 
were oollected in Sonth Amerios, a t  the instance of the Seem 
hry of state for India, living planta of only two, ait., the Para 
and CearA rubbers, were ever received in this garden. The 
Para m b h r  ( E m u  Bvatilicnsi8) has proved quite unsuited to 
this part of India, and is not likely to be aoaommodatgd with 
a suitable home in any place so far from the equator se 
Calcutta. The CearB rubber tree (Maniht  G2atwmi has, on 
the other hand, proved very hardy in Calcutta. b ur first- 
received planta looked, for some time after their arrival, weak 
and lanky, and I was for some time not very hopeful about 
them. Further experience showed that thme appearance8 had 
been the m n l t  of coddling, and that, when freely e x p o d  to 
elin and rain, thie Manilrot is a wonderfully hardy plant, 
capable of standing the rougheet treatment, easily grown, and 
readily propagated. If its rubbert urne out really good, the 
cultivation of thie epecies will, no doubt, be tnken up by 
tea-planters whose gardens are on the plains, and by indigo 
planters ae adjuncts to their other cultivation. I n  expeclation 
of large demands for young ~lanta and eeede, I have made a 
Cead plantation on a suitable piece of ground on the outakirte 
of the garden." 

Thie in the first report whiah mentions the new branch 
garden at  Dajeeling known as the Lloyd Botanical Garden. 
The new grrden was started and set in working order with great 
expedition, and will probably prove one of the most valuable 
and ueeful of the smaller Botanic Gardens of India 

The Cinchona Plantation and Quinologist'e Reports are very 
intereating, and show the great value of the plantations to 
Qovernment, both directly in the supply of cheap febrifuge and 
in direct profib. The Lieutenant~overnor'e review gives 
the following aoconnt of the financial position of the planta- 
tions for 1879-80 :- 
" The reeult of the operatione of the past gear, from a Bnancial 

point of view, hue been moet satisfsiotory. The revenue derived 
from the sale of the febrifuge, and a small ran t iby  of bark, 
seed, and planb to the medical depbte an to the publio, 
amounted to Re. 1,36,773, re shown Mow :- 

Be. A a  P. 
Febrifuge sold to the public ... ... 46,808 8 0 
Pleed! plant, and bark mold to the public ... 739 8 0 
Cred~t Medical DepBt, Calcutta ... 67,860 0 0 

Ditto ditto, Bombay ... 26,425 0 0 
Ditta ditto, Madras ... 4,958 0 0 - 

Total ... 1,36,778 0 0 
7- 
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"Thb sum, according to the figures given in the Quinologist's 
report, was Re. 56,260, in excaw of the expenditure on account 
of both the plalltations and the factory. 

"The total expenditure on the plantation from ita commence- 
ment (including aompound intereet at  4 r oent) in a little 
Iesa than ten lakhe of mpeea. The aae lr transactions for the 
year, therefore, show a rofit of rather more than 5) per cent. 
on the capital. Bat +!i is does not represent the whole of the 
gain for the year, for the stock in hand has been increased in 
value by Rs. 42,775, which is equal to another 4 per cent on 
the capital. !Che amount of febrifuge used in substitution of 
quinine in Government hospitals and dispensaries during the 
past year was 5,400tb. Calculating the average price of quiniue 
in Calcntta at Ba. 90 (a rather low estimate), the saving 
dected by this substitution during the year has been very 
nearly four lakhs of ru and the total saving since the 
factory commenced wor %"' ing ag,gregatea 11) lakhs of rupees, 
or more than the plantations have coat since their opening." 

The plantation was very largely extended in the Sittong 
Block, and a much larger proportion than neual of Coltbaya 
plants were put out. 

The year 1879-80 was also notable for the introdnction of rr 
new species of great value, oiz., the Carthagena or Columbian 
bark. The plante are doing well, and there is every hope of 
their being snccesefnlly propagated. 

Dr. King, when reporting that some yellow bark had been 
mnt to London for sale, remark8 that recent experiments have 
shown that i t  may be possible to make snlphate of quinine out 
of yellow bark on the plantation. This we understood, at r 
recent visit we paid to Mangpu, that their hope has since been 
amply realised, and that the Manager, Mr. Qamrnie, has been 
encceeeful in hie endeavours to find a cheap and eesy method 
of manufacturing the sulphate of quinine. 



SOUTH AFRICAN TIMBICB.-TI~~ following is ex trnoted from 
" The Colonies and Indin." The ueef~~l  kinds of tiulber indigen- 
ous to South Africa number eome hundred varieties, only a 
few of which, however, have hitherto been used for manu- 
facturing purpoees, and those only to a limited extent: and 
yet, although the forests cover an area of many thousand 
equare miles, there are not wanting indications in certain 
districts of a falling-off in the supply. Tlie colonial author- 
ities are fortunately taking step8 to encourage tree-planting, 
and forest conservation generally, and, at t l ~ e  same time, we 
are glad to see that they are not losing sight of the eql~ally 
important question of a t  once utilizing the natural wealth of 
the country. Hitherto the colony has imported not only her 
rails, but the sleepers also, instead of utilizing eome of the 
durable timber awaiting consumption within her borders. The 
principal South African foresta are within a short diatnnce of 
the ellore ; and as the denser part of the population is lomted 
round the coasts, and the railways are consequently confined 
to within a comparatively short dietnnce from the seaboard, 
i t  would have seemed the natural course for the colonieta ta 
have utilized their native snpplies of timber in their construc- 
tion. The people, however, did not actually know the extent 
of their own possessions in this respect, and custom had 
probnbly a good deal to do with the maintenance of the system, 
of " bringing coals to Newcastle," which hns gone on so long. 
Now that the railways hnve thoroughly tapped the forest 
country, the utilization of native timber will become more 
$eneral, and more stringent laws for the preservation of the 
forests from further drain will be necessary. T l ~ e  cutting of 
timber and brushwood in the Crown foreate is placed under 
atrict surveillance, and licenses are required to be taken out 
by nll persous cutting timber therein. The measures adopted 
for their preservntion, however, are a heavy item in the expen- 
diture of the Government ; and tho forests, instead of being 
R source of revenue, nre actunlly a dead loso, costing £2,500 
in  Cape Colony alone every year, and yielding only S2,000. 
Many of the preserves, however, will bear largely thinning 
out; nnd wit11 proper manegement, nnd new openings for 
the use of their produce, they alight rapidly to become a 
profitable property .- Timber Tradea Journal. 
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ram MANUFACTURE OF RKSIN m D  TURPENTINE.-From 
Wilmingtou, N.C., southward, and near1 alkthe way to- Flo- 
rida,. the. pitch pine trees, with their g lazed sides, attract the 
nttention of the traveller: The lande for long stretches are 
almost worthless, m d  the only industry, beyond small patches 
for corn or ootton, ie the " boxing" of the pitch pine trees for- 
the gum, as i t  is called, and the manufacture of turpentine 
and resin. There are several kinds of pine treee, including 
the white, spruce, yellow, Roumany, and pitch pine. The 
latter is the only valuable one for boxing, and differs a little 
from tlie yellow pine, with which i t  is sometimes confounded 
at the north. The owners of these pine lands generally lenee 
the '' privilege" for the business, and receive about 125 dole. 
for a "crop," which conei~ta of 10,000 " boxes." The boxes 
are cavities cut into the tree near the ground in such a way 
M to hold about a quart, and from one to four boxes are cut 
m each tree, the number depending upon its size. One man 
can nttend to and gather the crop of 10,000 boxes during the 
season, which lasts from March to September. About three 
quark of pitch or gum is the average production of each box,- 
bnt to secure this. amount the bark of the tree above the box- 
must be hacked away a little every fortnight. Doing this so. 
often, and for successire seasone; removes the bark,as high as 
can be easily reached, while the quality of the gum constantly 
decreases, in that it yields lees spirit, as the turpentine is called, 
and then the trees are abandoned. The gum ie scraped out of 
the boxes with a sort of wooden spoon, and a t  the close of the 
season, after. the pitch on the. exposed surface of the tree has 
become hard, it is removed by scraping, and ia only good for 

roducing no spirit. The gum sells for 150 dole. n bar- , re1 to t e dietillera. From 16 barrels of the crude gum, which 
is about the average capacity of the etills, 80 gallons of tnrpen- 
tine and 10 barrels of resin are made. The resin sells for from 
1.40 dole. to 5 dols. per barrel, according to quality, and just 
about pays for cost of gum and distilling, leaving the spirit, 
which eella for 4.0 centa a gnllon, aa the profit of the bnsinese. 
Immense qnantlties of resin await shipment a t  the stations 
along the line, and the pleasant d o u r  enters the car windows 
as we are whirled along: After the trees are unfit for further 
boxiag, and are not eulttlble for lumber, they are sometimes 
used to manufacture tar, but the business is not very profitnble, 
and is only done by large companies, who can thus use their 
surplus Iahour. The treee are cut up into wood, which is piled 
in a hole in the ground, and covered with earth, and then 
burned- the same as charcoal is burned elsewhere. The heat 
eweats out the gnm, which, uniting with the smoke, runs off 
through a spout provided for the purpose. A cord of wood 
will make two barrels of tar, which eella for 1.50 dole. per 
barrel, and costa 374 cents to make. The charcoal is then 
sold for cooking purposers.-A'ortA- Western Lumberman. 
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A SCHOOL OF FORESTRY FOR THE UNITED STATES.-A Bill for 
tlie establishment and maintenance of a school of forgetry at  
St. Paul, Minn., has been introduced in the Senate by Senator 
McMillnn. I t  would seem to be time that some attention was 
paid in this country to the conservation of our foreeta, and thin 
propeed achool seems to be a step in that direction. As a 
means of supporting the proposed school, the Government is 
called upon to grant 300 sections of the publia lands of the 
State, to be selected by an agent appointed by the Governor, 
with the approval of the Secretary of the interior. Not more 
than two sections are to be taken from any one townehip, and 
the selected are not to be mineral lande. The sections are then 
to be sold, and the proceeds invested in United States or otber 
aafe stacks, at not lese than 4 per oent. interest. The capital 
is never to be diminished, and the interest is to be appropriatsd 
for the endowment and support of the school, which shall give 
instruction in the science and practice of fomtry, aa adapted to 
the climate and eoil of the State. Ten per cent. of the interest 
may be set apart for the purchnse of lands for experimental 
out-stationa for tree culture on pr~i r ie  lands, and forest culture on 
lande, when such experiments shall be authorized by the Legis- 
lature. No part of the fund or intereat to be used in buying, 
erecting, or reparing the echo01 building, and unless the 
school is provided wit11 a suitable building, and 40 acres of 
land for experimental timber culture, within eight years, the 
grant is to cease. The S t a h  must employ, a t  the h d  of the 
~ ~ 1 ~ 0 0 1 ,  a person of known qualifications in the scienae 
and practice of forestry, and the tuitian is to be free. Pupils 
are to be admitted from any State. An annual report of the 
progrese of the school, and the results of ita experiments, is to 
be filed with the Librarian of Congress and the Commissioner of 
the general land office.-Lumbmman'r Gwtte, quoted in 
Ttmber Tradcs Journal. 

IN an article in the Transactions of the Royal Botanical Society 
of Edinburgh, for 1879, on the exact measurement of t r m ,  by 
Sir R. Christison, the tendenc of the deodar to have ita top P shoot bending over is talked o as an " unhappy failing," and 
regrets expressed that i t  will not shoot upwards freely as i t  
on ht to do. Sir R. Christison hae, me euppose, ere this been 
to1 a that, so far from an unhappy failing, the bendin over of f the top of the deodar is as much a characteristic ae t e strong 
erect top shoot is of the spruce or scotch fir. If he had 
referred to Brmdis'e Forest Flora, he mould have seen that soft 
and drooping terminal shoots were one of the characteristics of 
the tree. 

THE following remarks, on the assistance given by forest 
officers to the Muscum nt Lnhoro, occur in the review of the 
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Cumtor's Report for 1879-80, by the LieutenantrGovernor of 
the Punjab, in the Punjob Gazette for July 15th :- 

The most notable improvement of the year is the r ea r r ange  
ment or rather the renewal of the section showing the woods 
of the country generally and of thia rovince, which has been 
done by Mr. B. H. Bden-Powell. $he woods of the country 
are now arranged in billets of uniform size, ahcording to the 
classification by natural orders, and on the other aide those 
of the province 80 set forth ~8 to sliow the products of the 
rlpper hills, the lower hills, nnd adjacent country and the plains. 
Woods in ordinary use, those of rarer kinds, and those used 
as fuel, are also discriminated. Mr. Baden-Powell has alao ' 

contributed picturee of the ravages of sand streams consequent 
on the denudation of the upper hills, the "chos" of the 
Hoshiarpur district, and other sketch-. Under his care and 
with the co-opcration of Dr. W. Sclilich and other officers of 
the Forest Department, thie section will become a really valu- 
able exposition of thie important subject. 

THE following notice is copied from the Paper Maker's 
Monthly Journal of 15th June 1880 :-'' The Florida Y h r  
says that palmetto paper mnnufacturing ia a perfect success, 
end that it is the intention of the Company, which has been 
experimenting, to establish about twenty mills in Florida, a t  
plaoes where the material will be near at  hand, and tmnsporta- 
tion easy." This encourages the hope that the leafstalks and 
leaves of the palmetto d the Trans-Indus territory ( C h m m p a  
Rttchicana) which covers a vast extent of county, may eventu- 
ally find a market for the mannficture of paper. 

CYPBUS.-F~O~ the report of Her Majesty's High Com- 
missioner, Major-Qeneral Biddul~h, we extract the following 
obaervrtions :-The planting and preservation of trees have 
engaged the attention and care of this Government. Great 
pains have been taken to plant the euoalyptue, and considerable 
expense incurred for the pu ose both by feucing i t  to preserve 
i t  from cattle, and owing to 'I t e necessity of its being constantly 
watered for the first two years. A large plantation a t  
Pamagusta hae been entirely destroyed during the last few 
days by the excessive cold, which, for intaneity and duration, 
has been unequalled at  that place during the last forty years. 
With a view to encourage the importation of timber, and to 
mve, aa much aa powible, the remaining foreeb, the import 
duties on all timber, whether manufactured or otherwise, and 
on all fuel of every description, has been entirely removed.- 
Timber Trade8 Journal. 
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Calcutta. 
THE followin information has been received from Mesare. f Mackenzie, Lye I & CO. :- 
Teak.-Prices at  present are mling low in cohsequence of 

the dulness of our market, and ordinary firstclass squaree 
can now be obtained at Rs. 70 per ton. 

English squares @ RE. 100 per ton, 
Second class ,, ,, 50 per ton, 
Saul logs ,, ,, 65 per log, 

for dzee averaging about 37 cubic feet. 
Swsoo Wood.-Ten to 15 feet and about 10 in. in diameter is 

scarce, and is realizing about R8. 10 to 12 each. 
Toon, Blackwood, Satin and Ebony.-The demand for 

these descriptions is limited, as there ie hardly any enquiry. 
Teak is the principal wood used, and i t  appears to have 
suparseded all other kinds. We think good toon can be sold 
at Re 50 to 60 per ton. 

Liverpool. 
Mmssa. EDWARD C H A ~ N E R  & Co., of Liverpool, in their 

oircular, dated Liverpool, Anguet 31et, state as follows :- 
MAHOGANY.-~~. Domingo-the present stock is 1,322 

pieces, of which 1,137 are cnrle, and 185 are logs. Veneer 
and well-grown figury logs from city St. Domingo and from 
Porto Plata would realize full pricee. Sliort curls are very 
dull of sale, a t  low prices. Cnba-This market has been freelg 
eupplied of late, but chiefly with small wood, for which low 
figures have been accepted. Honduras-The stock consists of 
one cargo-arrived yeeterday-and i t  will no doubt meet with 
prompt sale, rre there is a good demand for panel and mnchiue- 
making wood. Mexican-The market has been uiet for 
Yinatitlan, but Tabasco has been in good deman!; of the 
latter the stock is exhausted. 

CEDAB from Honduras and Mexico is in steady demand. 
Pencil is scarce, and wanted. 

S~~r~wooD.-The  stock is light, and fresh arrivals of sound 
wood realize high prices, there being a good demand. 

WAL~T.-Italian is slow of sale. Circassian-The stock 
of burre is exceedingly heavy, and there has been no inquiry 
of late. Of logs the demand has not been active, and prices 
have ruled low. American black meets wit11 ready sale a t  
full value. 

LIQNUM-VITB.-A shipment from Porto Plsta has been sold 
at  £9 per ton. Tlle stock of all kinds is exhausted, the 
demand is active, and supplies of fresh, well-grown wood com- 
mand high prices. 

Cocuswoo~.-The demand has been only moderate of late.- 
Timber Trades Jour.nal. 
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No. 4OlF.-Simla, the 30th June 1880.-Mr. R. N. Ans- 

iruther, an Assistant Conservator of Forests of the 3rd 
Grade, serving in Bengal, is permitted to resign his 
appointment, with effect from the 12th June 1880. 

No. 463F.-aimla, tile 31st July 1880.-dlr. L. A. W. 
Rind, Assistant Conservator of Forests of tho let  
Grade, is granted subsidiary leave for thirty days, 
with effect from the 18th June, and furlough to 
Europe for one year, under section 8, Supplement F, 
of the Civil Leave Code, with effect from the 18th 
July 1880. 

No. 470F.-The 4th August 1880.-Mr. L. A. W. Rind, 
Assistant Conservator of Forests of the 1st Gmde, 
formerly attached to the North-Western Proviuces 
and Oudh, mill, on return frorn the leave granted him 
in Notification No. 463F.,'deted the 31st ultimo, be 
posted to the Central Provinces. 

No. 487F.-Simla, the 12th August 1880.-Air. W, 1% 
Reynolds, Assistant Conservator of Forests of the 1st 
Grade, and Deputy Superintendent of Forest Surveys, 
is confirmed in the 316 Grade of Deputy Conservators, 
in which he is at present officiating, with effect from 
the 5th July 1880. 

No. 520F.-Simla, t b  27th August 1880.-Mr. R. H. C. 
Whitta/Z, Officiating Deputy Conservator of Forests of 
the 2nd Grade, is transferred from British Burma to the 
Central Provinces, and will revert to his substantive 
appointment of Deputy Conservator of the 3rd Grade, 
with effect from the 31et ultimo, the date on which 
he reported his departure frorn Bangoon. 

So. 573F.-Simla, the 14th September 1880.-The fol- 
lowing officers, who are o5ciating as Assistant Con- 
servators of Forests of t l ~ e  3rd Grade, are confirmed 
in that grade, with effect from the dates specified 
opposite he i r  names :- 

Air. E. F. Litchjeld, Sub-Assistant Conservator of 
Forests, attaclied to the Forest Surrey Branch,-1st 
June 1880. 

Nr. W. dl. Green, Sub-Assistant Conservator of Foerste 
in Benga1,-12th June 1880. 
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Mr. A. M. Rather,  Sub-Assistant Conservator of 
Forests in the Punjab,-29th July 1880. 

No. 584F.-Simla, the 17th September 1880.-Nr. A. T. 
Dysdal8, Deputy Conservator of Forests in the 
Hy derabad Assigned Districts, and - Mr. G.' Mann, 
Deputy Conservator of Forests in Aesam, are appoint 
ed Conservators of Forests of the 4th Grade, with 
effect from the le t  April 1880. 

No. 61OF.-Simla, t ie 24.rh Jkptember 1880.7Hr. C. 
Bagshuwe, who in Notificatiou No. 55F., dated the 
23rd January last, was appointed to officiate aa r 
Deputy Conservator of Forenta of the 2nd Grade in 
the Hyderabad Assigned Districts, is appointed to 
officiate as a Conservator of Forests of the 4th Grade 
during the absence of Hr. A. T. D ysdale, or nntil 
further orders, with effect from the 1st April 1880. 

2.-CALCUTTA GAZETTE- 

July 12th, 1880.-Mr. G. A. Riehardeon, Assistant Con- 
servatnr of Forests, 2nd Grade, in charge of the Buxa 
Division, is promoted to t l ~ e  1st Grade of Assistant 
Conservators of Forests, with effect from the let 
April 1880. 

Mr. E. G. Chester, Assistant Conservator of Foresta, 
Chittagong Division, and Mr. F. R. Manson, Aasis- 
tant Conservator of Forests, Kurseong Division, are 
promoted from the 2nd to the 1st Grade of As- 
sistant Conservators, with effect from h e  10th May 
1880. 

The 19tlr July 1880.-It is hereby notified, under section 
19  of the lndian Forest Act (Act VII. of 1878), that 
the following tract of land in tlie Llarjeeling District, 
which, in tlie notification of the 18th October 1879, 
under section 4 of that Act, it was proposed to consti- 
tiite a reserved forest, shall from the 1st August 
next be a " Reserved Forest" under the said Act :- 

P a e u a a a o n e . - K d . - A  Jhora oepantfng ?he foreat from the Ooompahu Formt It-. 
B& -A demumted line from that Jhorm to the Pngamingbong spur. urd theme to the 

X.pri ridga at the h a d  of the Kundongbong Jhora. 
8 ~ u U  snd fiat.-A delnucrted kne dong the oremt of the Nagri npnr. 

The 23rd July  1880.-It is hereby notified under sec- 
tion 19 of the Indian Forest Act (Act VII. of 1878), 
that the following tract of land in the Darjeeling Dis- 
trict, comprising part of the forest which it was pro- - 
posed in the notification of the 28th July 1878 to 
coustitute a reserved forest, uuder the name of the 



EXTRACTB FROM OIPICIAL GAZETTES. 159 

r f  Jilldoka Block," shall, from the 1st Angnst 1880, 
be a '' Reserved Forest" under the said Act :- 

R O I ~ I I ~  Tom~.-Korcl.-A d m r o a t e d  line running e ~ t  and wwt fmm the junabon of 
the Yoortea rirer with the Khoomurca J h o n  to the Jnldoka river. 

Bad.-The J d d o k a  river. 
h a . - T h e  Jn lp ipr i  dimtriot boundary. 
Wd.-The Moortem rirer. 

The 9t1r August 1880.-It is hereby notified that the 
Lieutenant-Governor has been pleased to declare the 
provisions of Chapter IV. of the Indian Forest Act, 
1878, to be applicable to all forest and waste-lands 
in the Government estate of Khorda, in tlie dis- 
trict of Pooree, excepting such lands as have been 
confirmed as revenue-free or settled with cnltivators 
or others, and such lands ne shall, during the course 
of the revenue settlement now in progress or there- 
after, be so settled. 

The 12th Auguet 1880.-It is hereby notified, under 
section 19 of the Indian Forest Act (Act FII. of 1878), 
that the following tracta of land in the Darjeeling dis- 
trict, which, in notification of the 18th October 1879, 
under section 4 of that Act, i t  was proposed to con- 
stitute reserved forests, shall, from the 1st September, 
next, be '' Reserved Forests" under the said Act :- 

M addition to  the SnLnhTi~t. For&). Nodb.-Tbm ridge w t b g  the 
i i ~ % ' b " S a ! h a n d i  from that of the tleyang. 

M . - T h e  Msna Jhora. 
Wed.-The east bonndary of the  M d d d e r u n  ta &ate, being a &muaabd line, .ad 

m L l a m  tributary to the Man8 J h o m  
a. -Bsbookhola. N d . - A  danucr ted  line dong the rider mepuntiup the valley of the 

Y b d i  from that of the Bryang. 
&.(.-The west b o n n d q  of the M.hddsnm tu atate,  b e i q  a dsmuo.ted Bne, then a 

Ibeun t r i b a t y  to the Mahradi  rirer. 
8081L-A &m.mted line u p u s t i n g  the f o r a t  from Capbin B. T. Fits enld'a land. and 

y a m g  from the Mahandi river xn a month-wmt dimotion to the BI&O~MOO, then the 
doe w to ih junction with the Mahsndi. 
~ s E . 1 ' h e  M a h m d i  rirer then a atream to the eonth-enmt boundary line of the lilajnm tea 

eatate (Mr W. C. Mnller's block) them the dr-ted bonndav of t h a  estate toitm 
wrth.wmt oorner then a ltrmrn n h n  into the Y a h d ~  rirer then that river, them s 
demarcated line rnLninK north-eat to the Kfuffoopanee. and m anting 'the formt fmm J u n u  
Sing's land then the Hu~Toopanes then a demarcated line to t i e  old mi l i t sv  r o d .  

3 . - ~ w k h a  Jhu.-North.-A d'em-rd line tiwm the c d ~ e  of the I a h u  month of Dangy 
Jote to the Kemch~ n d i  where i t  forms the boundary of the ~oodoob%ita Jots. 

-.-The Kemehi &i, then s demuorted line mpurtlng the fomata ftom jotem Mahomed 
Dwrbnx and 80obol. 

B o d . - A  dem-ted line mepanting the f o m t  from jotm Daugwhhit., C h u 4  Munjoy, 
Enldnr. Doold D m  and Qnndapla. 

Weat.-A de-ted line me .rating the for& h r n  jotm Ilajamo, Putsh, Dowlut, Qow 
singh, Ilamdhno, Yroadeo, cgsmroo m d  Bou,. 

4.-Xoolta (an addition to  the u d k a  J h u  Hesame).-Noh.-& domamated line from the 
Jibhodu nadi ao~lth of Jhabra Jote t68 the F o r ~ s t  Bemerve bonndary. 

Bcul.-Tbe Forest Hescrre, then the Ualks n d q  then s drmarested line me d i n g  i t  from 
jotm 8hun L.ll (2) and Hs hoo, then tha Ldfa n.d~ t o  its junction with the ~ i E e h u d u .  

Wad.-The Jibhodar swfi to its junotion with the west branch of the Moolt. n d i ,  then a 
demarcated line meparating the f o r a t  from the Jbkooadurm and Omee Jot* then the 
Jibhodu n d i  

6.-llishshari, Y a p r  Wmrdro er's and Kanoo Choodry'a B h i l  Jo tm (addi- tiom to the 
Ddlu Jhar Hewrve). On d l  sit- Oov.rnment Forwt Hmerve. 

6.-Henpdobi (an addition to tbe Ddka Jhar Kesarre].-North.-Forest rwone. 
Bad.-A demrmstrd line followinc the bed of the old U h o n  river and skirting jotem 

. Bownee Bhitm ( i d )  and Dhemal. then a demuoated line south of the l u t  nuned jote and 
weat of jote T a n b u i ,  then s p i n  s line following the bad of the old U h u n  rirer and 
rhirting joten Bownee Hhit. (?I] and (TI) .  

80~1th.-A demuertrd lioc from the old Balmnu river to the Hurlia river. scpuating the 
forest from jutes t i e ~ g l d l  I'owa, Burubhita, Dhunirun, Ilengdubi and Byrnuti h u l .  
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Wed.-The Foraat Resene. 
7.-Shihbhi~a Jote ( m  nddition to the Snlina 'IU. Fornot).--On dl midm Government F o r d  

Besene. 
8.-Nipania (an ddition to the Meobi Forest). llTorfh.-The Lohu@rhi Forast Bacne.  

theu a nlream lmnng the r m n e  st i t .  notithemmost point, then a line rrurning o u t w ~ d .  t0 
the Aolia Msnjh.  nadi. 

&t.-The ~ o l h  Msn'hm n d i ,  then a line skirting the Nip.& tea ad.te. 
8ortA.-A dem.reated line to Lho Hajs Yonnri n 4  then that 8tre.m. . dmuratad 

line to the new Mechi~iver. 
Wed.-The Yeehi For& Bmewe. 

9.-Qunbdi (UI addition to the Yeahi Forast Berane).-K4.-The Afsehi F o r d  Be- 
Ierve. 

Bud -A demarcated line following the bed of the new Yechi river. 
Sout.4 -A drmarcnted line to the old Mechi river, mpamling the forert from Jot0 Boojblu. 
Wad.-The Pi epd frontier. 

Tlte 23rd August 1880.-Tlle services of Mr. L. 0. Smilh, 
Sub-Assistaut Conservator of Forests, attached to tile 
D ~ r j e e l i ~ ~ g  Divisio~i, are placed a t  the disposal of the 
Government of the Punjab. 

The 30tA August 1880.-Under the provisions of the notifi- 
c:ttion of 16th August 1880, in which persons desirous 
of transporting auy forests produce throngh the Sun- 
derbuus forests are required to take out a pass at one 
of the forest toll stations, paying such fees as may 
be fixrd by the Conservator of Forests, i t  is hereby 
notitied tlint the fees pnynble for such passes will, 
from the 1st September 1880, be the following :- 

For S~uidr i  timber, 2 pie per maund. 
For all other forest produce, half pie per maund. 

Tile 12th September 1880.-The Lieutenant-Glovernor is 
pleased to order that, on and after tlie 1st October 
1880, the following shall be the rates for forest pro- 
duce in tlie Sunderbuns Protected Forests, in super- 
session of those publislied in Rule I. of the Rules of 
the 17th Angust 1880 :- 

(1) On every maund of sundri, 
puseur, or arnoor timber ... one snna. 

(2) On every maund of keora 
timber . . . ... one-half auna. 

(3) On every maund of any 
other fbrest produce ... one-quarter anna. 

The 12th September 1880.-The Lieutenant-Governor is 
pleased to notify, under section 75 of the Indian 
Forest Act (VII. of 11(75), that on and after the 1st 
October next, any persons trading in timber or forest 
produce, or desirous of purchasing and removing 
forest produce fiom the reserved and protected forests 
of the Sunderbuns, may, if they so desire, and in  
place of having their boats as heretofore measured on 
every occasion tliat they enter or leave those forests, 
or pass any of the forest toll-stations, have their boats 
n~eavured ouctr for itll, irud such measuromcut registered 
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by the Deputy Conservator of Forests or his aubor- 
diuate a t  any of those toll-stations, Gz.- 
1. Lower Bhola. 
2. Upper BLola. 
3. Pussur. 
4. Kbulna. 
5. 13hudder. 
6. Shupsab. 

, 7. Koyrah. 
8. Cobaduk. 

9. Isreepore (Eskamuttee). 
10. Busauntpore. 
11. Roy mangal. 
12. Mutlali. 
13. Bogee. 
14. S~terbag. 
15. Tangura-khal. 
16. Samukpatha. 

Such registration will hold good for the period of one year, 
and may be renewed after the expiry of that period. 

Any boat, the measurement of which is so registered, will not 
be liable to further remeasure~nent or detention, either within 
the forests or a t  the forest toll-stations, provided- 

(1) That the boat does not contain any forest produce 
other tlirn t l~nt  entered in the permit ; and 

(2) That the load does not exceed the registered burden, 
as shown by the mark on the water-line. 

All boats registered will have the maundage and date of 
measurement ~a in ted  in letters not less than 4 inches long on 
both sides of the bow; m d  amidships on either side will b 
painted the water-line, or line showing the loaded draft. This 
last will be indicated by a circle painted in wliite, intersected 
Iby a red line marking tlie depth to whicli the boat may be 
loaded. Tliis line will be fixed at the pleasure of the rnnnjee 
before measlirement is made, and tlie measurement will be 
mnde accordingly. 

Tlie fees payable when a boat is registered for the first time 
shall be according to the following scale :- 

Rs. As. P. 
Boats not exceeding 50 maunds ... . 0 4 0 
Above 60 and not exceeding 100 ,, . .. 0 8 0 
,, 100 ,, 29 500 ,, ... 0 1 2  O 
,, 500 J, ,, 1,000 ,, ... 1 8  0 
, 1,000 ,, 98 9,000 ,, ... 2 o o 
,t 2,000 J, ,, 3,000 ,, ... 3 0 0 
,, 3,000 ... ... ... 4 0 0 

On renewal of the registration after the expiry of twelve 
months, fees shall be pnyable at half the rates given In the 
above scale? provided tliat npplication is made for such renewal 
of registration mitliin two months of the expiry of the said 
twelve months. After that period the full fees will be payable 
88 for fresh registration. 

Tha 20th September 1880.-Notice is hereby given that 
from the 1st October 1880, tho followiug will be t11e 
rates for removal of forest produce from the Sundcrbuns 



EXTRACTS FROY OFPlCIAL GAZETTES. 

rerrewed forests in supersession of those published in 
t l ~ e  Calcutta Gatctte'of August 1876, par t  11, page 
790 :- . - - .  

On every maund of sundri, pnssnr, or amoor timber, one anna. 
n ,, keora timber, one-half anna. 
,J ,, any other produce, one-quarter anna. 

The 2211d Septemb~r 1880.-In supereession of the notifi- 
cation publisl~ed a t  page 1230 of Pnrt I1 of the 
Calcutta Gazette of 8th September 1880, and dated 
30th August 1880, i t  is notified that, under the provi- 
sions of the notification of the 16th Augnst 1880, 
in which persons desirous of transporting any forest 
produce through the Sunderbuna forest toll-stations, 
paying such fees as may be fixed by the Conservator 
of Forests, i t  is hereby notified that the fee8 pa.yable 
for such passes will, from the 1st October 1880, be 
the following :- 

For sundri,.pussur or amoor timber, 2 pies per mannd. 
For keora tiniber ... . . . I  ,, ), 
For all other forest produce ... t 9 ,  1 )  

~.-NORTH-WEBTERN PROVINCRS AND OUDH GAZETTE- 
No. 690.-The st?& July 1880.-Appoiirtment8.-bir. J. 

8. Battie, Sub-Assistant Conservator, to the charge of 
the KLeri Division. 

NO. 687.-The 5th July 1880.-Transfer.-Mr. S. E. 
Wilmot, Assistant Conservator, from the Klieri Divi- 
sion, Oudh Circle, to tbe Gauges Division, Central 
Circle. 

No. 702.-The 7th July 1880.-In exercise of the 
power conferred by Sections 25 and 75 of the Indian 
Forest Act (VII.) of 1878, the Hon'ble the Lieute- 
nnnt-Governor of the North-West.ern Provinces and 
Chief Commissioner of Oudh is pleased to prescribe 
tlie following rules to have effect in the Government 
forests of the Dehra Uun district :- 

I.-In the undermentioned forests the inhabitants of the 
undermentioned villages sl~all be permitted-(a) to collect head- 
loads of fallen dry wood for fuel, under passes signed by such 
officer of tlie Forest Department as may be autl~orised in tlirt 
behalf by the Conservator of Forests, which passes shall be 
granted witl~aut payment; aud (1) on payment of the rates 
pre~cribed in No. 111. of these rules, to graze the number of 
cattle specified opposite the nume of each village :- 
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11.-In the Western Siwalik forest the inhabitants of the 
villagee named below shall be permitted-(a) to collect head- 
loads of fallen dry wood for fuel, under passes signed by such 
officer of the Forest Department aa may be authoriaed in that 
behalf by the Conservator of Foresta, which passea shall be 
granted without pa ment; and (b) on payment of the rates 
prescribed in No. 11 Y . of these rules, to graze tho number of 
cattle mentioned opposite the name of each village. But any 
portion of this forest, not exceeding one-half of its total area, 
may be closed against the exercise of these pri~ileges by the 

- 

1 Dnrnet ... ... 
Katta Pathar ... ... ... .. ... 

.a. ... ... ... ... ... ... 
Hurawh ... ... ... 7 Ti lwh  ... 

10 
4 
8 

16 

108 
10 
4 

40 
2 

66 
4 

26 
3 

10 
a s . . . .  

16 
8 

10 
12 
14 
8 

6 
6 ...... 
4 
4 

10 ...... 
16 
28 

... Jhi'ra ... 1 

... 

200 
60 

150 
76 

600 
140 
60 
80 
60 

236 
100 

600 
80 
60 
24 

1W 
130 
160 
125 
136 
120 

106 
126 
60 
30 
46 
76 
36 

140 
160 

r : 

8 
9 

10 

... ... ... ... 
26 
12 ... ... ... 
16 ... 
10 
3 ... 

.a. ... ... 
20 

... ... 

... ... ... ... ... 

... 
6 ... 

1 lKaLra-kiyon ... 
Sudhonw a ... ... " ... 
Manduwiila ... ... 
Naugaon ... ... 
Bhauwlls ... ... 
ZLBjawlla 
Grant Bakhiwarpnr .- ... Bhagwbnpur Jula 

... .,. 
.a. ... 
me. 

126 ... ... ... 
60 ... 
200 ... 
20 ... ... 

... ... ... ... ... 

... ... ... ... ... 
em. ... ... 
.I. ... 

1 r Nawbda ... ... ... a Dudhli ... 
3 BalindwMa Nagla ... 4 P k d u  ... ... 6 Mnhrrmmadpur ... .a. 

Kishenpur ... ... ... ... 9 ... 10 . 11 Mothrouw~la 
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Conservator of Forests with the sanction of the Superintelldent 
of tlie Dehra Dun, provided that the portions left open for 
grazing, and for the collection of fuel are situated within a 
reasonable dietauce from the villages :- 

111.-The rates chargenble to the inl~abitanta of the villages 
mentioned in R~iles I. and II., for the grazing of cattle during 
a period of twelve months, are as follows :- 

Buffaloes, four annas each ; cows and bullocks, two nnnns 
each ; donkeys and ponies, one m a  each ; sheep and goats, 
six pies each. 

1V.-In the undermentioned forests the roads specified shall 
not be closed :- 

U 0 - -3 c.4- 

NUB OF VILLAGE. " &  03 % 3  g, gg ,, $gri 3: 
2s 9 %  gs.: 5 %  

R - 
1 f Mahob&wLla ... ... ... Sheola Khnrd ... 

Sheole galan ... ... ... 4 .,. 

26 
8 
60 
60 
10 
60 
16 
18 
8 
10 
60 
40 
4 
16 
45 ...... 

4 
4 
10 
65 
40 
26 
60 
18 
14 
100 

B 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 

! 
20 
2 1 

A R k i  

50 
60 

260 
226 
40 
300 
300 
260 
100 
260 
300 
340 
60 
90 
290 
40 
32 
30 
150 
246 
60 
170 
190 
180 
1% 
200 

4 

2 
' 

... ... 
Mihanwhls ... ... 
Harbajwhla ... ... 
M a l k  ... 

... Grant Carbery ... 
Pelion ... 
Kindli with ~ ; & u r  ... 
Shisamblri ... ... Hassanpur ... 
Sherpur ... ... 
Sangtinwan ..'. ... ... l'iparpnr ... Kal&npur ... 

26 
26 

... ... ... 
10 ... 
4 ... ... ... ... 

10 . ... ... ... ... ... ... 
23 ... ... 
8 
6 
3 ... 

Shipnr ... ... 
Aduwila ... ... 
Kunje Grant ... ... ... Kun'a Khirgi ... ...  old ~ a t a k  l l j r i  

2i 

... ... 

... ... ... 
60 ... 
... ... 
... 
260 ... ... ... ... ... ... ... ..- 
250 ... ... 
... ... ... ... 

' 1 Jitanwh ... ... 
Mbjri 
l'imli with ~ h i i ' ~ e l i  ... 
Dharmewlk ... ... 
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z 

NAYX OF FORBST. Name of roads and water-courses. 

Tllis cancels the notification published a t  page 5 of the North- 
Western Provinces and Oudli Gazatte, dated the 13th March 
1830. 

No. 754.-Th 14th July 1880.-The Hon'ble the Lieu- 
tenant- Governor nod Chief Commissioner is pleased 
to direct the transfer of Cllandi and Patri  Forests 
from the control of t l ~ e  Superinteudeut, Roorkee 
Workshops, to that  of the Forest Department. 

No. 755.-Tile 14th July 18~0.-With reference t o  the 
above Notification, the Hon'ble the Lieutenan+Gover- 
nor aud Cliief Commissioner is pleased to direct that  
the Chandi forests sh:ill form part of the Ganges Divi- 
sion of the Central Circle, and shall be in charge of 
the  officer in charge of the Girngeu Division. 

No. 756.-The 14th Jtcly 1880.-The Pat r i  forests shall 
fbrm part of the Saharanpur Division of the School 
Circle, and shall be in charge of the officer in charge 
of the Saharanpur Division. 

The above changes mill have effect from the date of 
making over charge. 

No. 773.-Tile 16th July 1880.-The following rules 
made by the Hon'ble the Lieutenant-Governor, North- 
Weetern Provinces, and Cliief Commi~sioner, Oudh, 
under the provisions of Section 31 of the Indian 
Foreet Act (VlI.) of 1878, for the protected foresta 

2 2 

Western Siwiliks ... 
Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... 

Ambtiri ... ... 
Chhndpur ... ... 
Dl~olkot ... ... 
Nbgsidh ... ... 
Tirshl ... ... 

Ditto ... 
Sanra-Saroli, Kachar, 

and Thano. 
S6ng ... ... 

Uitto ... ... 
Tirsa and Sainkot ... 
Thhno ... ... 

llitto ... ... 
Eastern Siwbliks ... 

Ditto ... ... 

Asarori road. 
Khujniur pass. 
Watercourse to Dehra Dlin Tea Company and 

Carbery grant. 
T~mli road. 
Road from Khri rja to Fyzabad, aid Kolal. 
Road from Rudarpur to the Jumna. 
Road from Harawala to Sahans ur. 
Road from ilunga wid ~ i n d u r g a  to Jhbjra. 
Road from Dudbli Lo hlanduwala. 
Road from Ilbipokhri to Khari. 
Road from Bbipokhri to Jogiwhala 
Road from Dehra to Thlno. 

Water-courue leading to Markham grant. 
Road from Jiwangarh and Fatehpur to Mark- 

ham grant. 
Road from Lachiwiila v i a  Rhnipokhri to Rik. 

hikesh. 
Road from Th6no to SangtiawBla. 
Road from Thino to Bogpnr. 
Khans1.a~ Pass road. 
h a d  from Dehra to Hardwar. 



of Naiui Tal, Ranikhet, and Lalitpnr, lrnving received 
tlre sanction of the Goverrror-General in Council, are 
hereby published for general informntion. These 
rules snpersede all previous rules relating to tlre 
said forests :- 

I. AU words used in these rules and defined in Act VII. of 1878, 
(the Indian Forest Act) shall be deemed to hare 

Interp*tinn-claurem the meanin= respectively attributed to them - - 
by the said Act. 

11. Persons whose rights haqe been recorded nnder section 28. A d  
VII. of 1878, muat submit their lndente for building timber and for wood 
for agricultural urposea to the o5cer in charge of the Forest 1)ivr- 
.ion within the Polllowin pririod. :- 

In the Naid 1 Between the 1st July and 31st October. 
protected forests. 

I n  the Lalitpur protected From 1st F e b r a r y  to Slat March,and 
forests. from 1.t August to 30th September. 

111. Licenses to purchaners felling or removing trees, or hmber. or 
other forest produce, will be granted at  such time and place, and a t  such 
rates and nnder snch conditions, an may from time to time be fired by 
the Comervator of Forests. 

IV. The poisoning of water is prohibited. 
V. Except with the written permission of the offioer in charge of the 

Forest Division, no person shall set snares or tra a. E VI. The Conservator of Forests may, with t e previous sanction of 
the local Government, declare and publicly 

closing of forest againat notify any part of the forest to which these 
hunting or h t i n g .  rules relate to be closed altogether against 

hunting or shooting at  such reasons and for such 
period, M he may deem necessary, or to be closed ngainrt the hunting or 
shooting of any class or classes of animals during oertain seasons. 

VII. Between the 1st April and the  31st 
'lose for game Augunt, both inclusive, in each year. the hunt- birds. ing and shooting of game birds of the following 

kinds is prohibited :- 

Partridges 
Pheasants. 
Pea-fowl. 

Spur-fowl. 
Bustards. 
Florican. 

Jungle-fowl. Sand-grouse. 

VIII.  The driving of game in the snow is prohibited. 
IX.  Subject to the restrictions contained in rules I V .  to VIII., hunt 

ing, shooting, and fishing are permitted ; but nothing in this rule shall 
be taken to exempt any person from liability in respect of any offence 
by fire, injury to the forest, or its produce, or other offence punishable 
by seotion 32 of Act VII. ol 1878. 

X. Trespassing, pnsturing cattle, or permitting cattle to trespass in 
snch portions of the forests as mn have been closed under section 29 (b) 
of the Indim Forest Act, is prohitted. 

No. 778.-The 17th July 1880.-In exercise of tlre 
powers conferred by Section 34 of the Indian Forest 
Act, 1878, the Hon'ble the Lieutenant-Governor, 
North-Western Provinces, and Chief Commissioner, 
Oudh, is pleased to declare the lands described in  
Schedule A, hereto a~nexed ,  to be reserved forests :- 
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a Description of boundaries. 
(D 

r Madha Dih, This land, formerly known an Madha (had- 
block A. bast No. 213 I\.), is bounded on the north- 

west by Madha Dih forest, on the north- 
east b the Kn towra forest, and on the 
south Seth gobind Das' grant (former- 
ly jungfe nazul NO. 3.) 

Eapto w r a. This land. formerly known as Rhadeora (had- 
block 8.  bast No. 188A.), is bounded on the esat 

b Bhir~,  north, south, and west by the 
dp towra  forest. 

Madha Dih Forest, block A.. and Ka tnwra Forest, block A., will 
henceforward form portions of the  axh ha Dih Forest and Kaptowra 
Forest, respectively, as gazetted in Notification N o  194. Government, 
North-Westem Provinces and Oudh, Revenue (Foreab) Department, 
dated Allahabad. 28th February 1879. 

No. 786, 17th Ju ly  1880.-In exercise of the powers con- 
ferred by Sections 25 and 76 of the Iudirn Forest Act, 
VII. of 1878, the Hon'ble the LieutenantGovernor, 
North-Western Provinces, and Chief Commissioner, 
Oudh, is  pleased to prescribe the following rules to have 
effect in the Government Foreeta of the Sabaranpnr 
District :- 

I. The inhabitants of the undermentioned villages shall hare the 
privilege of grazing the number of cattle, sheep, and poats apecified 
opposite the name of each village, at the mtea mentioned m No. 11. of 
these rules, viz. :- 

Name of Village. 

BaoIi Mahdud ... ... ... Banawali ... ... 
Ahmedpur Khurch ... ... ... ... 

a empur ... ... - ?  -*. .. 
Anrangabad ... ... ... 
Aneki galan... ... ... 
Nqal ... ... ... 
Sherpur Pelon ... ... 
Hahlbpur ... ... 
Haderpur. a2kr Haidowara ... 
Inda ur Talra ... ... ... ~ a r k x a  ... ... 
Rampur ... ... 
Bngawala aliar Femepur ... .. Naukra ... ... 

Ld 
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11. The rates chargeable to the inhabitants of the villa en mentioned 
in rule I.. for the grazing of cattle. sheep, and goah, k r  a period of 
twelve months, are as follows :- 

Buffaloes ... ... 4 snnrs each. 
Cows and buLlGba ... ... 2 ,, ., 
Sheep and goats ... ... 6 ,, ,. 

111. When closing any portion of the forests in the Saharnn n r  
District, the Conservator of Forests must, in consultation with the Ell- 
lector, provide conveniently aituated grazing-grounds for the cattle 
mentioned in Rule I. 

No. 781.-TIM 17th July 1880.-In clause (c) of this 
department Notification No. 300, dated the  2lltl1 
February 1880, the words " i n  the Bijnor distriot" 
after 'L Bijnor to Muzaffurnagar" should be struck 
out. 

No. 854.-TIM 28th Augusl 1880.-In the notification 
from this Department, No. 301, dated the 28th Feb- 
ruary 1880, in colunln 2 of t l ~ e  statement given i n  
para. 2, for " 33" read " 31 and 39" wherever t l~ose 
figures occur. 

No. 868.-The 1st September 1880.-In the notif ic~tion 
from this Department, No. 301, dated the 28th Feb- 
ruary 1880, in the 1s t  column of t l ~ e  statement i n  
para. 2, and in the 2nd class of officers empowered, 
after 6L and foresters" rend " and all otlur forest 08- 
e m  when specially authorised," &c. 

Tlre 8th Aeptember 1880.-In exerciae of the pomera 
conferred by  sectiou 19, Act VII. of 1878, the Hon'ble 
tlie Lieutenant-Governor of the North-Western Pro- 
vinces and Chief Com~nissiouer of Oudh, is pleased to 
declare the foresta specified in  the following schedule 
to bo reserved forests, and to form, with the Ramgrrh  
grants, a new forest, to be named the Nawabguuj 
forest :- 

JAIPUB Ed.-Maoza Gohnnia, Pargana Manikapnr. 
Wwt. -Manza Shrmbhun ar and Su japnr, Pargana Nawabganj. 
North.--Iauza Boroodi, ?barg- Pahadewa. and M a w  Bb~tora. 

Pargana Manikap~ir. 
South.-Maw Mahadewa. Pargana Nawabpnj. 
SHAYBHUNAQIB Eat.-Mauza Jaipur and the Mahd of Ali Muham- 

mad, included in Shambhunagar, Pargana Naaabgan'. 
Wid.-Manm Amarpur, I'argana Manikapw and the Mehd of Bsja 

Gishen Dat Ram, included in Shambhunagar. 
North.-Mauza Bhitora, Pargana Manibapnr. 
&#ti.-Maw Hardowa and Ramgarh grant, Pargana Nawabga~j. 

No. 910.- The 15th Septemher 1880.-Mr. R. S. Dods- 
worth reported his return to duty  on the 30th August 
1880, froni the leave granted to him i n  'this depart- 
ment Notification, No. 313, dated the 8th April 1879, 
and assumed charge of the Kheri Division on t h e  
afbrllooll of the 2nd September 1880. 
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4.-PUNJAB ~ A Z E T T P -  

No. 266F.- Tlte 5th Ju2!/ 1880.-Lrave.-Mv.. F. D'd. 
Vincerrl, Assistaut Couservator of Forests, Plnntatiou 
Division, has obtained pririlege leave of nbsence for 
tliree months, iu cout iuu~t ion of the Examinntion 
leave granted to l~inl  in Punjab Govertiment Gazette, 
Notification No. 184F., dated 22nd April 1880. 

No. 267F.-.Notification.-In continuation of Punjab 
Government Gazette Notification No. 1115F., dated 
22nd April 1880, Mr. E. A. Down, Assistant 
Conservator of Forests, will continue in charge of the 
Plantation Divisiou during Mr. Vincent's absence 
on leave. 

No. 283F.-TIu 19th July 1880.-Not@cation.-Under 
instruction8 from the Cfo~ernmeut of India, the 
services of Mr. E. McA. Moir, Assistant Canservntor 
of Forests, nre placed a t  tlie disposal of the Govern- 
ment, Nortli-Western Provinces and Oudh, with effect 
from the date of his return from the leave, granted 
to liim iu Notification No. 273F., dated 13th March 
1879, by tlie Government of India, in the Depart- 
ment of Revenue, Agricnlture, nnd Coinrnerce. 

No. 3OlF.-August 1880.-The Lieuten~ntcGovernor 
is pleased, nnder Section 2 8  of Act VII. of 1878 
(The Indian Forest Act), to declare the lands in tlie 
following Scliednle to be protected forests, and the 
provisions of Cliapter 1V. of the mid Act  to be 
applicable thereto. 

Under Section 29, the Lieutenant-Governor declares all trees to be 
reserved in the said forests from tbe date of this notification. 

The Lieutenant-Governor prohibite the breaking up of land for cnlti- 
vation, or for any other purpose. and the quarrying of kankar. except 
according to rules relating to the subject under Section 31 of the said 
Act, from the date of thia notification. 

Under Section 31, the Lieutenant-Governor prescribes the following 
rules : - 

1. The general management of the protected forests is vested in the 
officers of the Forert Department, in communication with the Deputy 
Commissioner of GujrBinwtila. 

2. The grazing right will be sold by annual leases in the manner 
heretofore customary, and all other grazing (except in pursuance of a 
'right) is prohibited. 

3. The uarrying kankar and breaking np of land for any other 1 purpose, wit out the written mission of the Deput Commissioner, 
and countersignature of the g e a t  Officer, is prohibitst 

4. The loppi~~p; and tearing down of branches of trees and the cutting 
of treea is prohibited except with the permission in writing of the 
Forest Officer. 

Descriptive statement showing boundaries of protected forests. 
Hahbnd North.-Village lands of Man'it and reserve Bhikoloheri 

(Block XI.) ; also rillage lands of SuLeLi, ~ h n r i n n ~ i ,  Nawa Khans, 
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Amaltb, Par Maesu marrh, Par Massu Chidar6nwhla, Hindwhkh aad 
BeriwUah. 

South.-Reserve Kamawbli (Block I V.) 
East-Forest reserves, (Blook V.) Karnblwai and village lands of 

Manaawbli, also Blocks VI, V I I ,  VIII, IX and X=Lagar, llatti Tibbi, 
Gajifina, Kingriwali, Daban. 

Went.-Jhang '' protected forests." 
N.B.-The boundaries are taken from the Revenue Survey Map 

of 1852-55. 
NO. 3 18F.-The 10th August 1880.--Leave.-Aft*. W. 

Shake~pear, Assistant Conservator of Forests, Fnel 
Reserve, South Division, haa obtained privilege leave 
of absence for three months, with effect from the 
afternoon of the 22nd July 1880. 

NO. 319F.-Appointment.-Mr. A. M. ReutAm, Officiat- 
ing Assistant Conservator of Forests, attached to the 
Conservator's Office, is appointed to the charge of 
the Fuel Reserve, South Division, during the ab- 
sence on leave of Mr. Shakespear. 

No. 32OF.- Transfer.-dlr. L. G. Smith, Sub-Assistant 
Conservator of Forests, transferred from Rengal to 
the Pnnjab, is attached to the office of the Conser- 
vator of Forests, Punjab, as a temporary measure, 
with effect from the afternoon of the 14th July 1880, 
vice M9.. Ibutlrer. 

NO. 324F.-The 11th August 1880 -Examination.-Mr. 
P. D'd. Vincent, Assistant Conservator of Forests, 
1st Grade, passed an examination in Punjabi, held on 
the 10th July 1880. 

No. 345F.-The 26th dugust 1880.-A'ot@.xtion.-In 
superseesion of Punjab Government Gazette Notifica- 
tion No. 301F., dated 24th July 1880, the Lieutenant 
Governor is pleased, under Section 28 of Act VII. 
of 1878 (The Indian Forest Act), to declare the lands 
in the following Schedule to be protected forests, and 
the provisions of Chapter IV. of the said Act to be 
applicable thereto. 

Under Section 29, the Lieutenant-Governor declares all trees to be 
reserved in the said forests from the data of this notifioation. 

The Lieutenant-Governor prohibits the breaking up of land for 
cultivation, or for an other purpose, and the ~uarrying of kankar. 
except according to ruts relating to the subject un er Section 31 of the 
said Act, from the data of this notification. 

Desmptive Statement showing botrndaries of potected forests. 
Hdfizabad North.-Village lands of Man'it and renerve Bhikoloheri 

(Block XI.) ; also villa e lands of Bukeki, ~kbnwbn ~ i l i ,  Nawa Khona. 
Amalffi, Par Maasu &rh, Par Mussu Chiddnwala, BindlKdnQ and 
Beriw Llah. 

&uth --Reserve Kamawhli (Block I V.) 
East.-Forest reserves, (Block V.) Kamlrwbli and village landa of 

Mdinhwili; also Blocks VI. VII, VLU, IX and X. vir.-I.6gar. 
U t  nbbi, aaji~ina, Kingrawai, Daban. 
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Waf.--,Than protected forests. 
xB.-The LLclaria are taken from the Barenne 8nnsy Map 

of 186246. 
No. 348.-The 27th August 1880.-Notification.-Mr. 

A. E. Wild, Deputy Conservator of Foreeta, tmns- 
ferred to the Pnnjab, by Notification of tlie Govern- 
ment of India, in the Home, Revenue and Agricul- 
tural Department, No. 243F., dated 27th April 1880, 
is appointed to the charge of the Ouijrnnwala Division, 
with effect from the afternoon of the 28th July 1880, 
vice Mr. C. F. Rossiter. 

No. 349F.-Notification.-Mr. C. F. Rossiter, Sub- 
Assistant Conservator of Forests, is, on being relieved 
of tlie cl~arge of the Qujranwala Division, posted to 
tlie Jlrelum Division. 

No. 372F.-The 9th September 1880.-Leave.-In con- 
tinuation of Punjab Government Gazette Notification 
No. 24ZF., dated 16th June  1880, tlie undermentioned 
officer lias been granted n furtlier extension of leave 
by Her Majesty's Secretary of S t a h  for India, se 
advised in list, dated 6th August 1880 :- 

No. 3'74B.- The 16114 Septembev 1880.-Noti$cation.- 
With reference to Punjab Goverrrment Gazette Noti- 
fication No. 319F., dated 27th August 1880, Mr. C. 
P. Rossiter, Sub-Assistant Conservator of Forests, 
joined t b  Jhelum division on the fbrenoon of tlie 5th 
August 1880. 

No. 381 F.- The 20th September 1880.-Leave.-Mr. 
C. F. Elliot, Officiating Deputy Conservator of Forests, 
resumed charge of the Rowalpi~~di division on tlie 
forenoon of the 3rd September 1880, on return from 
privilege leave of absence, granted to him in Punjal  
Government Gazette Notification No. 255F., dated 
25th Julie 1880, relieving Mr. J. S. Makay. 

5.-CENTRAL PROVINCES GAZETTE- 
No. 2561.-91h July 1880.-Mr. E. D. M. Rooper, Assie- 

tant Conservator of Forests, is granted three months' 
privilege leave, with effect from the 15th instant, or  
such subsequent date on which he may avail himself 
of it. 

NUB. 

W. Eighy ... 

Service. 

Uncooe- 
nanted. 

Appointment. Period and nature of ex- 
tonsion. 

Assistant Con- 14 months' sick certifi- 
seroator of cate. 
Forests, -1st 
Grade. 1 

I 
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No. 261 1 .-I6111 Jrily 1880.-Two years' furlough to 
Europe, under Chapter IV., Sectiou 21 of the Civil 
Leave Code, isgranted to Mr. W. P. Thomaa, Assistant 
Conservator of Forests, 1st Grade, with effect from 
23rd Marc11 last, the date on wllicli that officer sailed 
from Bombay per Steamer " Rydnl Hall." 

No. 2703,-2lst July 1880.-Jlr. E. D. bl. Ilooper, As- 
sistant Co~iservator of Foreats, 1st Grade, availed him- 
self of the three montlis' privilege leave granted lrim by 
Notificatio~~ No. 2561 of 9th iustaut,, on the afternoon 
of the 15th idem. 

No. 2852.-Dated Nagpur, the 3rd duguat 1880.- 
Captain C. IV. Loeack, Deputy Conservator of 
Forests, assurned charge of' tlre 1st Class Reserves of 
the Jubbulpore Forest Diviaioli on the 31st January 
last. 

No. 3228.-The 3rd Sepplember 1880.-Mr. R. H. C. 
Whittall, Deputy Coueervntor of Forests, transferred 
from British Buroial~ to these Provinces, reported his 
arrival at Hoslu~ngabad, and nssumed charge of that 
Forest Division, n~id tlre 1st Class Reserves of the Betul 
Division from Forest Ranger diuharnmad Girouse on 
the forenoon of the 11 tli Alignst last. 

6.-BRITISH BURMAH GAZETTE- 
No. .291.-6th July  1880.-At the examination held in 

Rangoon, on the 7th June 1880 and following days, 
the undermentioned officers passed tlre exa~nin n t' 1011 

in the Burmese lnn,on:~ge, prescribed in  Notification 
No. 202, h t e d  the 1'3tli September 1876 :- 

Lower Standard. 
Mr. N. Hearle, Assistant Co~lserrator of Forests. 
Mr. A. Westou, Pub-Assistaut Consersntor of Forests. 

No. 55.-ZXe 6 t h  Airgust 18110.-Urrder the pro- 
vision~ of Section 44 of tile Civil Leave Code, 
Mr. J. NiiPbet, Assistant Coaservntor of Forests, is 
granted privilege lenve for two months and twenty- 
eight days, with effect from the d a b  on which he may 
avail himself of it. 

No. 61.-The 2nd Sepl'enzber 1880.-Captain C. T. 
Binglram, 0ffici:lting 1)ttput.v Conservator of Forests, 
reported his return, a t  Moulmein, on the 22nd 
ultimo, from the three moatlls' privilege leave of 
absence granted to liim in this Department Notifioa- 
tion No. 35, dated the 29th April 1880. 

7.-ASSAM GAZETTR- 
No. 187.-Ti~e 16th July 1880.-Privilege leave of 

absence for three months, under Seclion 13, Supple- 
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ment I?., of the Civil Leave Code, is grmted to Mr. 
H. G. Young, Sub-Aarristant Conservator of Forests, 
Cachar, from the 15th Angust 1880, or from the 
subsequent date on which he may avail himself of 
the same. 

No. 207.-Th 9th August 1880.-Mr. W. E. D'Ar P Assistant Conservator of Forests, 1st Grade, B 
r a p ,  is transferred to the distriot of Lakhimpnr, and 
is appointed to have charge of the Lakhimpur Forests 
Division. Mr. D'Arey made over charge of the 
SiMgar  Forest Division to Mr. C. 8. D. Furdyce, 
Assistant Conservator of Foreate, 3rd Grade, ou 
the afternoon of the 28th July 1880. 

No. 18.-The 10th August 1880. LThe Chief Commis- 
sioner is pleased to prescribe the following rates of 
royalty to be paid on timber floated on any river in 
the Valley District8 of Assam, and which is the pro- 

rty of Government, or was produced on Government 
Ed, or on lands belonging to, or in the occupation of, 
private persona on which Government has the riglit 
to levy a royalty; and on which the royalty, or duty, 
or pnrchaee-money has not been paid already.- 

Z q a  Of SZ. 
If  under 10 feet in length, Be. 2-8 per log. 
If from 10 feet to 16 feet in length, Its. 6 per log. 
If over 16 feet in length, Ele. 10 per log. 

Zag* qf re& kin& of coood. 
If  under 10 feet in length, Ile. 1-8 per log. 
If from 10 feet to 16 feet in length, Rs. 3 per log. 
If over 16 feet in length, Be. 6 per log. 

unreamsd M a  of d. 
If under 16 f 2 n X n g t h  Be. 1 p a  log. 
If over 16 feet in length, Bs. 2 per log. 

Bodr o r  dugoutr. 
If of SU, Re. 10 each. 
If of other kinds, Be. 6 each. 

Wambooa. 
Jnngli or kata bamboo, ljle. 1 per hundred. 
J6ti bamboo, Be. 2 per hundred. 
BMuka bamboo, Be. 3 per hundred. 
Charcoal, per maund, or for every nine oubic feet, 2 annu. 

No. 19.-Th 10th Augud 1880.-In exercise of the 
powers conferred by Section 41 of Act VII. of 1878 
(The Indian Forest Act), the Chief Commissioner of 
Assrm ie pleased to make, and, with the wnction of the 
Qovernor-General in Conncil, to publish the following 
rnles, which shall come into force on alld from the 
1st October 1880 :- 

2 3 
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I. All words usedin these mles. and defined in A r t  VII. of 1878 - -  -~ ~ - -  -- .. 

Interpretation-clnure.  he lnclian Forest Aot) shall be deemed to 
have the meanings respectively attributed to 

them bv the said Act. 
11. -hl timber whioh it  is  intended to i m ~ o r t  from Bhutan into or 

through the ~rorin& of Aaswm. shall be s 
, tbr exsxpinati?n -. at  thp Brjtish e n d m y  3% 

- - 

boundary. re orted. to the District Forest Officer, or an 
otEer Forest Offiosr authorised in that behall 

and shall not be imported into the Province of Assam until it hae been 
examined and marked. 
111. All timber brought down bv the L a n d .  hr4uilB. CLBmu&mati 
Control atationr -or ~ingi4-rivers, or any of thkir -tributahea in 

the district of Qoil Bra, shall be stopped for 
examination and be re orted to the District &rest Officer or other Wrest 
OBcer anthoriwd in t l#t t  behalf, a t  the following plarm :- 

D a t m s  an the h u g t i  river : 
&bdab*i, on the GorBpilh river ; 
G u d a r a ,  on the C t i h p b t i  river ; 
Burirnukh. on the GBngd river ; 

or at  such other places as the Chief Commissioner may from time to 
time. by notification in the drram Qa- presoribe. 
1V. The Bishict Forest Officer, or other Forest M c e r ,  authorised in 
Grant of p- for that behalf, shall, if requested to do so by the 

timber by the District person in charge of timber so brought down, 
Foroot OfBwr, and Pay- grant a pans for the same in such form as the 
merit Of " paaer. Chief Cammissioner may from time to time 

P rescribe, and for the i ~ a u e  of which a uniform fee of 8 a n n u  for eaoh 
OK. boat, or dugout will be levied. 

No person shall remove any timber from any place at which the same 
h u  been stopped under Bule 111.. ~ t i l  a pass has been granted, as 
presoribed in this rule. 

V. Shonld the person in charge of any timber, brought down the 
~,.,,~t ,,fpsllfor j.nding Langi. Go16 i14, Ohimphati ,  or GBn i i  rivers, 

timber before reding 8 or any of d e i r  tributaries in the fistriot of 
1 ,ee referred to in Rule GoBlplra, desire to land such timber before PII. reaching any of the places prescribed under 

Rule T I I .  as places for the stoppage thereof, they shall obtain the 
permission, in writin of the District Forest Officer, or other Fprest 
Officer u may be a u t o r i e d  in that behalf. I f  such officer deems fit 
to grant such permission. he ahall examine the timber and shall grant 
a pans as prescribed in Bule IV. 
VI. Except with the permission in writing of the District Forest 

Officer, or such other Forest Officer authorised 
No timber im ortod in that behalf, no timber in transit on the 

Bhutan Laugh, QorfiyiU, Chhmplmati, or Q b g i  rivers. 
or any of their tributaries in the district of 

without -ipt of Qotilpbra, may bc landed or removed inla~id. nor 
paas. may s~lch timber bn cut u or converted before 

a pass has been granted iY the Forest Officer 
for the same. 
VII. All timber when in transit in the Qdlp i ra  district. either by 

land or by river, ma be stopped and examined 
8 m i -  by m y  Forest or ~ o g c e  Officer, and tho persons 

tion 3 i m p o r d  in charge of such timber shall be bound to 
from Bhutan by arly or Police Oacer produce any passes which may have been 
and the prodschn of granted to them, when called u on to do 
pase~m. M by any Forest Officer or Police o&. 
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VIII. Any person infringing any rovision of these rules shall be 
Penalty. punished, witg imprisonment of either dearip- 

tion, which may extend to six m~~nths ,  or with 
h e  which may extend to five hmdred rupees, or with both. 

No. 20.-The 10th Auguad 1880.-In exercise of tlie 
powers conferred by Section 4 1 of Act VII. of 1878 
(The Iudian Forest Act, 1878), the Cllief Commis- 
sioner of Assan, is pleased to make, and, with the 
snnction of the Governor-General in Council, to 
publish the following rules, which shall co111e into 
force on aud from t l~e  l e t  October 1880 :- 

L All words used in these rules, and defined in Act VII. of 1878 (The 
Intcrpret.rion-clwe. Indian Forest Act), sl~all be deemed to hnve 

the meaniugs respectively attributed to  them 
by the said Act. 

11. All timber and other forest produce, which ie brought down by 
the Brahmaputrn river, or any of its tributarios 

e & ~ ~ n , O ~ ~ ~ m ~ ~  within the Province ofAssam,shall bo stopped for 
ofduerr atmrcoue srtionr examination, and for the payment of the amounts, 

if anv. due to Government thereon. whether as  
dup,  royalty, or on any h e r  account, a t  the followhg revenue- 
rtahons, viz. :- 

Dibru Mukh, on the Brahmaputra river, in: the Lskhimpur 
district ; 

Dhubri, on the Rrehmaputm river, in the Qotilp&ra district ; 
or at  such other places ae the Chief Commissioner may, from 
time to time, by notification in the Arrum GcresCte, p~escribe. 

ILL--All amounts ao due to Government shall be p a d  into the 
Dibrugarh or Dhubri Sndar treasuries, and the 

Onnt  of DMm8 for treaeurv recei~t  shall be handed to the Forest 
timber and oder miu rn  05cer,-in c h g e  of the revenue station. who 

iha 'Oreat in s U l  thereupou, if requesM to do so, by the &e of the revenue 
ad the papent erson in charge of such timber or forest pro- 

uf tees on such paseer. Buca. grant a p u s  for the same in such form u , the Chief Commissioner mav. from time to time. 
prescribe, and for the issue o f  which fees will be 1e6eh as follows :- 

. 

(1) For every raft of timber or bamboos, or boat carrying timber 
or bamboos, a fee of one rupee. 

(2) For every raft of cane, or boat oarrying cane, a fee of eight 
annas. 

(3) For every raft of thatching-arms and reeds or ekra, or b o ~ t  
carrying the same , t' our mnas. 

(4) For every raft or boat carrying charcoal, one rupee. 
No person shall remove an timber or other forest produce from any 

p b  at which the same has &en so stop ed, until such ppru hu been B granted b the Forest Officer m charge o the revenue station. 
IV. ~ l o u l d  the person in chugs  of any timber or other forest 

produce, brought down the Brahmaputra, or any 
of P w  On Pay- of its tributaries in the Province of Assam, 

merit Of dues for landing desiro to land such timber or other forest produce before timber and reaching Other a produce before reaching any of the places prescribed 
to in Bule dlkCB under those rules as places for the etoppqe 

thereof, and the persons in charae of suoh 
timber or other forest produce not be already in possession of a 
license showing that payment of tho amount due to Government tg;; 
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whether MI duty, royal$ or on any other t~coount, hss been made, they 
shall obtain the permission, in writinp, of the District Foreat Officer, or 
other Forest Officer duly authorieed ~n that behalf. If such o&r deem 
fit to grant such permission, he ehall examine and measure the timber 
and other forest produoe, and shall, on beiig handed the treasury reaeipt 
acknowledging payment of the amount due to Government thereon, 
grant a ass an prescribed in Rule 111. 
V. $xcept with the permimion, in writing, of the District Forest 

Cftloer, or other Forert Offloer duly authorised 
No timber or 0 t h  pro- in that behalf, no timber or other foreat produce 

to be and in transit on the Brahmaputm river. or any of znt:2$to&hz\ 'r i b  tributaries in the mvince of heam, ma 
of d,,. md J; be landed or removei inland, nor may sucI 

reoeipt of a pass, timbor be cut up or converted before the amount 
due to Government thereon haa been paid, and 

a pass haa been granted for the name by the District Forest O l b r  or 
such other Forest Officer duly authorired in that behalf. 
VI. All timber and other forest produce, which is brought down any 

river in the V d e y  Districts of Assam, may be 
f J b p p . ~ s . n d  exunin* sto ped and examined by any Forest Offioer 

tion rmbr* h* or police O5cer. and the raonr in charge of 
Or .Ld such timber or forest p x c e  shall be bound to and the prodwbon 

P m k  produce an passes which may have been panted to t6em for such timber or forest pro- 
duce. when called upon to do so by euoh Forest Oflicer or Police 
Officer. 
Vif. Any person infringing any provirion of these rnles shall be 
Penalty. punished mth rieoroue or simple imprieon- 

ment for a term whloh may extend to six months, 
or with fine which may extend to five hundred rupees, or with both. 

No. 220.-TIM 30th August 1880.-Mr. EI. G. Young, 
Sub-Assistant Conservator of Forests,'availed himeelf 
of the privilege leave, granted in Notification No. 187, 
of tlie 16th July 1880, nnd m d e  over charge of the 
Cachar Division to Mr. D. P. Copelad, Sub-Assis- 
tant Conservator of Forests, on the afterlloon of the 
20th instant. 

No. 945.-The 23rd September 1880.-Mr. 0. Mana, 
Conservator of Forests, Assam, is allowed privilege 
leave of absence for three months, under Sections 41 
and 42 of the Civil Leave Code, with effect from the 
18th October 1880, or from the subsequent date on 
which he may avail himself of it. 

No. 255.-Tb 80th September 1880.-Baboo Jay 
1\TIrdyan Dh, Forest Ranger, received charge of the 
Tezpur Forest Division, on the afternoon of the 12th 
August 1880, from Mr. Copeland, transferred to the 
Cachar Division. 

8.-MYSORE GAZETTE- 
No. 9.-The 8th July 1880.- Mr. F. B. Dickevuzon, As- 

sistant Conservator of Forests, Coorg, has passed the 
Higher Standard Examination in Knnrrrese, as laid 
down in G. G. 0. No. 734 of the 9th September 1864. 

No, 10.-Tlre 15th July 1880.-Mr. P. B. Dickinson, 



Assistant Coneemator of Forests, Coorg, officiating in 
the 1st Grade, is confirmed in that grade from the 5th 
July 1880, the date of his pseeing the Higher Staud- 
ard Examination in Eanarese, under the provision 
contained in ara. IV. of the Circnlar Resolution of 
the Home, &venue and Agricultural Department, 
No. 5F., dated 23rd February 1880. 

No. 14.-Tk 15th September 1880.-Mr. F. B. Dicken- 
son, Assistant Conservator of Foreats, Coorg, returned 
to duty on the 1st instant, from the three months' 
examination leave granted him in Chief Commission- 
er's Notification, dated 10th May last. 

9.-BOMBAY GAZETTE- 
The 1st July 188O.-Meew1. B. J. Haelden, Sub-Assis- 

tant Conservator of Foresta, and W. A. Talbot, Aasis- 
tan t Conservat or of Foresta, respectively delivered 
over and received Foreat charge of the Yellupur Taluka 
and the Kanara Saw Mills, on the 2lst June 1880, 
after office honrs. 

&sssra. J. C. Ytobie and W. R. Wwdrm, Assistant Con- 
servators of Forests, respectively delivered over and 
received Forest charge of the Sirsi aud Sidddpur 
Thl~~kae of the Kriuara Collectorate, on .the 17th June 
1880, in the afteruoon. 

The 6th July 1880.-Mr. Laxunun Badla2 Oka, Actiug 
Snb-Assistant Conservator of Foreste, reported his 
arrival to the District Forest Officer, Khhndesli, and 
received charge of the office of Sub-Assistant Conser- 
vator of Foreste, Khhudesh, on the 17th June 1880, 
before oajce hours. 

T f i  8th July 1860.-Mr. Q. E. Bewett, Assistnut Con- 
servator of Forests, reported his arrival for dut in 
EMndesh from tlie Panch Mahrils, on the 30th une 
1880, before office honrs. 

i" 
The 15th July 1880.-Mr. G. R. Mahajan, S u b - h i s t -  

ant Conservator, and Mr. ET. Mainwaring, Assistant 
Conservator of Forests, respectively delivered over 
and received charge of the Shtlira District Forest 
Office, on tlie 12th iustmt, before office hours. 

No. 3817.-The 22nd July 1880.-Mr. G. Hewett, As- 
sistant Conservator of Foreats, Khrindesb, is allowed 
privilege leave of absence for three months. 

The 27th July 1880.-Meeers. G. A. RigAl, Assista~it 
Conservator of Foresta, and S. Romidge, Sub-Assist- 
ant Conservator of Forests, respectively delivered over 
nud received charge of the District Forest Office, 
Ahmednagar, on the 22nd July 1880, after o6ce hours. 

No. 3934.-The 28tW Jtdy 1880.-dlr. H.  Mainwaring, 
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Assistant Coneervator of Forests, SBtAra, having re- 
t~lr~led to dut ou the 12th instant, before office hours, 
the nnexpire d portiou of the three months' privilege 
leave granted to him, and notified nuder Governrne~lt 
Notificution No. 3212, dated a ls t  Jone 1880, is can- 
celled. 

No. 824.-The 9th August 1880.-The notification of 
this Government, in the Public Works Department, 
Forest Branch, No. 144F., dated the 29th Marc11 1876, 
acquiring land in Dellra Dun for the Forest Depart 
ment, is hereby cancelled. 

No. 4133.-Bombay Castle, 9th Auguut 1880.-Under 
the provisions of Section 41 o f  the Indian Forest Act 
No. VII. of 1878, His Excellency the Right Honour- ' 

able the Governor in Council is pleased, with the 
previous sanction of the Government of l~idia, to 
make the following rules for regulating the transit 
of timber and other forest produce :- 

1. All words used in these rules and defined in Act VII. of 1878, 
(The Indian Forest Act) shall be deemed to have the meaning reapectire- 
ly attributed to them by the said Act. 

8. No timber or other forest produoe shall be moved into or from 
m y  of the districts in the Pres~denoy of h m b a y  mentioned in Appen- 
dix A, except by the routes therein respectively specified. 

3. No tlmber or other forest prodnce shall be moved within any 
district of the Bombay Presidency, except within the limits of a 
Beserved Forest (whether s Village Forest or nut) or of a Protected 
Foreet, 

and, except M is hereinaftor otherwise provided, no timber or other 
forest produoe shall be moved from or into any such district, 

without a ass from a Conservator of Forests, or from some officer 
em wered a Conservator of h r e a b ,  or from some person duly 
a u t E r i z d  on er Bole 13 to issue such pass, nor otherwise than in 
aocordanoe with the conditions of suoh ass : 

Provided that nothing in this rule ah% be deemed- 
(a) to apply to timber or forest produce which is the property of 

Government, or 
(b) to apply to timber, or other forest prodnce, the property of one 

person, or the joint pro erty of two or more persons, which is conveyed 
mpuantiities not e x c e e L g  oue head-load once in twenty-four h o w  
or 

(c) to r uire a pass for the removal of any timber or other forest 
prodnoe W%II the limit. of the village in which i t  WM p r o d n d .  

4 Every paaa issued under the lmt rule shall specify : 
(1) the name of the person to whom such p u s  is p n t e d  ; 
(8) the quantity and description of timber or other forest prodnee . 

covered by ~t ; 
(3) the places from and to which euch timber or other forest produce 

is to be conveyed, and the route by which i t  is to be conveyed; 
(4) the period for which such pass is to be in force ; 
(6) the officer to whom it is to be returned on the expiry of q ~ h  

erlod, or on the arrival of the timber or other forest produce a t  Its 
%tination, whichever event happens the 6nt. 

6. In the case of timber or other forest produce which i t  is wished 
to import otherw~ue than by sea from ally place beyond the frontier of 
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British India, no pnss shall be insued ender Rule 3 unless upon produc- 
tion of a " Foreign Pass" covering snch timber, or other forest produce, 
nor, if ruch timber be of large scantling, unless it bears a Foreign 
Propert -mark. 

6. d e r y  such Foreign Pass must be in a form, and every such 
Foreign Property-mark must be of a description, which has been reds- 
tered in the office of the Conservator of Forests of the Division into 
which it is sought to import snch timber, or forest produce, and suoh 
Foreign Pass must bear the Bignature of some officer or other person 
whose name hse been duly registered in the said office as an officer or 
person duly anth&d to sign such pnsaea. 

7. Any timber or other forest roduce which it is wished to import 
othonise than by sea from any p i c e  beyond the frontier of British 
India, ma be oonveyed within suoh frontier by any the mutea named 
in AppnHx A .a far as the first dep8t on such route established under 
Bnle 16 without a paaa nnder Rule 3. if it  is covered, b a Foreign 
Pus in proper form and duly si ed. and if, in the case o f  timber of 
large scantlmg. it is marked wigs registered Poreipn Property-mnrk, 
bot not otherwise. 

No such timber or forest produce shall be stacked, a deposited in 
any place between the frontier and suoh depSt, or be moved beyond 
such depBt without a pass issned nnder the sald rule. 

8. It the Conservscor of Foreeta of the Division shall so direct, no 
timber of large scantling, which has been imported ns aforesaid by any 

ticular route, shall be moved beyond snch fimt depBt withont fimt tin, a Government transit mark of such desonption u tho said 
Conservator e h d  prescribe stamped upon it. 

9. In  respect of every pasa isnued under Rule 3 there s h d  be 
payable such fee, if an u the.Conservator of Forests shall, from time 
to time, prescribe with t t e  previous annotion of Govsrnment, for each 
district, and no snch pass shall be issued until the fee 80 prescribed 
has been paid. 

10. No person who belongs to a oommunity to which a Village Forest 
is assigned' and no inhabitant of a town or village in the vicinity of 
a Proteoted Forest, who is ermitted to take timber or other forest 
produce from mch forent i!r his o m  use, shall be entitled to receive 
a pasa nnder Rule 3 for the removal of timber or forest produoe from 
such forest to any pleoe beyond the limits of the town or village in 
which snch person reaides : 

Provided that in the distriot of Kanara a pass may be issned for 
moving from the said district any timber which haa been 
payment of the fees to be hereafter prescribed. for a speoi&y$$t, 
and han been need by the grantee for that purpoee, 

but on1 on payment of an additional fee of fifty per cent, on the 
amount of the  fee originally aid. if such timber is being moved by any 
p n n n  other than the .riginaf grantee, 

unless the Collector, or the Conservator of Forests, a any of their 
Assistants or Deputies to whom an application may be made in this 
behaif, shall be satisfled that such timber is bein moved for charitable 
purpose, and r h d  be of opinion that such afditiond fee should be 
reduced or remitted, 

in  which case a pase ma be panted either withont additional fee 
or on ayment of a rezuced fee, u the Collector or other officer 
aforesaiB shall determine. 

11. In every other case the owner of timber or other forest 
shall be entitled to receive a 88 for tbe same under Bole 3 
of the purposes for which auc~pasaes may be g r a n d .  

12. In the district of Kauara passee under Rule 3 for the moving 
of timber or other forest produce beyond the inland frontier of the 
asid district will be issued in duplicate, one white and one green, and 



180 EXTBACTS FBOM OFFICIAL QAZETTPB. 

the date of exit will be reoorded upon each of anch duplicate passes by 
the Forest Officer at the appointed watah-house on the frontier, and the 
peen pass shall be surrendered by the holder thereof to such officer, 
who shall return it without delay to the 0500 from which it was 
issued. 

13. The Conservator of Forests may, if he thinks fit, a t  any time, 
by an order in writing : 

(a) authorize any person who is an owner of timber or other-forest 
produce, or the agent of any such owner, to issue passee under ride 
8 in reepect of an timber or other foreet produce whioh belongs to 
anch p e r ~ ~ n ,  or to d e  person for whom such person i. agent, and 

(b)  cancel such authorization. 
When the Conservator of Forests anthorises any person under olauee 

(a) of this mle, he shall fnrnieh such person from time to time with 
authenticated books of blank printed forms of see with the parti- 
cular~ required b clames (4). (6). and (6) of g e  4 already filled in, 
and no alteration I a l l  be made by such person in any of the mid parti- 
culars, or if made, shall have any validity. 

The said person shall pay for enoh such book such sum as shall, from 
time to time, be deterrmned by the Conservator of Fomts, and in the 
event of an order bein eed by the Conservator of Foresb, under 
clause ( b )  of this rule, s f a E t  once return to the said Conssmtor 
every unused book, and eve unused portion of any anch book then 
remaining in his p o s ~ a i o n ,  an'Bshall be entitled to receive back the 
amount paid by him in respect of ench unused book or portion of s 
book. 

No pass issued b any snob person, after the issue of an order, under 
clause (b)  of this rug. and no pass issued by him, which is not on a 
form su plied to him as aforesaid, shall have any validity. 

14. k b e r  or other f o m t  produce in transit may be sto ped and 
examined at any place by any Forest or Police Officer, if mc! oflicer 
shall have reasonable ground for ampeating that any money, whch is 
payable to Oovernment in respect thereof, baa not been paid, or that any 
forest offence hae been or is being committed in respect thereof. 

The person in ohsrge of any such timber or other forest produce, 
shall furnish to any enoh officer, all the information which he is able 
regarding such t~mber or other forest ~mduce,  and if he is removing 
the same under a pass, ehall produce suo pass, on demand, for the 
inspection of such officer, and shall not in any way prevent or resist 
the stoppa e or examination of the said timber, or other foreet prodnee 
by such oJoer : 

Provided always that no enoh officer shall vexatiously or nnnecer- 
naril delay the transit of any timber or other foreet produce which is 
~ a w f & ~  in transit, nor vexatiously or unnecessarily unload dny such 
timber or other forest prodnoe, or cause the same to be unloaded, for 
the purpose of examination. 

16. i'he Conservator of Forests ma mtabliah. a t  snoh convenient 
p1-, as he shall thiik fit, on the routesEy whicb timber ?r other forest 
produce may lawfully be oonveyed, depDts to which ench hmber or other 
produce shall be taken for all or any of the following purposes 
(namely) :- 

for examination previoas to the grant of a pass in reupect thereof 
under Rule 3, or under Rule 13, or 

for determining the amount of money, if any, payable on account 
thereof to Government. and for the payment of snoh mone or 

in order that any mark required by law, or by h e  rules to .$red 
thereto, may be so affixed. 

16. A Forest Officer, appointed by or under the orders of the Con- 
~ervator, shall have charge of e b h  such depdt, and no timber or other 
forest produce r h l l  be brought into, stored at, or removed from a depbt, 
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withod the permission of such &cer, m d  for storing timbcr or other 
forest produce in snch de Ot, and allowing laden carts, or loads, or cattle, 
to .bud or be d e p i t e d  %erein, suoh fees shall be payable as the Cnn- 
servator of Forenta, with the previous sanction of Government, shall, from 
t i m e  to time, notify. 

17. The Conservator of Foreds shall, from time to time, make known, 
by notifiation published in the Bombay Boammsftt Gazette, and locnlly, 
in such manner as he deems fit, the name and situation of every d$t 
in his division. 
18. The person in oharge of any vessel which carries timber or 

other forest produoe on a river on the banks of which one or more of 
such depbts are situated, shall call and stop his vesacl a t  each such 
d e N t  whioh he hse to pass, in  order that the timber or othcr forest 
produce may be examined, if neoesnary, under the provisions of Rule 14. 
and the person in charge of such vessel shall not proceed with such 
vessel past any such dep6t withont the permission of the Forest Officer 
in char e of such de t. 
19. %To person s f all close up or obstruct the channel or any portion 

of the bank of any river lawfully uned for the transit of timber or other 
forest produce, or throw grass, bm~hwood, branches, or leaves into any 
moh river, or do any other act which may cause such river to be closed 
or obstructed. 

20. An Forest Officer, not lower in  rank than a Sub-Assistant Con- 
servator o f ~ o r e s t r ,  may take such measures as he shall, a t  an time. 
deem to be emergently necelsary for the prevention, o r  removJof any 
obstruction of the channel, or of any part of a bank of a river lawfully 
need for the transit of timber, or other forest produce, but an such c u e  
which is not emergent shall be reported to the Collector, wEo may, by 
written notice, require the person whose act or negligence hae caused, or 
is likely to callse the obstruction, to remove or take steps for preventlog 
the same within a period to be named in such notice, and if such person 
fails to compl with snch notice may himself causo such measures to be 
taken aa he s L l l  deem neccssa,. 

The reasonable costs incurred by a Forest Officer or by the Collector 
under this rule, shall be ayable to  Government by the person whose act 
or nej+ ence necessitate8 the same. 

21. k o  penon shall establish a saw-pit or convert, cut, bum, conceal 
or mark timber within one m ~ l e  of the limits of any Reserved Forest 
(whether a Village Forest or not) or of any Protected Forest, without 
the previous written permission of a Forest Officer not lower in rank 
than a Sub-Assistant Conservator. 

22. N o  timber of large scantling. which does not belong to Qovern- 
ment, shall be moved from any district of the Presidenc of Bombay, 
unless there is & x e d  thereto a distinguishable Private fJroPerty mark 
of the owner of such timber of a description which han been registered 
in  the office of the Conservator of the Division, nor (if the said Con- 
servator shall so direct) unless there has been made thereupon a 
Government transit mark of such description as shall from time to time 
be prescribed in this behalf b the said Conservator. 

23. The Conservator of &rests ahall u n receipt of an ap lication 
for re istration of any form, mark, or name P" or the purposes O P R U I ~  6, 
or ~ d l a  22, inquire into the authenticity of the Rams, and if he sees no 
objection shall, on payment by the applicant of such fee, as shall from 
time to time be prescribed by Government, register such form, mark, o r  
name in his office. 

Every such registration shall be held good for a period of one year 
only. 
a. NO ereon other than a Fore86 Officer, whose duty it  is to use 

such mark, b w any property-msrk for timber which is idsntiixl 

24 



182 lXTBACT8 FBOY OFFICIAL GAEPTTBR 

with, or nearly resembles any Government transit mark, or any mark 
with which timber belon ing to Government is marked ; 

and no eraon shall, wfile any timber ir in transit under a PIE, issued 
under !3. altar or efface any mark on the same. 

25. Noth~ng in the foregoing Rules 2 to 2 6 b o t h  hclunive--shall be 
deemed to a ply to the Province of Sind. 
In that Jrovince the special rules oontained in ~ppendix  B Shall be 

ap licable. &. Any person who bBLLI my of the foregoing Rules P to 24-both 
inclusive-or any of the rules aontained in Appendix B, shall be punished 
with imprisonment for a term which may extend to six month, or h e  
which may extend to five hundred rupees, or both. 

27. Nothing in the foregoing Rules 2 ta 26-both inclnsiveahall be 
deemed to apply to the city of Bombay as defined in the Bombay General 
Olauses Act 1866. 

APPENDIX A. (ree Rum 2). 
APPENDIX B. (nee RULE 26). 

Speeial Ruler under Section 41 of the Act for the Province of Bind. 
1. All words used in these rules and defined in Act VII. of 1878, 

(.me Indian Forest Act) shall be deemed to have the meaning respec- 
hvely attributed to them by the said Act. 

2. No timber or charcoal shall be brought within the municipal 
limits of the cities of Shikarpur, Sukkur, Rohri and Hydrabad, except 
by the roads and landing places blow mentioned (namely) :- 

aoadr. Lading-placsr. 
Shikrrpur, A'bad, Melani and Bdc On the Sind Canal at Lakhi Tor. 

road. 
Sukkur, A'bad, Melani, and Shi- Snkkur Bandar. 

karpur roads. 
Rohri-Multan road ... Rohri Bandar. 
H derabad-road over old Phn- Gidu Bandar, and near Bridge, 

%li Bridge, road over new over the new Phuleli. 
Phuleli Bridge, Hajipur road, 
Gidu Bandar road. 
3. No person shall remove any timber or charcoal from any Reserved 

or Protected Forest without a peas signed by the Forest Officer in 
charge.of such Forest, or otherwise than in accordance with the oondi- 
tions of such pass. 

Every such pass shall specify- 
(1) the quantity and description of the timber or charcoal which 

it covere, 
(2) the name of the erson removing such timber or charooal, 
(3) !he name of the Lat from which it is removed, a d  
(4) ~ t s  destination. 

4 No person who wishes to remove any timber sdc ien t  to make a 
cart or camel-load from any land which is not included in a Beserved 
or Protected Forest, shall remove the same from or to any place within 
twenty miles from a Beserved or Protected Forest, without obtaining 
from the holder or manager of the land, or if such land be Government 
waste-land, from the Tapedar of the tapa, a written certificate setting 
forth the quantity and description of the timber to be removed and the 
.date of its removal. 

6. No person shall bring flrewood or charooal, the produce of any 
land not included in a Resewod or Protected Forest, for sale into the 
cities of Shikarpur, Sukkur, Rohri or Hydrabad without a pass signed 
by a Forest Inspector, or a Tap ar, and setting forth the quantity and %' deecription of the firewood or c arcoal oovered thereby. 
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6. Every person i n  char e of an timber or charcoal to which any 
d the last three rules ir ap fieable, retain the paas or certificate g relating to such timber or c arcoal in  hi^ possession, 80 long IM the same 
ir in transit, and shall, on demnnd, produce the pass or certificate for 
inspection by any Forest or Police Officer, and if such timber or 
eharcoal is being conveyed into the city of Shikapnr, Sukkur, h h r i ,  
or Hyderabad, shall produce the pass or certificate at the stations, called 
"Goarda" established on the routes leading to those cities for 
examination. 

No. 4168.-The 11th Auguat 1880.-Mr. R. C. Wrough- 
ton, A~sistant Conservator of Forests, Ntisik, is allow- 
ed privilege leave of absence for three nlonths from 
7th September next. 

No. 4286.-Bombay Castle, 16th August 1880.-His Ex- 
cellency the Right Honorable the Governor in Council 
is pleased to extend the Indian Forest Act,VII. of 1878, 
to the undermentioned thirteen villages of the Bhvda 
State, situated in the Rntnagiri District, and to appoint 
the Forest Officer of Kolipur to exercise within those 
villnges the powers referred to in sections 20, 24, 25, 
33, 45, 46, 50, 52, 55, 56, 60, 63, 67, 71 nud 82 of 
the said Act :- 

1 Eajirda. 
2 Hatada. 
3 Walavda. 
4 Milanda. 
5 Tamhava. 

The 30th Angwt 1880.-Mr. 8. Romidge, Sub-Assistant 
Conservator of Forests, and Mr. G. A. Hkht ,  Assist- 
nut Conserrator of Foreata, respectively delivered over 
and received charge of the Ahmednagar District Forest 
Office on the 23rd August 1880, before office hours. 

NO. 4661.-The 4th September 1880.-Governmen t are 
pleased to appoint 1%. 8. Homidge, Sub-Assistant 
Coraervator of Forests, to act as Assistant Conservator 
of Forests, Surat, during the absence of Mr. T. B. 
Fry, and Blr. J .  C. S t d i e  to act as Sub-Assistant 
Conservator daring the same period. 

The 9th September 1880. -blessrs. R. C. Wroughton and 
T. B. Fry, Assistant Conservators of Forests, respec- 
tively delivered over and received charge of the NSsik 
District Forest Office on the 6th September 1880, 
after office hours. 

Mr. S. HornitEge, Sub-Assistant Conservator of Forests, 
returned from Ahmednagar and reported himself for 
duty to the District Forest Officer, Poona, on the 25th 
Augost 1880, before offire hours. 

The 1 l th September 1880.-Messrs. A. D. Younghueband 
and J. L. Jenkins, Assistant Collectors, respectively 
delivered over and received charge of the Sarat District 

6 Math. 
7 Karaka. 
8 Kolamba. 
9 Mur 

10 Savdan. 

11 Falavda 
12 Javadetha. 
13 Tulsavds. 



EXTBACTS UROM O l n C I A L  GAZETTES. 

Forest Ofice on the 7th September 1880, after 
office hours. 

Mesars. T. B. Fry,  Assistant Conservator of Forests, and 
A. D. Younghusband, Assistant Collector, respectively 
delivered over and received charge of the Surat Dis- 
trict Forest Office on the 3rd September 1880, after 
office houra. 

No. 5142-The 24111 Septernbcr 1880.-His Exfellency 
tho Right Honorable the Governor in Council is pleas- 
ed to sanction the following addition to Rule 8 of the 
Rules for the examination of Forest Officers prescrib- 
ed in Government Notification, No. 2878, d a t d  4th 
June 1880 :- 

" But an officer who in conse uence of transfers has passed in the 
rcrnasular languages of two dikerent Distriota by the h e r  Standmd. 
will. if otherwise qualified, be eligible for promotion to the 1st Grade 
of Assistant Conservator, in whatever District he may be serving, with- 
out being required to pass in any one language by the Higher Standard." 

Mes~rs .  J. A. Jenkins, Assistant Collector, and 8. Born- 
dge, Acting As~istant Conservator of Forests, 3rd 
Grade, respectively delivered over and received charge 
of the office of the GujarPt Forest Circle on the 20th 
September 1880, before office hours. 

No. 5046.-The 24th Septembev 1880.-Mr. G. K. Betham, 
Assistant Conservator of Forests, Khandesh, is allow- 
ed privilege leave of ahsence for one month from the 
3rd October 1880, or s i ~ c l ~  subeeqnent dnte before the 
15th of that month as be may avail himself of it. 

No. 5109.-The 28th S tembm 1880.-Mr. Gooind 
Ramchandra Mahajan, x ub-Aesistant Conservator of 
Foreate, acted as Assistant Conserrator, 3rd Grade, 
SBtirra, from 15th April to 11th J u l v  1880, during 
the absence of Mr. dfainzwring on privilege leave. 

Mr. 8. H m i d g e ,  Sub-Assistant Conservator of Forests, 
acted as Assistant Conservator, 3rd Grade, Ahmed- 
nagar, from 23rd July to 22nd Angust 1880, during 
the absence of Mr. Bight on privilege leave. 
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IT is a trnth so abnndnntly illustrated by the famines of 
recent years as to amount almost to n truism, that in the 
mtata of assured peace conferred bp the British rule, the well- 
being and prosperity of the people of India depend, above 
all things, on the su5ciency and seneonnblet~ess of the rninfall. 

In a country which derives its wealtl~ nlmost excluaively 
from agriculture, this must always be the case ; for, however 
much we may succeed in mitigatillg the disaetrons effects of 
a aeaeon of drought by extending irrigation, and may equalize 
the incidenca of scarcity by ilnproving transport and facilitatiog 
trade, we can at best but mitigate the disaster and suffering : 
we can neither control the cause nor more than partially avert 
the losi  

But although we can no more control the weather than we 
can still the earthquake or extinguish the volcano, i t  may still 
be possible in some measure to foresee, and foreseeing, to 
prepare to meet whatever vicissitudes may be in store for ns. 
Ca ricious and lawless as seem the ~hangtw of our weather, 
an1  the irregularities of our u u o m ,  no physicist doubts that 
they are ae rigorously conformable to law as are the rising 
and settiug of the sun, or the ebb and flow of the tides ; and 
sucli being the case, a knowledge of the chain of promsee by 
which they are brought abont is, as far as we can see, only a 
question of time and patient inqniry. 

In India, the prosecution of this inquiry is attended with 
fewer di5cnltim than fall to the lot of most of those who 
engage in similar inquiries in Europe. I n  the first place, 
the action of the sun is more direct, and it is in that action 
that all weather changes have their origin ; and in the second 
place, the mountain girdle of India shuts us off, in a very great 
measure, from the influences of the continent to the north of 
us, so that we need not, in general, concern ourselvee with 
changes that may be in progress in these comparatively 

A Leerare delivered at the United Garrice Luti tub,  Bimk, on &a Sand September, 
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inaccessible regions. Most of our weather cl~nnges are the 
result of processes in operation either on the plains of India, 
on the surrounding mountain slo s, or on the seas which lie 
between us and the Equator. E is owing to these advantages 
tllat, during tlie few years that systematic observation has been 
carried on in India, me have been able to learn m much as we 
already know respecting the meteorology of India,-much 
more, I think, than we could have acquired, in an equal space 
of time, in perhaps any other part of the world. I shall 
endeavour to give yon, in a condensed'form, some of the more 
striking resalts, thus arrived at, with respect to the rainfall 
of the Indian monsoonst ' 

I n  most countries, there is some one season of the year at 
which rain is more frequent and abundant than at others. 
Even in England, where, according to our familiar experience, 
the rain it raineth every day, there is a very decided 
preponderauce of rain io the winter. I n  Central Europe, on 
the otller hand, the summer is the season of the most abundant 
fall ; and as Dr. Hnnn has lately shown, on the east coast of 
tlie Adriatic, mosk rain falls in November. In  the tropical 
zone, tlie rainfall season is more dietinctly marked, and i t  
occurs shortly after the sun attains its greatest altitude ; so 
that, on and near the Equator, there are, as a mle, two semolls 
of maximnm raihfall; and in the neighbourhood of the 
tropical circles, tlie chief rain falls in the later summer months. 
I n  India, the raiuy season is as distinctly marked as uiywhere 
in the tropics; and owing to its geographical position, ait., 
to its formi~ig the soutl~ern extremity of a continent wl~icll 
reaches far into the tropical zone, the periodical rainfall extends 
far to the nortli of the Tropic of Cancer, with all its 
characteristic tropical features. - 

But altlrougli the summer monsoon mine fall more or less 
in all parta of India, and, in most parta, are the principal rains 
of the year, variations occur in different ports of the country, 
mhicli are of much importance in their influence on the local 
agriculture; and it is only in some parts of Western India 
that the rainfall of other seasons is too uncertain to be regarded 
ns a normal feature of the climate. In  the greater part of 
extra-tropical India, the rains of the later winter months, 
although much less copious, are scarcely less important b 
agriculture than those of tile summer monsoon ; and more 
especially so i11 the Punjab and the upper part of the North- 
Westerii Provinces. Tile c:we of these rains is hardly so 
well underutood as that of the eummer rains, and I shall not 
]lave to deal with them in this lecture. I t  will, therefore, be 
sufficient to observe here that they are brought from the sea 
by temporary winds, which, in the Gangetic Valley at least, 
have much the sanie direction as the summer monsoon, but 
which hare neither the same volume uor the same distant 
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origin. In Aeeam and Bengal, md, to a certain extent, in 
the lower part of the North-Western Provinces, and in the 
Central Provincee to the east of Nagpore, as well as in the 
peninsnla further eouth, a certain amount of rain falls also 
in the spring months; in the greater part of India proper, 
this falls chiefly in little local storms, someti~nes as hail ; but 
in Eastern Bengal and Assam it is more abundant and 
continuone. It begins iu the latter part of March, and 
becomes more frequent and copiot~s in the snbseqnent ~nonths, 
so that it eventually assumes the character of the monsoon 
rains, and i t  may be said that, in there provinces, the monsoon 
rains set in six weeks or two months earlier than in the more 
western provinces. Lastly, in the Carnatic, the principal 
rainfall occurs a t  the close of the summer monsoon. While 
the rains of this monsoon are falling heavily in Northern 
India, and on the west ooast of the peninsula, the plains of 
the Carnatic receive but a few occ~sional showers; and it is 
not until October, when the rains are over in Upper India, 
and have almost ceaeed in Bengnl, that the monsoon wind 
of the Bay of Bengal recurves, and blowing as an east nnd 
north-east wind on the coast of Madras, brings to that part 
of the peninsnla the heaviest rain of tile year. All these 
variations are dependent on the local geographical conditions, 
and of most of them we are enabled to give a fair account, 
tracing them to those variations in the course of the winds, 
which follow from recognized physical laws. 

I f  the rain which, on an average, falls annually in India, 
were equally distributed over the whole country, i t  would 
form a sheet of water about 35 inches in thickness-a fact 
which me express by saying that the average rainfall of India 
is about 35 inches.* I n  point of fact, however, instead of 
being equally distributed over the country, the rainfall of 
India is characterized by inequalities greater than those of 
any country in the wol-ld. On the one hand, we have 
Cherrapunji, long renowned rre tlie wettest known place iu 
the world, with an annual fall which, in some parts of the 
atation, amounts to 600 inches ; and, on the other, we hare 
such stations as Jacobabad nnd Sehwan, where the average 
does not exceed four or five iuches, and sometimes, aa 
occurred last year a t  Sehman, the total rainfall of the year 
amounts to leis than one inch. 

Tlle raiufall chart on the mall exhibits the more striking 
features of this unequal distribution, the average copiousnese 
of the rainfall being shown by different depths of tint. 
Two narrow bands of the deepest tint, the one running up 
the west coast of the peninsula as,  far as the moutll of the 
Tapti, the other skirting in like manner the consts of Burmeh 
and Arakan, then broadening ollt in Bengal and Assnn~, and 

( Omitting Lower Bengal and Aseun. 
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again contracting to n narrow h n d  which ekirts the southern 
slopea of the Himalayas, indicate tilose regions in which the 
sverage anlount of rainfall ie over 75 inches. The greater 
part of the chart, including nearly all that lies to the east of 
the meridian of Cape Comorin, is covered with a eomewhat 
lighter tint, indicating an average fall between 30 and 75 inches. 
Two tracts of a still lighter tint occupy, respectively, the 
western imlf of the Deccan and the Mysore plateau, and a 
zone of country extending from Guzerat np the Aravallie 
tllrough Eastern Rajputann and t11e Gangetic Doab to the 
Punjab. In  these, the rainfall varies from I5 to 30 i n o h  
Rnally, Weatern Rejputnna, Sind, Kutah, and the Lower 
Punjab, are left untinted, indicating that their average rainfall 
is less than 15 inchee in the year. The chart illuetrafee the 
distribution of the total rainfall of the year ; but that which 
falls during the snmmer lnonaoon so greatly preponderates 
over that of other seasons, that a chart of the snmmer rainfall 
would differ from that befcre you only in nnimportant detaile ; 
with the exception, iodeed, of the Carnatic region. 

The natural processes which reanlt in the formation of rain 
are essentially the same as are concerned in the process of 
dietillation. The fire, which semen to evaporate the fluid, ie 
represented by the sun ; the boiler by the sea, and in a minor 
degree by every wet or even slightly damp surfaoe exposed 
to the snn'e rays, or to winds that have been warmed by the 
snn ; the current of vaponr down the neck of the still ia 
reepreeented by the wind which carries the newly-formed 
vaponr to theseat of the rainfall ; in the case before us, by 
the summer moneoon wind; and finally, the worm and cooler, 
in which the va our is condensed, are re resented by the 
cloud from wllicg the rain precipitates. 6nly in this laat 
element is the parnllel lees strict than elsewhere; for, a8 we 
shall presently see, the cooling and condensing agency, in the 
case of rain-formation, is inherent to the cooling ~nass;  not 
external to it, ae in the case of the still. I must now describe 
each step of the proceas a little more in detail. 

First, then, as re arda our fire-the sun. Let ns see what 
work i t  actually foes in the way of evaporation. From a 
~neasnrement of the sun'e b h t  on a clear day, made by Sir 
John Herschel1 at the Cape of Good Hope, it may easily be 
computed that, shiuing vertically overhead through a clear 
atmoepbere, the heat, if totally absorbed and used np  in 
evaporating water at a temperature of 8OU,  would evaporate 
a sheet one inch thick in about 16 hours 26 minutee. Hence, 
during a day of 12 hours, with the sun in the zenith a t  noon, 
making due allowance for the varying thickness of the 
atmosphere traversed by its rays, the evaporation would amount 
to about one-third of an inch. But this supposes all the heat 
to be used np in the work of evaporation ; whereas, iu fact, 
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a certain portion is absorbed in raising the tempernture of the 
eea surfaoe, and anotl~er portion is not absorbed at all, bat ie 
thrown off by reflection ; as may, indeed, be felt very sensibly 
by any one who site on the deck of a steamer, in the full glare 
of the sun's reflection from a smooth sea-surface. What map 
be the amount actually evaporated is not very accurately 
known. &om the observations of Mr. Binnie, on the 
evaporation of the Ambajhari tank a t  Nagpore, and those of 
Mr. Culcheth on that of a tank a t  Beawar in Rajpntana, i t  
a pears that the loss of water, by e~aporation, amonnta to 
a k nt  one-fifth of an inch per day in the dry climata of those 
regions. At the Vehar tank a t  Bombay, Mr. Conybeare 
found the evaporation to be :lees than this, mz., one-eighth of 
an inch; and i t  is probable, therefore, that on the open wa i t  
does not exceed one-tenth of an inch daily. 

At  this rate, we should have about three feet of water 
evaporated annually from a tropical @err; capable, therefore, 
when preoipitated as rain, of yielding 36 inches of rainfall 
over the same surface. Now, the area of the Indian Ocean 
north of the Eqnator, including the Arabian Sea and Bay of 
Bengal, may be taken, in round Bguree, ae four millione of 
quare  miles. But, dnring the summer monsoon, the winds, 
occasionally, a t  least, blow acroee the Equator, so that the 
evaporating surface over which the summer monsoon blow8 
ie probably not much lese than double this estimate. The 
evaporating surface is, therefore, ample to furnieh the rain that 
falls on India and Burmah; since but little falls on thedry 
countries lying to tile west of India, and there is good reason 
to believe that the rainfall over the sea is relatively much 
amaller than on the land reached by the sea winds. But the 
land itself also furnishes vapour ; and there can be little 
doubt that re-evaporation of the fallen rain, and the vapour 
given off by vegetation, furnish a eupply which is not only 
appreciable, but is perhaps, a t  certain seasons, the chief 
source of the rainfall. From what has been observed by 
Dr. Brandis in Assam, i t  seems not improbable that the spring 
rains of the upper part of that valley are mainly dependent 
on the local evaporation of that damp, forest-olad province. 
Before following the further history of the vapour thue pro- 
dnced, let it be noted that, althongh its temperature ia appre- 
ciably the same as thnt of the water which yields it, in the 
act of becoming vapour, i t  has locked up, so to speak, aa 
much heat ae would raise nmrly six timea ita own weight of 
water from the freezing to the boiling point. What becomes 
of this heat, and what part i t  plays in the movement of the 
monsoon, we shall see in the sequel. 

Before I endeavour to explain to you the cause of the sum- 
mer monsoon, which bring8 the vapour furnished by the 
Indian Ocean, to precipitate it on the hills and lowlands of 
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India, I mnst premise a few words of explanation on the sub- 
ject of that oftcmentioned and useful, but much-misunderstood 
instrument-the barometer. The opular conception of the 
barometer as a weather-glass has Kee n deeply implanted in 
our minds by the absurd and generally misleading words 
engraved on the old-fashioned dial-barometers, the form of 
the instrument, with mhicll most of us became acquainted for 
the first time, in our early and more impressionable years. 
What the barometer really shows is simply the pressnre of 
the air,-pressure, that is to say, auch as is exerted by a spring 
or a weight, and which, invisible and impalpable as air is, is 
nevertheless, here at Simla, not much less than 145 hundred- 
weight9 on every square foot of surface. At the level of the 
sea, or a t  Calcutta, for instance, it is about two-sevenths 
greater than this, or nearly 18 hundredweights, or 9, of a 
ton on the eqnare foot. Whatever may be the local pressure 
of the air, this is shown in the barometer by the height of 
the mercury column in the barometer tube, which that preesure 
supports. All beyond this, as to the actual state or proapecta 
of the weather, is inference, which may be sound or unsound, 
according to the amount of knowledge we bring to bear on 
the question. 

Now, let ns contemplate one or two facte which we learn 
from the barometer, and which have an important bearing 
on the subject before us. I n  the month of June, the average 
height of the barometer oolumn here a t  Simla* is 23.17 inches ; 
a t  Ludhiana, in the same month, i t  is 28.70 inches. As the 
first of these measurements expresses the pressnre of the 
atmos here at a height of 6,953 feet above the sea, and the 
secouB, the pressure at only 812 feet above the sea level, it is 
obvious that the difference, viz. 5.53 inches, expresses the 
pressure exercised by that layer of the atmospl~ere that lies 
between these elevations. I n  other words, this sheet of the 
atmo~phere, 6,141 feet thick, weighs the same as a sheet 
of quicksilver 5.53 inches thick. This, however, is true only 
for .June, and even for that month is an average, not a con- 
stant value. 

In  January, the average height of the barometer a t  Simla 
is 23.34 inches, and a t  Ludhiana 29.23 inches, and the differ- 
euce of these figures, wiz., 5.89 inchen in like manner, expreeses 
the average weight of this same layer of the atmosphere 
iu that month. From January to June, this layer of air has 
been gradually diminishing in weight, and has lost as much 
of i b  substance as would counterbalance a sheet of mercnry 
rather more than + of an inch in thickness. At  the same 
time, since the barometer a t  Simla stands 0.17 inch lower 
in June than in January, the atmosphere above our level 
has also lost in weight, but not qnite half as much absolntely - 

At the Quarter.Miuter QeneraPa O5ce at Portmore. 
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ra that which lies below us. I t  is this variation in the 
weight of the atmosphere over the land surface of India 
which, as we shall presently see, is the immediate cause of 
the change of the monsoons. 

But there is yet anotlier point of view from which we have 
to regard t l ~ e  indications of the barometer. Calcutta and 
Madras are both very nearly a t  the same level above the sea, 
yet tlie pressure of the air at these two stations, as indicated 
by the barometer, is, as a general rule, not the same a t  the 
two places. I n  January i t  is almost always grenter at 
Calcutta than at Madras, in June greater a t  Madras than a t  
Calcutta. Now, wlierever two places a t  the same level show 
different air pressures, or, what is the same thing, show differ- 
ent barometric readings, the air tends to move from the place 
of the higher to that of the lower pressure, producing a 
wind. And accordingly, in January, the wind blows from 
Calcutta towards Madras; in June from Madras towards 
Calcutta. In the case of stations that are at different levels, for 
instance, Lahore and Calcutta, a direct cemparison of the 
barometric readings will not tell us much; but it is very easy 
to compute from the actual readings at any moderate height 
( say up to 1,000 feet ) what the read in^ mould be a t  so many 
feet heigher or lower; and tllus, wl~ntever tlle elevation of 
orir stations may be, provided their differeuce is not greater 
than oneor two thousand feet, we can reduce them to one I - 
common level a t  which we can comuare them: and thus. if 
we have barometric readings from a sufficient uumberzof 
ntations, me learn what are the variations of pleasure in a 
horizontal direction, or, ae we may otherwise express it, what 
ia the distribution of pressure on a given day, or on tbe average 
of a given month, over the whole surface of India. 

Iu  the two charts before you, this distribution of presslire 
is sliown for tlie months of January and July. The blue 
lines, which are teclinically termed iuobavs, are in each case 
drawn through all places that have the same pressure ( corrected, 
that is to say, to a common level, in tlie manner I have just 
described). Taking, first of all, the January chart: an bobar 
is drawn so as to include Sind and all the central portion of 
the desert of Uikanir. Tliis line indicates a pressure (reduced 
to sea level) of 30.1 inches ; and it surrouuds a tract having 
a slightly higher pressure, on which stands the label "high 
barometer." Tlie liext line is supposed to pass through all places 
at which the pressure is 30.05 iuches ; tlie next again, through 
aH places with a pressure of 30 inches. This runs a some- 
what irregular course down the peninsula, from the Gulf of 
Cambay to the mouth of the Cauvery, and ita course indicates 
that the pressure of the west coast of India, wit11 a strip o l  
the country above the Ghlta, Mysore, and tlie peninsula south 
of the Cauvery, is less than 30 inches. In this chart, then, 
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the highest pressure is id Sind and Western Rajpntana, the 
lowest on the coast of Travancore and Ceylon ; and the arrows 
on the chart show that, while the winds blow away from the 
former, they blow rather towards the latter, not directly 
iudeed ; but to this point I shall return presently. 

I n  the July chart, an iaobar, which represents a preseure 
of 29-46 inches, is drawn nearly round the Western Punjab, 
Bahawnlpore, and Upper Sind ; and the space thus included, 
( in which the pressure is lees than that indicated by the bdar ) 
is marked " low barometer," sinoe it i q  in fact, that part of 
India where the pressure a t  this season, on an average, ie 
lower than elsewhere. The isobura on this chart are more 
numerous thau on that of January, showing that greater 
difference0 of pressure exist ; that with the highest value, 
cit., 29.86 inches, just cute offa little bit of Ceylon and the 
coast of Travancore. I t  is here that the pressure is highest 
( as far as is shown on the chart ) ; and, accordingly, the winda 
indicated by the arrows blow away from this, and followinn 
a somewhat circuitous course, tend towards the Punjab an8 
Upper Sind. Further south and west on the open sea, the 
pressure is still higher than on the coast of Travancore, and 
the south-weat or summer monsoon (as I prefer to call i t )  
blows from this tract of high pressure to the tract of lower 
pressure over India, and terminates at the seat of loweet 
pressure in the Punjab. 

That the wind should blow from a place where the pressure 
is high, and towards one a t  which it ie low, may be understood 
without mnch difficulty ; but now we have to cousider the 
question, "what caueee tllese variations of pressure ?"-a 
question which most be answered before we can be said to 
understand much about the monsoon, or tlle rain which it 
brings us. The sun shines wiih e nal intensity on land and 
sea ; but the temperature of the ? and and the wind that blows 
over is not the same as that of the sea In  the hot weather 
the sea-breeze is a cool breeze ; in the cold weather the land 
wind is the cooler. In  a well-shaded place on a steamer in these 
seas, and during calm weather, there is a difference of only 5O 
or 6" between night and day. But in the Punjab (which 
one may take as a good illustrative instance, because the 
climate is dry, and it lies far from the ma), this difference 
is often SO0, and sometimes aa much as 40°, and even more. 
Now, these differences are partly due to the fact that the 
materials of which the land consists, earth aud stone, are both 
heated and cooled much more readily thau water. I n  fact 
water requires foar or five times as mnch heat to raise ita 
temperature, say lo, aa do stone and earth ; and if, therefore, 
both are exposed to the same source of heat, the water 
requires four or five times ns long to become h e a d  an the 
materials that form the land ; and the same to cool. 
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Further, a great part of the solar heat that falls on the eea 
surface is used up in evaporating it, but on the land very 
little of the heat is so utilized. I t  is ahorbed by the 
and then stored up, whence by degree8 il is given of?:$ 
to the wiud that sweeps the surface. So much is this the 
w e ,  that I find that, on the average of two years, the tem- 
perature of the ground of Calcutta, at 3 feet deep, is not lese 
than 5" higher than that of the air ; nnd, in like manner, Mr. 
Bronn found, at Trevandrnm, an average difference of 6.7" 
between ttle ground temperature a t  3 feet depth and the air. 

There ie et a third rauon why in the summer the heat of 
NortLern I d i a  should become excessive. The quantity of 
solar hest received by any place de ends both on the height 
of the sun a d  on the length of t!e day. I n  rarpect of alti- 
tude, the sun is, of course, hottest, when i t  shiuee directly 
overhead, and this ia the case a t  places on the Tropic of Cancer 
on the Zlst June. But since the daya become longer in 
summer as we go further north, i t  results that, on the average 
of the summer, from the 1st May to the 16th Angust, more 
heat falls on the zone between 30" and 40" north latitude, 
than on any other part of the globe. 

It is herein that we have the primary came of the summer 
moneoon, and therefore of tlie rain. The Pnnjab is that part 
of India wllich, on the average of the summer, receives most 
of the sun's heat; and since it ia a very dry region, and com- 
paratively cloudlees, this heat serves mainly to heat the 
gronnd and the air resting on i t ;  and accordingly, as our 
temperature registers ehow, in the latter part of May and in 
June, the h a t  of the Punjab surpasses that of any other part 
of India. 

Now, the effect of heat on the atmosphere is to expand i t  
The consequence is, that ae the lower st.rata of air (whioh are 
thosemost heated by cont.act with the laud) are gradually 
warmed up from January to June, they expand and lift all the 
super-incumbent higher strata of the atmosphere, somewhat 
ae the expanding springs of a gigantic spring mattress might 
do. These higher strata, thus lifted, partly flow away towards 
eome cooler region, chiefly towards tile winter hemisphere; 
end the reeult is, that the pressure of the air over India, and 
eepecially over the Pnnjab, falls. 

You will now understand wlly t l ~ e  stratum of air between 
' 

the levele of Simla and Ludhiana weighs less in June than iu 
January. I t  is much hotter, and, beiug expanded by heat, 
lea dense. Yon will aleo understand why, st the sea level in  
June, the pressure of the air is lese in Bangal than a t  Madras, 
and least in the Punjab. The preseure is leaat when the heat 
is greatest. The chart before you, which representa the distri- 
bution of temperature and, in part, of pressure on one of h e  
Lottest daya iu May 1879, serves to illuetrate thia 

26 
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I will now briefly recapitulate wllnt we have just learned 
respecting the cause of the summer monsoon ; firstly, during 
the spring and earlier eummer mouths, the land of India 
becomes more rapidly heated than the eea, and very speedily 
 acquire^ a higher ternpernture, which it retains till late in the 
year. This arises, partly from tlie fact that the materials of 
which the land conriste are more rapidly lieated than water, 
in the proportion of 4 or 5 to 1 ; partly because miicli of the 
heat that falls on the sea is used up in evaporating it, wllereaa 
very little is so consumed on the land. The Punjab is the seat 
of the highest temperature in India, pnrtly because it is a very 
dry region, but principally becnuse, on the average of the 
summer months, the zone of the earth in which it lies receivee 
more sun's heat than any other ; eecondly, the seat of higheet 
temperature becornea also the eeat of lowest tltmospberic pres- 
sure, or the region where the barometer shows the lowest read- 
iug. This is because the lower strntn of the atmosphere, and 
more especially the lower 6,000 or 8,000 feet, expnnd as they 
are heated, lifting up the higher strata, wliich then pnrtly flow 
away towards cooler regions; for precisely the same reaeon 
that if one end of a trough of watar in lifted, a part of the 
water flows from the higher to the lower end; and, thirdly, 
the air at tile sea surface movee from where the pressuro ia 
highest, that is, in the neigllboc~rliood of the Equator, or rather 
to the south of it, to where the pressure ie lowest, &., over 
India, and especially towards the Punjab. Sucll is the expla- 
nation of the second part of our subject, &., why tl16 eummer 
monsoon brings to India the vapour that haa been produced in 
abundance over the sea0 which stretcli away to the southward. 

Before passing on to the next pnrt of our subject, I must, 
however, draw your attention to one point, in which yon may 
lave observed that the evidence of tLe wind charta of Jnnuar 
and July, which are before you, does not exnctly accord wit I 
tlle description I have given. You will have noticed thnt the 
winda in January do not blo~v directly awa from Westeru 
Rnjputana or Sind, wliich ia then the seat of La lmt  pressure, 
nor in July do they blow directly towards the Punjab, which 
ia then the seat of lowest preesore. On the coutrary, their 
course ia very circuitous. I u  Janunry they rather blom spirally 
outwards, circulating in the same direction aa the bauds of the 
clock move; and in July they blom spirally inwards, the circu- 
lation being of the opposite character, or against the movement 
of tlie clock hands. Thus, in July, the winds on the west coast 
of India are nearly from west, not from south, and the same in 
the Central Provinces. And on the Bay of Bengal, they are 
from south-west, not from south-eaet, which would be the direct 
course towards the Punjab ; while, in Lower Bengal, they are 
south, and only in the Gangetic Valley south-east or more 
easterly. 
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This circaito~~s couree is, in both cases, the conquence of 
r law which an American mathematician, Mr. Ferrel, haa 
ahown to apply univereally to all bodies moving on the surface 
of the earth, and which is now known as Ferrel's law. I t  is in 
consequence of the earth's revolution on its axis that rivere, 
rrilway trains, winds indeed everything that moves over tile 
e a r t h  aurface, tends to deviate to the right in the northern 
hemisphere; to the left in tlie southern hemisphere. A train 
moving a t  tho rate of 50 milea an hour, say in latitnde 30" 
north, presses ngainst the right rail, with an acceleratiug form 
of &,th of nn .inch per second, when running on a perfectly 
straight pnrt of the line. And this pressure vnriee directly as 
the rate of ita movement, increasing with the latitude, so that, 
while i t  is zero a t  the Equator, i t  reaches ita maximum a t  the 
pole, where i t  wonld be exactly double as great aa in latitude 
30". I t  is probably partly in conee nence of this law that 
rivers generally tend to hng the rig 1 t side of their valleys. 
Thus, the Indue flows nearer to ita monntain barrier than does 
the Ganges ; that of the former being on the ri ht, that of the 
latter on the left of ite course. There are doubt 4 ess other and 
more powerful causes a t  work in theee caeea which are geolo- 
gical, and ]lave nothing to do with the earth% rotation ; but 
stiH this influence is not without its effect. 

Now to return to the winda. You can easily eee that, if r 
number of wind-current8 are radiating in several directions 
outwards from a region of high pressure, and all tending to 
deviate to the right, the result will be a spiral circulation with 
the hands of the clock. And, on the other hand, a number of 
wind-currents, flowing rndially inwards towards a place of low 
pressure, will move, not directly towards it, bnt to the right ot 
~t ; and their movements combining will roduc0.a spiral move- 
ment inwards of precisely the opposite c P ~aracter to the former. 
Thue, then, is explained the actual movement of the monsoon, 
such aa it is shown to be on the chart before you. 

Having now eonsidered the production of the vapour which 
fnrnishee our rain, and the canse of the wind movements which 
bring i t  to us, i t  remains to notice the actions wliich condense 
it and precipitate it ae rain. At a first glance, it seems not a 
little paradoxical that, having reached the hottost part of the 
earth's surface, it should there be condensed ; eeeing that, in 
order to condense it, it must be cooled, just as the steam pro- 
duced in a still is cooled and condensed ty  being paseed through 
the worm, which is surrounded by cold water. And this is 
really only a part of the paradox. For, in the act of conden- 
sation, the vapour must pnrt wit11 all that heat which, as I have 
told you, becomes locked up iu it in the act of becoming vapour, 
and which would have eufficed to raise it nearly six times over 
from the temperature of ice to that of boiling wnter. Yet, not 
only is this heat got rid of, bat it is precisely this whioh makes 
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the summer moneoon so much s t r o n , ~  and eteadier than the 
opposite or winter monsoon. The solnticm of this paradox, 
which we owe mainly to the disooveriea of Claueius, Jonle, and 
Bir William Thornson, is perhape one of the moat beautiful 
a plications of a physical law to the explanation of atmospherio 
p 1 enomena which meteorology furnishes. 

A few momenta' oonsideration will convince ns that the air, 
which the monsoon pours into India from both coasts, can only 
pms away by rising more or l e a  vertically upwards, and 
flowing off in the higher etrata of the atmosphere, which are 
beyond our field of observation. The mountain barrier on the 
north and weat-and which in the former direction is EO high 
as entirely to shut in the lower half of the atmoephere-prevents 
its escape in any horizontal direction. I t  muei rise, therefore, 
some 8,000 or 10,000 feet, m order to escape to tbe 
weatward, and not lee8 than 18,000 or 20,000 feet to esoape to 
the north. And if we enppose tliat it flowe back a,&n to the 
eouth as an npper current above the monsoon, we have remon 
to believe, from certain barometrio obeervations on the 
mountain8 of Ceylon and on the Himalaya, that the monsoon 
current is not lees than 10,000 or 12,000 feet thick, so that in 
any case there is no outlet for the air at ariy lower elevation. 

Now, as air ascends, the preasure of the atmospheric strata 
above it is conshntly diminishing. We know that, while the 
baroineter a t  Ludbiana in June shows an average preesure 
of 28.7 inches, at the height of Simla i t  sl~owe a pressure of 
only 23.17 inches. h rising, therefore, from the lower to 
the higher level, it comes uuder a pressure between one-fifth 
and one-sixth less than i t  was subject to originally ; and just 
ae a spring extends when relieved of the pressure, which 
keeps lt down, so air expnnde under these ciroumetances. 
But while expanding i t  has to make room, so to speak, for 
the i nc rwe  of volume, and therefore it must raise or thrust 
aside the air which presses upon it. I n  order to do thie 
work, it drams on ite own store of heat If  i t  is dry air, 
i t  can only draw upon tliat heat which givea ita warmth. I n  
other words, i t  cools ; and from Joule's very accurate experi- 
ments we know that it must cool ou one degree Fahrenheit h r  
ever 186 feet of rise. If, however, like the summer m o m n  
wind; i t  is cltarged with vapour, i t  cools at this rate only until 
it has reached the temperatnre a t  which i t  begine to corldenm 
its vapour and form cloud ; and i t  then draws partly upon i b  
own warmth ; but still more upon that heat which was locked 
up in the vapour, and which L have more than once referred 
to. A cloudy atmosphere, in ascending, cools, therefore, more 
elowly than a clear atmosphere; in this case the rota varies 
with the temperatnre and the pressure; but we may 
take it, in the cam of our h~onaoon, at one degree for 400 or 
300 feet. 
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Tlre flat-bottomed masses of doudm, with rounded piled-up 
summite, whioh are so common in the daytime over the plains 
of India, more especially in Bengal or in the Upper Provinces, 
when a liglrt, damp wind from the erstward is bringing vapour 
from the direction of the sea, are an illnetration of this aotion. 
Tlre lower atn~ospllere is then rising, not en masse, but partially 
and locally, chiefly below the clond. The flat base marks 
the level at which the air is first cooled to that point where 
the vapour bepirre to condense; and, RE we know from the 
observations of Welsll and (ilaisher, in their balloon ascenta, 
the temperature decreaaea upwards, more slowly in a cloud 
tban in the clear, cloudleas atmosphere below it. 

Again, in these hills, when a strong damp wind is blowing 
up either from the Sutlej Valley on the north-west, or from 
the Giri and ita tributary, the Uesan, on tlie south-east, you 
may often nee that, nbove a certain level, the air on the wind- 
ward side of the ridge is thick with cloud. If seen from a 
distance, the cloud appears to be motioulees. But near at hand, 
you mny watch i t  carried up mitb tile air current over the 
ridge, while new oloud is constantly formed at ita base ; and 
if, aa sometirnea hn pens, i t  is siuking on the side of the ridge, 
below a certaiu lever, the cloud dissolves away. Bnch illustra- 
tions of tile formation of cloud by rscendin air and ita a absorption by deucending air, are common in the ills. 

l o  all cues, heavy rain indicates that the air from which 
it is precipitated is ascending. Generally below the cloud the ' 
air ia calm ; or, a t  all eventa, the wind is light: but air 
around most be pouring iu to feed the rain ; and thus we 
find that, between the re ian of heavy rainfall and the sea, f a strong: wind is blowing ao ong as the rain continnee. 

We may now turn our attentiou once more to the rainfall 
chart of India, which I described briefly a t  the beginning of 
tllie lecture. I then pointed out to you some of the more 
striking fentures of the rainfall distribution ae shown on the 
chart, but left their explr~ration unattempted. With the 
know-ledge which we now have of the physioal actions which 
detern~iue the formation of rain, we may contemplate these 
features with s more intelligent eye, and we can see how they 
result from the well-known geographical peculiarities of the 
country, in conjunction mitb the coiirse of the winds. Here, 
for inshnce, on the west coast of tlre peninsula, ie a zone 
of copious rainfall, bounded by the Western Ghllta; on some 
p r t s  of which, aa a t  Mahableshwar and Mntheran, the annual 
average is not lesa than 250 inches. Within a few milea of 
the crest to the eastward of the Ghbte, the rainfall rapidly 
diminishes, so that, nt Poono, it is only 31 inches, and the 
&man platenu, wllictr stretches away to Sholapore aud 
beyond, hae au average of oomiderably lers than aC, 
i n c h .  
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The wind from the Arabinu Sea blows on the west coast 
from almost due west. Within 60 or 60 milee of the coast 
line, or even less, it meeta tile mural face of the GhAta, to 
cross which the air must ascend at lenst 2,000 feet ; and a t  
some pointa, such as Maliableshwnr and Baura fort, consider- 
ably more. Here then is the heaviest rainfall. But the 
ascent is not restricted to the face of the GhAts. More or 
less, i t  is taking lace over the whole breadth of the Konkan 
and Malabar, an 4' l~ence the rainfall of all this strip of country 
is excessive. But having crossed tile crest of the GhAta, and 
having thus parted with a large proportion of ita vapour, the 
wind descends, following tile slight slope of the conntry. 
The geographical form of the country is, therefore, nnfavoarable 
for precipitation, and the rainfill1 is much below tlie general 
average of the peninsula. As we a proach the opposite coast, 
we meet with the hilly country, wbc! includes some plateaux 
of considerable heigl~t ; and here ngnin, the rainfall is higher, 
and some is a180 received from wiuds which, both in the spring 
months, and also a t  tile close of the summer monsoon, blow 
from the Bay of Bengal. 

Tlie Arakan coast bordera the foot of a mountain range 
bigher than that of the Western QhPts, and here again, 
therefore, we meet with s copious minfall-that of Sando- 
way, for instance, exceeding 200 inches, while that of Akyab 
is but sliglitly lees. But t l ~ e  wettest region of all is the south 
face of the Kllasi Hills, which rise precipitously from the lorn 
inundated swamps of Syll~et. Cherrapunji, on the crest of 
this escarpment, hae a rainfall which may be said to average 
more than 500 iuches; wl~ile some registers, kept in earlier 
years, nearer the ed e of the scarp than is the present rain- 
gauge station, sbowef nn ttrernge of 600 inches. The popoai- 
tion of this station ie e~l~inently farourable to the precipits- 
tion of rain. Up to the very face of the escarpment, the 
winds from tlie Bny sweep over an inundated country, and 
arrive saturated witlr vayour. Tile little sand-atone plateau, 
on wllich the station stands, forms a sort of peninsula, com- 
niunicating by a narrow neck with the maas of the hills to 
the north, being enclosed between two gorges wllich debonch 
on the plains, a t ~ d  are ternlinated nt their upper extremities 
by precipices of 2,000 feet sheer drop, over which fall the 
alrtaracta of Maws~n~i .  blowing up these gorges, the air 
ascends vertically over the margin of the plateau; and being 
t l~us  surrounded by vertically a~cending currents, the deluge 
which pours down on the station is such as, as far as we know, 
is unparalleled elsewhere. 

Time does not allow me to enter into m explanation 
of the variations exhibited by most other parts of Northern 
India ; but I canuot quit this part of the subject without a 
few words in explanation of the dry desert tract which 
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borders the Indue, including Sind, Bal~awulpore, and Western 
Raj putana. 

The monsoon wind in Sind blows mainly from the so1itl1- 
west or south, following the line of the Indus. But the fact 
that, on the Arabian Sea, the winds are rnther west than 
southwest, leads us to iufer that thie wind does not come 
direct from the sea, but is largely recruited with air from 
the dry Qwadir coast ; and indeed, were the mountniu ranges 
which bound the Indus Valley on the west effuoed, tile law 
of tile wiude indicates t l~a t  it w n l d  be entirely derived from 
Beluchistan. I t  contains little vapour, and, accordingly, rain 
falls in Sind and on the llills chiefly, wlien the wind bloma 
from tlie east; and this occilre but rarely. I t  ia then the 
geographical posi tiou of Sind, llrving an exceedingly dry 
country to the westward, together with the fact that the seat 
of lowest pressure usually lies to tile north of it, in tile Punjab, 
that renders Sind colnparatively rainless. 

Before I conclude, you miglit expect thnt I shonld say a 
few words on the irregularities of the monsoon rains, those 
eeasons of drought or of local drought and locnl flood, of 
which we have had so many disastrona examples during the 
last few years. I should be, indeed, only too rejoiced couild 
I give you aa ~~~~~~~~~~y an account of the causes of these 
irregularities as I have endeavoured to give you of the normal 
features of the monsoon mins. But the five or six years, 
during which we have been nble to watch and take note of 
thew vicissitudes of our sensons, are far from sufficieut to do 
more than suggest poiuts for futnre inquiry; and anything 
that I can say upon thie subject will be of a very fragrnentnry, 
and, I fear, unsatisfactory character. 

It is obvious that many differeut causes migilt be imagined 
to cause a diminished raiufall. For instance, diminished 
evrporntion, arising from a deficienoy of solar heat, or a 
decrease in the volume of the vapour-bearing moneoon, s~lclr 
as might ensne from a large part of the air from tlie sea being 
drawn in some otller direction, or, instead of beiug drawn away 
towards the land, remaining comparatively motionless and 
condensing i t ,  vspour over or near tile place of its produ~ction ; 
or, one might imagine that, owing to some derangement in 
that series of proceswe by which the distribution of pressure 
is usually determilled, that distribution might be so modified 
that less air should be drawn from the sea and more from the 
dry land region. It is quite possible that one or all of tl~eae 
euppositions causes may play their part, and indeed there ie 
little doubt that, to some extent, the do so. Thus, in 1876, 
the year of the great Madraa a n b  Decoan famine, there nu 
an unusual northerly tendency in the winds all down the 
peninsula; and during the present year, the Bombay molieoon 
haa been u~ually deficient lu vapour, whether owing to the 
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restriction of the area of evaporation or other cause. But 
although even such partial explanations are not without intereet, 
they are at lenst but a first step, and a very emall one, two- 
wards such an explanation ae may enable US, to some extant, 
to foresee calamities arising from drought and flood ; and their 
chief value is, that as far as they go, they represent an 
observed association of facts, the meaning of which oar 
knowledge of physics enables us to appreciate, and they lnay 
therefore serve as stepping-stones towards some wider generali- 
zation. Of a very different category is the hypothesis, which 
liaa been so frequently brought forward of late years, that the 
rainfall varies with the spottiness of the sun's surface. Thia 
phenomenon is now known to go through a regular cycle of 
variation or, more probably, more than one periodioal cycle, but 
certainly through one, the duration of which is about 11 yeare. 
Now, ss regards the average rainfall of the world aa a whole, I 
thiuk that the very extensive mass of evidenoe collected and 
discussed by Mr. Meldrnm, of the Mauritius, does show very 
good prima facis reaeon for the truth of the viellr which be 
originated, and has mosb oonscientiously worked out. Taking 
the average from year to year of a great number of stations 
in America, Europe, Asia, Afriorr, Australia and some islands, 
i t  does appear probable, that the rainfall, about the time when 
the sun is most spotted, is about fifteen per cent. greater than 
when it is lenst spotted. But when we restrict our view to a 
single country, or group of stations, it is diffic~~lt to doteat 
anything like a distinct cyclical variation amid the much 
greater variations that follow no such law. I t  is true that, 
from 1863 to 1876, the rainfall of the Carnatic did seem to 
conform to sometl~ing like a regularly progreseivs oycle of 
variation, not differing very greatly from that of the sun 
npots. From 1863 to 1868 the rainfall of tllis province mas 
below the average, and most so in 1867, in wlrioh year also 
the sun spota reached their minimum. From 1869 to 1874 
it was above tlle average, with a maximum in 1872, or about 
I & years after the sun spot maximum ; and it was again be- 
low it in 1815 and 1876; very greatly so in the latter year. 
So far then, the accordance, although not exact, was sutTi- 
ciently striking; since in 1876 the sun spota were rapidly 
npproacl~ing their minimum. But the sun spots were decreae- 
ing till the early part of 1879, mhereaa the Carnatio rainfall 
of both 1877 and 1878 (more especially the firet of these 
years) was consitlembly above tlre average. The Carnatic is tbe 
only province of India in which I have been able to traae any- 
tliing like this cyclical variation ; and even here it is evident, 
that if the accordance be more than a mere fortuitous minci- 
dence, i t  ie too uncertain to be made the basis of a 'forecast. . 

As to the nature of the supposed uonneotion between the 
atate of the nun's surface and the rainfall of the earth, we rnunt 
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admit that we know nothing. Even the fundamental point, 
whether the sun is hottest when most or when least spotted, 
is one on which you will find those, who have paid some 
attention to the subject, to hold the most opposite opinions. 
Snch observations as have been made directly on the intensity 
of the heat emitted from the sun, seem to show that the sun 
in  hotteet when most covered with spots; but on the other 
hand, when this is the case, it appears that the temperature 
of our atmosphere ie lowest, and that i t  is highest about the 
time that the sun has fewest spots. Until some way of recon- 
ciling these apparently aonflicting observations has been 
found, i t  is obviously premature to form any judgment on 
the queation of the relation of the rainfall to the solar varia- 
tion. If Mr. Meldrum's view be accepted, that the rainfall 
variea directly ae the quantity of the sun spota, i t  would 
accord with the result of the direct observations on the heating 
power of the sun; because we might expect that the hotter 
the sun the greater would be the evaporation from the sea 
surface, and the greater therefore the rainfall; but this 
queation, like many others, must await further experience. 

There is one class of facte which may perhaps be of some 
utility in enabling ns to some extent to frame forecasts of our 
aeaeons in India, to which I may briefly refer, although their 
connection with the monsoon rainfall is little more than a ten- 
tative hypothesis. On many occasions i t  has been noticed 
that, when the winter or early spring rains have been un- 
usually copious, and especially when they have been late, and 
have been accompanied with an nnusnal fall of snow on the 
Himalaya, the rains of the Upper Provinces and Rajputnna 
have been either very deficient or much retarded. The first 
occrraion on which I noticed this, mas in the famine year 1876, 
which was preceded by abundant and late spring rains on the 
Upper Provinces with an unusnal amount of snow on the 
mountains of Kashmir. A still heavier fall of snow on the 
Himalaya oharacterized the winter and spring of 1876-77; 
and, as will be remembered by many of you, the monsoon rains 
failed almost completely in the North-Western Provinces in 
that year. In  the spring of 1878, the spring rains began late, 
oit., in April, and lasted through the greater part of May, 
and much snow fell on the higher ranges. In  this year the 
rains were only retarded, but they did not ~ e t  in till the begin- 
ning of July, and were deficient in the Upper Provinces even 
in that month, and i t  waa not until August that rnin fell 
abundantly in North-Western India. Lrrst y err, 1878-79, 
both the winter and spring rains were remarkably deficient, 
while the monsoon rainfall was abundant. I n  the present 
year, both the winter and monsoon rains have bee11 deficient, 
although there was good deal of cloud and rnin in April and 
May, but the meteorology of the present year has yet to be 
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worked out. I t  is, however, a potewoykhy f q t  that ip July, 
m I mag informed by Major Biddnlpb, t 4 ~  rain and snow on 
the mountains of Northerp Kashmir were very wqsual, a44 
sl~ch as are nnprecedenta dduring the four y w  ovgr which 
Major Biddulplr's experience extepde; apd it will be withiq 
the recollection of all, that the month of Augwt hae been 
almost rainleas in the Punjab, the Wprth-Vqbxa P r o v i m ,  
and Rajpubaa. Although theq it would 48 per4apa unrea- 
sonable to look to this snow preqipibtion qo the sole, or evqa 
perhaps the principal, cnuse of the failure af the m ~ n w a  raiun 
in North-Western Indip, there seems good pid facie ream9 - 
to regprd it as an influential caw. 

Seeing for how few yeare y e  have been ablq to investi ate 
tbb meteor010 of India with anyfiing like iyatam, I $ink P that thee0 g irnpeee of light, few and feebh se tbey are, are 
fraugbt with promise for the future, and I look fqrward witb 
confidence to 4 time, when some encoewr of mine ahall be 
qble to give you as fair an account of @e c a w s  that dietsrb 
and interfere with the regular and b e n h i a l  coarss of our 
eemons, ae I have endeavoured to give you thia afternoon of 
the ordinary pormal production of our rainfall. 

(FPOA the Englhhman'' of July 14th, 1611, and 17th, 1880.) 

Now that the Afghqn mar is drawing to qn end, i t  mop bs 
expected that the material progress of Ipdja will q a i n  e w e  
tlie attention of the Indian Government. As 8 m n e  af 
famine pwveqtion, the development of iqduatrid wterprises 
is to be ranked with, if it sliould not take precedence of, irriga- 
tion works asd railways ; and among such e n t e r p r e  none, 
perhaps, holds out fairer prospects than that which hae con- 
tribu ted eo largely to Bri tisb prosparit-y-iron qmufactpre, 

Everybody knows that there is iron ore in many parts of 
India, but it is not generally known that in India them 
are ores of thnt metal of t,l~e best quality. 

The Central India iron ores are revarkable at once for their 
purity and their riclinws. They are chiefly red irou ores and 
magnetite, containing sometimes manganese, but there are also 
brown iron ores and siliceous hematite. As all these ores occur 
in enormous quantities on the surface of the ground, the erec- 
tion of costly miuing works, which is elsewhere necessary, is 
here not required. Owing to tlle difficult treatment required 
for the magnetites, the native iron makers prefer the wfk, red 
ironstones of a laminated texture, although the Eormer contain 
rr larger percentage of irop. The brown i r ~ n  ores and @ 
siliceous hematites are uaed by them ouly very e ~ p t i o n d l j r .  
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Befote shbwmg how the Indiah iron ores may be ~tilieed 
without prejudice to English interests, we will give an analysis of 
the iron ores of Central India, together with some other details. 

The magnetites contain 71 per cent. of metallic iron (or 69 
per certt. oxyde, and 291 per cent. protoxpde of iron), the red 
iron ore from 65 per cent. to 69 per cent. of iron (or 94 to 98 
per cent. of oxyde of iron), the brown iron ore 45 to 55 per 
cent., and the siliceous hematites 40 to 48 per cent. of metallic 
iron. The few impurities of these ores are small quantities of 
quartz, clay, and manganese, and exceptionally some lime ; 
af sulphur there are but few traces ; of phosphorus none :-at 
l a s t  none have been discovered in the red iron ores and in the 
magnetites. 

So much hits the exceptional purity of these oree struck 
observeta that somebody, writing of them in a public paper 
some time ago, maintained that they were pure iron, which is 
incorrect ; the richest iron ores can never contain more than 
72 per cent. of metallic iron. Irol~ always occurs in nature 
combined with oxygen, the lowest degree of oxydation being in 
magnetite. Pure iron might perhnps be said to ocour in 
meteors, but here also it is combined wit11 nickel from 3 to 8 per 
cent. We know of no ores in tile world wl~ich are fully equal 
to those of Central India in purity, in richness, and quantity 
over a.given area. The red iron ores of Whitehaven iu Cum- 
berland, the epeculak iron ores of Elba, the magnetites of 
Danemora in Sweden; m d  of Blodogat in the Ural mountains, 
are precious indeed, but they are found in smaller quantities, aud 
have generally to be quarried from p e a t  depths, often many 
hundred feet, by means of expensive mining establishments, 
whilst here, by eimple surface diggin we may say that im- 
measurable usntities of the stuff are to e obtained. 't % 

I n  genera the European iron ores contain only from 30 to 
35 per cent. of metallic iron, therefore half only that contained 
in the red iron ores and in the magnetites of Central India. 
H a w  great a value is put on pure and rich ores by iron makers 
may be learned from the circumstance (which should be made 
widely known in India) that vast qnantitiee of such ore8 are 
~e l r r ly  i m ~ r t e d  into England, France, Germany, and Belgium 
iiorn the south of Europe and more distant countries. In 1878 
Bilbao, in Spain, shipped 14 million tons of iron oree to Cardiff. 
Herr  Krnpp, the p e a t  g~~n-maker of Qennany, has his owu iron 
mines in Bilbao ; France draws yearly 500,000 tons of iron 
ore from Mokta in Algeria, and England also imports large 
qarrntities from the same source. The exported oree of Bilbao 
are brown iron ores with 52 to 55 per ceut. of metallic iron ; 
those of Algeria are magnetite and red irou ore with 60 per 
cent. of metallic iron ; the Bilbao and Algerian ores are there- 
fm from 10 to 15 per cent. iuferior to the same kinds iu 
Central India. 
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The iron ores of Central India containing, as was said before, 
no phosphorus and little manganese, are snitable for the 
production not only of bar iron, but notably a h  of steel, and 
especially of Bessemer caat-steel for rails. 

I t  is well known that the amount of phosphorus in the ore 
determines its fitnese for the Besaemer process ; and if i t  
exceeds 9 per cent. the steel cannot be oonverted into  rail^, 
which are now generally made of Bessemer steel. 

Again, ores containing manganese are known to be es 
useful for the production of steel far cutting b l s .  ~3 
suitable are the pure red iron ores of Central India, containing 
manganese, for the production of " Bpiegeleiaen" (specular 
caat iron) a kind of pig iron, which he added to the iron in 
the Beeeemer process, and in cast ateel crucibles. Great quan- 
tities of this article are exported from Germany and Austria, 
and the price of i t  is 60 per cent. higher than that of ordinary 
pig iron. The sanie is the case with an article called in the 
trade a& sourage (wild steel), also a kind of pig iron, contain- 
ing a very small quantity of carbon. This is exported at high 
prices, from Styria in Auatria to England, France, and Bel- 
gium, for the manufacture of ductible iron for wire. Now 
'' Spiegeleieen" and aeicr tmuoage can only be obtained from the 
purest iron ores, and of tl~ese there are inexhauntible minee in 
Central India., Here we have then a most valuable raw mate- 
rial for exportation which would not interfere with England's 
commercial polic as regards India, which hae hitherto consist+ 
ed in the princip i e of taking India's raw produce and returning 
i t  to her in the shape of manufactured goods. 

Should the art of iron-making in the course of time be so 
far developed aa to furnish us with an economical process of 
making finished iron or steel direct from the ore, that is to say, 
without the introduction of the blast furnaae and fining process, 
then pure ores would greatly increase in value and become 
eventually a most important article of export from India. 

The followin explanation of the present system of iron- 
making will s f ow the importance of the exertions which are 
now being made towards the obtaining of iron by a dircci 
process. 

The object of the blast furnace-process is, firat to free the 
ore from oxygen, then to induca carbon into the article so 
obtained, and, finall , to melt this compound. The product of 
the blast furnace is t r, ue iron with a greater or leseer ercentage 
of carbon, called pig iron. The next, namely, the &ing pm- 
cess, haa for ita object, on the contrary, the freeing of pig iron 
from carbon, or the production of a metal free, or nearly free, 
of carbon. To the uniniti~.terl the queation mill a t  once present 
itself why these o posite processes ere followed-why the re- 
duced ore, i.e., t ( e ore freed from oxygen, ir not melted down 
direct into iron in the blast furnace instead of first infusing it 
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with carbon, and then freeing it from the same by the expensive 
puddling or Beeeemer rocas. I The resson is two-fo d : first, because i t  is difficult to melt 
down pure carbonlesa iron. I t  would require a heat of 1,100° 
centigrade, whilst pig iron, or iron containing carbon, melta 
with a heat of from 1,100° to 1,41W)O centigrade, and it is this 
excess of from 300 to 500 degrees of heat which is difficult and 
expensive to s t tab,  both as regards fuel and fire-proof material 
for the furnaces. The second cause of the round-about process 
is the more or less impure state of iron ores, especially in roe- 

t of phosphorus aud sulphur. Opportunity and time for 
G a r t u r e  must be given to these impurities, anti this i8 done 
by the repeated melting and manipulating of the stuff in the 
so-called finin process. 

From this s % ort explanation the reader will easily perceive 
that, in the case of the magnetite and red iron ores, iu which 
we have todeal with either very small or inappreciable quanti- 
ties of impurities, the question of prodncin pure iron or steel 
by a direct rocess is reduced to one for t f e science of heat 
to solve. It is a question, in fact, of producing l,10OQ centi- 
grades of heat economically. The solution of this question is 
approaching. The efforte of Siemens, Dnpnis, and others in 
his direction, if they have not solved this problem, have at least 
paved the way to its solution. But it may be objected that tbe 
best iron oree and the largest quantities of them in Central 
India are of no avail, as there are no coals there ; the reply to 
this objection is, that tllere is ample wood available. But i t  
may be again objected, as was indeed done a short time ago, 
by a writer in the columns of a daily contemporary, that mak- 
ing iron in India with charcoal has been tried and has fded.  
It ia well known, however, that excellent iron has been made 
in India for centuries with charcoal. Those also who know 
anything of the iron trade know that vast qnantities of iron are 
made in Sweden and Styria, both for home co umption and for 
export, with vegetable fuel. I t  caunot be tha !? the priceof char- 
coal in India is an obstacle, since it is about three times as high in 
Styria, for instance, ae in India ; neither can the failure have 
been caused by the experience of charcoal making bad iron, for 
the reverse is well known to be the case. The true cause is 
not far to seek ; i t  can have been due to notbing else than to 
ignorance, or bad mechanical arrangements, or bad manage- 
ment, or dishonesty, and ver likely to all these oombined. 

Having said so much on t K e question of prodnaing iron from 
the ore by means of vegetable fuel iu general, we propose 
another day to examine the question in detail, since i t  is on thb 
question of vegetable fuel trersus mineral coal that the future 
iron industry of India must be decided. 

The chief advantage of wood and charcoal over mineral 
coal, as a fuel, consists in the greater purity of the former. 



This cirmmstance alone ie of mcalculrrble value in imn- 
making. Mineral coal contains from 6 to 25 per cent. r r s b  
and a greater or lem quautibg of sniplmr, both, aa stated before, 
injurious to the production of iron. Mach aebee make tha 
work unclean, fill the furnaces with slag, prdnce smoke snd 
dirt, which are the bane of the workmaa and a nuisance to the 
neighboarhood of an ironwork. The snlpbtxr ingredient of 
ma1 is bu rud  into sulphurous acid which rehdeta the iroa 
brittle, not to mention that i t  makes the work highlp unpleasairtl 
and nnwholemme. Wood cmbains but from 1 to I f  pat cent. 
of asha, and never any sulphur; iron, therefore, prduced by 
wood and oharcoal, not only escapee contamination but any 
impurities wlkh may be in the ore are to a great exteat) 
expelled from it. 

The price of iron mad'e with vegetable fuel is, for the reason 
j u t  explained, very much higher than that of iron made with' 
mineral coal, indeed often two and three bimes highe?. Chat- 
-1 iron from Danemora in Sweden has been known to fetch . 
in Sheffield £14 per ton at t l~e  time when English iron (made 
with mineral coal) m s  selling in the same place a t  £6 per ton. 
In  Germany charcoal pig iron fetchee 170 shillings per ton, 
against 75 to 80 for mineral coal pig iron. The same d a t i v e  
prices prevail in other iron~manafaotnfing conntries. H Q ~  
great a demand there ie for p d  c l~amul  iron, may be inferrd 
from the fact that 90,000 tons of i t  are yearly exported from 
Sweden, onethird of which is taken by England. That more 
of thie material is not exported from Sweden is due to the fact 
that the produotion of it is purposely checked few fkar of 
lowering rices. P The on y apparently valid objeation which can be urged 
against iron-making on a lar e scale with wood and charcoal 
is, that i t  might lead to the fatroction of forate, the pre- 
servation of whicl~ is so important on national, econornicnl and 
sanitary groande. To thie objection must be opposed facts 
apparently peradorial, yet perfectly true, namely, that i t  is, 
in those ooankiee in which tLe iron industries are carried on' 
with wood and charooal, that the foresta are in the most 
flouriehing condition. Wlloever has travelled in Sweden, in 
Styria, or in Carinthia, oould not but have been struck with 
the great extent and the magnifiaent appearance of the f&. 
This plersing sight ie entirely due to the great development 
of iron indudria in them oountries, and to their being carried' - 
on by means of wood and charcoal. 

Sweden has 850 blast furnaces, and the Auetrian crown' 
lands of Styria aud Cnrinthia have 60 blast furnaces worked' 
with charcoal, The fact is that the prent demand far vegetable' 
fuel, having greatly enhanced the vnlne of forests, has given 
riee to a most careful treatment of them, and to a highly 
scientific system of artificial forest culture. 



8wden haa no mineral eoal, and it may be said also eom- 
parativgly little agrieultnre. She nevertheleoe enjoys great 
natimal praeperity, which she 9wee entirely to turning to good 
nee her fine forest6 and her supehr  iron. Those who are 
unaoqtlnintsd with the ~nanufacture of charcoal ia large 
qaantitiee may think thrrt t h e  muat be a 
able timber conwted with i t  This 3 n d  be wa8te eo, ao ofvalu- all the 
valvable parts of trees w y  be reoerved as timber. 

In @grape it ie calculated *t 4 forest of average condition 
and nuder systematic management mill yield yearly 800 taas 
Q? wood per Englirb square mile, and that the trees felled will 
be reproduced every fifty y* Nowl tbe .prdasCioa of 12 
tom of finished iron per day by pf v d  wd ehsrcoal 
vonld reqnire yearly a h a t  40,000 tow of wood, oc the yearly 

roduce of 60 English q w r e  miles of fore&. But not far 
kt3 m tbe balitiee where the beet iron aree occur, there are aleo 
hrede (8iiaat.d on a pletean elevated about 1,200 feet above 
tha level ~f the om) oowin 2,400 quare milee. These h t a  f play be c~oaated epon to yie d 15,WO tom of wood per oquare a, or a b ~ u t  56 million of tom fao tbe whole area, and would 
(herdom elaffioe to fead an irw work prodwing daily 12 tone 
of fisisb4 iron durbg nine b a d r e d  yem, in whiicb c$icnlatioa 
the qwtion of reooupmeaC by natural growth and artificial 
planting has not been taken iab ncoount. Tf matural growth 
aud atti9cial plaoti~g be taken bto aocount, tbere foreeta can 
Seed 40 b b t  h w c e o  for an, indefinite p e r w  without being 
gxterminW. 

h i d e s  the above foreets t h e  ore isll more &~tant dmtricb 
other e o u m  of wood to. mhioh thew orm, owing to their 
excellence, wvdd bear t b  ex- of being curqied in order 
to be melted down, especially if tbe railway tariff for goods io 
I d i a  were lowered a little, pwtioularly for iron ores. 

I t  may be here explained, for the benefit of tb uninitiats&, 
that iron ores are always carried to ths fuel, wd not the fuel 
ts ih orm, as, for the production of a given quantity of iron, 
a greater weight of fuel ie mquired than of ore, especially 
when the we so. rich in metal as that of Central India ; 
beeides tbat, owing to the smaller bulk of ore for a given 
weight oompared with that of wood, tbe ore can under all 
circumstances be carried cheaper, and hrger stores of it cw 
be mow coavenieotly kept 

There are very peat varieties of wood ip Central Isdin, 
and most of them are hard woods, which makes them all h e  
more precious for smelting purposee, ae the qsaliby of char- 
coal is proportional to itg specific weigbt, nnd the harder the 
wood is t b ~  greatel: ie h e  epeoifio weight of the oharcoat 
made from it. . 

I t  may be not nuimportant to mention here tbat tho method 
emplojecl by tke natives of India in the prodaction of charcoal 
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is, to say the leaat of it, very rimitive. They lop the branches 
off the trees and leave the trnn P s to their fate, or burn them 
and use the ashes m manure. With all thk waste, native 
charcoal is well burnt, specifically heavy, and astonishingly 
cheap ; near the foresta it may be had at  the rate of As. 4 per 
maund. Ita weight is l7lb. per cubio foot. The German and 
Styrian iron works pay As. 12 per maund for charcoal 
weighing only 121be. per cubio foot, an article therefore of a 
quality nearly 40 per cent. inferior to that of Indian make 
and three timea aa dear. 

Trusting that iron-makin by hand in India will soon be 
counted among the things o f the past, we may be allowed to 
record ita method briefly :- 

The whole arrangement, furnaces and tools, are exceedingly 
poor and petty ; the smelting furnace ie a ah& of clay, 1 
foot square and 3 feet deep ; this shaft is entirely filled with 

I oharcoal, and a charge of 401be. of iron ore is heaped up above 
this-then the lighting and blowing oomnxncee. The bellowe 
consist of two oylindrid leather b , which are pressed down 
alternately, whereby the compress 2' air is driven in a continu- 
ous stream into the oven through funnels of clay, situated 
about 9 inches above the bottom of the furnace. After s 
couple of honrs blowing and eeventl replenishing8 of charcoal, 
the amelting process is complete, when the mmter of the 
work draws from the bottom of the furnace with a pair of 
t o u p  an unshapely lump of iron (called in the vernacular 
' L  Lotah") weighing from 18 to 201bs.,ythis is then dragged 
to the front of the building, when it is beaten with hammers 
till it ie reduced to a diso of 6 to 8 inohes in diameter and 2 
inohes in thickness. As the natives add nothing to the ore 
in the furnace, the lose of metal through slagging is consider- 
able. In  this manner the work is continued ceaselessly for 
24 hours, after which the furnace requires repairing. During 
this time four labonrere and one master are em loyed, the 
latter generally the owner of the establishment. d he labour- 
ers relieve one another at  the bellows, the master being 
employed in removing the " Lotah" as said before, and in 
mending the oven and funnels. These five men earn together 
durina the 24 hours Re. 1-1, and turn out in this time two 
maunL of half-finished iron. 

The refining and finishing processes are carried on in rough 
open forges, and the articles manufactured are horse shoes, 
spades, cramps, and other amall objects. I n  the production 
of 1 to 1) maunds of finished goods (in a4 hours) there is a 
waste of 40 or 50 per cent. of iron, the consumption of fuel 
being three maunds. 6ix men and four boys work at  two 
forges, and earn in the aggregate Ha. 1-12. Therefore, for. 
the production of 1 to I f  maunds of finished goods from the 
ore (in 24 hours) there are employed 5 men in producing two 
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mannds of half-finished iron, and 6 men and 4 boys in converting 
this into 1 to If. maunds of finished goods, or altogether 11 
men and 4 boys, who earn Re. 2-15. The total consumption 
during this time ie of charcoal 9 maunds aud of ore 44 
maunds. The same quantity of iron goods made with the 
preaent European appliancea would consume but 4rd of fuel J 

and ) of ore. 
Notwithdnding the simplicity of these processes, the 

iron turned out by the natives is of euperior quality, and is  
mllingvery cheaply; eo, for instance, a maund of horse ahoes 
nells a t  RE. 8 and of cramp-iron Re. 6-8. These low prices 
a re  accounted for b the cheap fuel, the rich ores, the miserably 
cheap labour, and t i e absence of managing expenses. 

As regards the fitness of the native iron worker and tile 
native in general for European iron works, i t  must be admitted 
that he ia for the present not so powerful or persevering as 
the  European workman, but his strength and energy would 
improve with more lentiful and more generous diet, the 
means for which moul t f  be furnished him by the superior wages 
which industrial establishments conducted on European 
principles could afford to pay him. 

We will now consider somewhat more closely the com- 
mercial side of the question of iron worke in Central India 
and institute a comparison between the cost of production and 
the sale price of finished iron, or, let ua say for the present, of 
ordinary bar iron. 

As the iron works wonld be erected, for the reasons 
explained before, as near aa ~oesible to the foreste, the cost of 
transport of the ores mmt firat be oonsidered. This would be 
done In bullock carts, on average good roads, and over a distance 
of 46 miles. The consumption of a blast furnace in ore and A 

fuel depends on ita size. 
According to the beet experience, a blast furnace doea not 

pay if i t  is constructed for turnin l ea  than 15 tons of pi 
Iron in 24 hours, and thie is also of pig iron whic 
would fully employ a'8imple but iron rolling mill. 

f 
A blast furnace, capable of producing 'I5 tone of plg iron 

in 24 hogre, consumes daily- 
1. 23 tone of ore, which wonld cost as follows :- 

Be. ... (4 )  at the place of production, 8 annm per ton 11k 
(6)  carriage to the iron works, Be. 8 per ton ... 69 

2. 22 tons charcoel- ... ( 4 )  at the place of production RE. 2) ... 66 ... (b) carriage to the blast furnnce ... 80 
8. Limentone ; 8 tone @ Be. 2 ... ... ... 6 ... ... ... 4. Wages ... ... 28i ... 6. Management, wear and tear, &c. ... 70 - 

Total ... 270 
28 
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The working of one blast furnace wonld, therefore, cost per 
24 hours Rs. 270, and would prodnce 14 tow of pig iron at a 
cod price of Rs. 18 ('50) per ton. 

A simple bar iron rolling mill requires d d g -  
Be. 

1. 15 tons pig iron, costing ... ... ... 270 
2. 44 tons charcoal (carriage included) ... ... 20 ... 8. 144 tone wood ditto ... ... 22 ... ... 4. Wagee ... ... 108 
6. Management, wear and tear, &c. ... ... 120 - 

Total ... 640 - 
The working of the bar iron rolling mill would, therefore, cost 

Re. 540 r day, and prodnce daily 12 tons of bar iron at the 
cost of g. 46 45() per ton, or &. 1-10 per maund. With 
the present means of transport, the carriage of bar iron from 
the ironwork to Agra wonld be As. 8 per mannd, which would, 
therefore, raise ita cost price in that locality to Rs. 2-2 per 
mannd. 

Under the present charges of camage by railway, the cost 
prices of bar iron per mauud, in the principal marketa of India, 
would be ae follows :- 

BE. As. P. 
Agra ... ... ... ... ... 2 2 0 
A116h4bBd ... ... ... .. 2 8 0  
Aligarh ... ... ... ... 2 8 0 
B e n b e ~  ... ... ... ... 2 1% 0 ... Bombay ... ... ... 4 1 0 ... Kdhnpnr ... ... ... 2 6 0 
Clllcutta ... ... ... ... 8 8 0 
Delhi ... ... ... ... 2 5 0 
Jalander ... ... ... ... 2 11 0 ... G h o r  ... ... ... 2 4 0 
Ludi4nh ... ... ... ... a la  o ... ... Lucknow ... ... 2 4 0 
Mfrat ... ... ... ... 2 6 0 
M ul tan ... ... ... ... 8 2 0 
Amb616 ... ... ... ... a 8 0 
The sale price would, of conrae, follow the principles of fair 

competition. Swedish bar iron, Bowling, Low Moor, and 
Farnley iron are selling in Agra at about Rs. 7-8 per maund. 
This price, compared with our cost price, wonld repreaent n 
profit of Rs. 6-6 per maund, which wonld, however, be dimi- 
nished as the marketa recede from Agra towards Bombay or 
Calcntta. 

Should there be a reluctance on the part of the '1ndian Go- 
vernment, for fear of seeming to counteract English manu- 
facturing interests, either to lead the way thernselveg or to 
take effective measures to encourage the introduption into 
India of European iron works, attention is directed to the half 
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prodncta of iron which might be turned out in India and ex- 
ported ; kinds of iron and steel, which are now largely imported 
into England from other countries, such as " Spiegeleisen" of 
which, as mentioned before, large quantities are imported into. 
England. Even America importa '' Spiegeleisen" from Europe 
to the amount of 20,000 tons per annnm. This quantity done 
would employ four blast furnaces throughout the year, working 
night and day. The cost of makiug " Spiegeleisen" is 25 per 
cent. higher than that of ordinary iron; the oost price would, 
therefore, be about Rs. 25 per ton ; the sale price in Enl;land 
is £6, in America 45 dollars per ton. " Spiegeleisen" berng a 
product of the blast furnace only, the cost of machinery, fur- 
naces, buildings, etc., for, the refining process would be saved. 

There are other half producte of iron which England importa 
from abroad, such as acier aauvage, "glow steel," and raw 
steel." Of these half producte of iron every ounce required 
by England, America, and other aountries, should be supplied 
by India, owing to ita excellent and cheap iron ores, fuel, and 
low wages. 

TEE Iron Worke of Dechauri have been fonnded near a 
depogit of ore in the midst of foreeta a t  the base of tbe Hima- 
laya range. The deposit consist8 of clay iron ore with a 
moderate amount of iron. The uantity of ore is very con- 
siderabla I t  occurs a t  the base of k '11s of Nahan sandstone. 
Tlle ore is so plentiful that no mining a t  all is required. The 
ore is simply dug up and quarried over a surface of above 
1 000 feet lengtll along the hillside, and perhaps 300 feet width 
m'emured down the slope. It is not quite certain whether the 
depo~it is conformable with the overhan ing sandstone. The 
contact is not snfihiently exposed a t  the t o e  of the outcrop. 
Very good ore crops ont again on the 1 ill in northern exten- 
sion of the large outcrop, and further on in the river gorge 
strata which belong, most probably, to the Nahan sandstones, 
contain small layera of ore, and the deposit a pears to thin out 
there. I f  this is really the case, howerer, J e  deposit of ore a( 
the big outcrop is a t  least 100 feet thick, and there is no fear 
rs to the ore being easily exhausted. The deposit c r o p  out 
again at a distance of five miles a t  Kaladungi, where iron works 
have also once been erected. The ore a t  Kaladun i is poor. 8 Amongst the Dechauri ore are different qualities. here are 
some very good beds, but poorer beds are always associated, 
where the ore becomes more and more mixed with clay. Owing 
to the large extant of the outcrop no deep cuttings have 
yet been required, so that the succession of bed8 cannot be 
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generally followed. Some of the ore is pieolitic, ~ n d  eome ore 
contains rich nodules. There might be a way of enriching 
the ore by washing these nodules out of the clay. The follow 
ing is an analysis of Dechauri ore :- 

... Peroxide of iron ... ... 54.6 
Protoxide of Manganese ... ... 0.3 
Alumina ... ... ... 16.4 
Lime ... ... ... 2.0 
Magnesia ... ... ... 0.5 
Silica ... ... ... 17.9 
Potash ... ... ... 0.2 
Phosphoric Acid .... ... ... 0.6 
Titanic Acid ... ... ... 0.2 
Water ... ... ... 7.1 - 

Total ... 99.8 - 
Metallic iron ... 38.3 

Tbe Dechanri and Ealadungi ore is different from other ores 
of the Himalaya It belongs to a recent tertiary formation ; 
whilst other ores of the Dehm Dun Distriat, Eotkai, Mundi, 
and Kangra belong to older formations of more or less metn- 
morphoeed slatsa or schists. Further it is a regular brown iron 
ore, whilst the ores in other localitiee are non-hydrona hrema- 
titsa or magnetic ores. 

Ores of the latter kind abound also in Kumaon, and they 
have been brought into requisition for the Dechauri Works. 
These ores are found a t  a place called Khairna, and a t  Kamgarh, 
which latter place I visited. RRmgarh is, by a direct road, 23 . 
milea from Dechauri. I went first to Nynee TnI, a distance of 
15 miles from Ueohanri. The Naban sandstone strata are met 
along the road to a considerable height up to the ninth mile. I 
found in them impressions of fossil wood, and occasionally 
small nesb of coal. Nynee Tal is surrounded by large mnssee 
of limestone. Frotn Nynee Tal I roceeded along the Almomh 
road. After 11 miles is the DBk PI ungalow of hmgarh .  On 
the road the limeetone is succeeded by slates mixed with 

uartzitee and clays, and afterwards more or less metamor h d  
a 9 ates occur. Beyond Bamgarh Dlk Bungalow the roac! leads 
into the Ramgarh gorge, and up the right side of i t  to the 
village of Lushgiani. The elates are a t  many p l a w  changd 
into complete micaceoua schista. There ie a mine called Pakha 
mine nenr Lushgiani, with many surface excavations, and one 
ohaft 100 deep which was inacceesible. Very pure ore was 
sbtained from here. Higher up on the top of the hill is the 
Qualakuri mine, 6 miles from the Ramgarh Bungalow, and 32 
miles from Decbanri by the Nynee Tal road. I t  is an open 
outcrop worked like a quarry 100 feet long. The ore ie about 





instead of having been brought there by smeltere. I t  is almost 
iaoredihle what number of blsat furnncea have been erected 
for the smelting of these ores. A t  Kaladungi, where the Ny- 
nee Tal road from Moradabad begins to ascend, no leas than four 
blast furnnces have been erected. I n  these it waa intendedto 
rmelt the Kaladmgi orea with ohnrooal obtained from the 
forests a t  the base of the hills. Only two of these furnaoea 
have ever been worked, and all are a t  a standstill now. A t  
Dnchauri, Mr. Campbell, Buperintendent, Rurki, showed me the 
old blast furnace with which he began making pig iron in 1857. 
His filmace waa afterwards re laoed by the larger one which 
has been a t  work up to lately. k i d e a  this large works w e n  
begun a t  Dochauri by a company, oonsisting of two blast 
furnaces, a buildin for converting the pig iron and a building 
for rolling mills. f he whole aame to a standstill for want of 
hnds. On tlie road to Nynee Tal from Kaladungi, within only 
about five miles from the hill station near the Kurpa Tal (lake), 
are two blast fnrnnces with all their requirements now aban- 
doned. Situated between Kaladungi m d  Ramgarh these had 
had the choice between the ores of both places, and for fuel 
they depended on the forests of the higher mountain regions. 
Lastly, in the valley a t  Ramgarh, there is the complete outer 
masonry of a blast furnace with the malls of houses now all 
overgrown with thickets. Thus there are no lese than eleven 
blast furnaces to be countad in various stages of completion or 
of ruin, and of all these only one has been working of late, and 
even this one is a t  the moment standing still. With so many 
works failing from their commencement the conversion of the 
pig iron into wrought iron has been little attended to, and not 
a t  all practised of late. 

I was very much pleased with a small hammer work a t  
Ramgarh. Mr. Franken, the Engineer in charge of Dechauri, 
told me that in this tlie raw blooms made by the native pro- 
cess have been worked up into fit shape for commerce. It. 
was the very thing which I propoeed for Kangra in my report 
of 1874, (printed in the Punlab Goaenrmcnt GmeUe). An 
overshot waterwheel worked a blowing machine, consisting of 
twosqnare wooden boxes with pistons, valves, kc. The blast was 
led to two hearths on whioh tbe blooms were heated with char- 
mal. Then there was a second waterwheel on a large horizon- 
tal beam. This beam had two rings and thumbs, wbich lifted 
two hammere of about six feet length each. This must have 
worked very well. There was also a Cupola furnace of 12 feet 
height I would have thought that this was need for smelting 
the ore by the native proms into blooms, but I was told that 
i t  only served for some experiments as to the quantity of iron 
yielded by the orea. 

The blast furnace at Dechauri is 39 feet high, and haa a dia- 
meter of5 feet 3 inches at the stop, 10 feet at the wideet part, and 
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8 feet 6 inches at  the hearth. I t  is built of local sandstone, and 
lined below with small bricke made of a eandy fire proof olay, 
which ir found embedded above the iron ore. The furnace ie in 
every respect well fitted out. A canal b r inp  water on an over- 
shot wheel which drivea a pair of horizontal cast iron blowing 
cylinders, and a mnple of water pumps. Theee pumps supply 
the lift which works from a reservoir on the top of the lift tower. 
The pumpe aleo supply water for the cast iron watertugere, &c. 
The blast was heated m cast t u b a  of oval eeotion, the heat 
being created by burning furnace gases only. The heat of the 
blast was very great, rising to 1,200 degrees Fahrenheit. Zino 
has repeatedly been melted by the hot air. The furnace is closed 
at the top with a cone apparatus. The outturn, Mr. Franken 
told me, waa at the rate of 50,000 maunde a year. The fuel mas 
charcoal from the surrounding forest, and tufa limestone was 
need aa flux. 

The reason why the Ilrrmgarh ores were need in addition to 
the Dechauri orea waa not only their superiority, but tile faci- 
lity with which the pro- was carried on when the two orm 
were mixed. The Dechauri ore contains almost as much 
alumina as eilica, and the addition of purely ailiceone oree 
with limestone as flax must have proved an advantage. Only 
the Dechauri iron or0 costa almost nothing, whilst the ores 
from Ramgarh coat very mnch in transport. The digging of 
the orea at Gualakuri cost lese than one anna a maund, bnt 
bringing the ores down the mountain side on men's heads, costa 
two half annaa per maund. Then from the Ramgarh depot the ore 
was onoe brongllt for eight annasa maund to Dechauri, but con- 
t r d r s  not being available, the officer in charge had aotually 
to cattle, and take the transport of the ore into his 
own hands. The traneport in the mountains is very difficult. 
Outside the mountains it become0 at  once cheaper, thus the 
pig iron coeb only five annaa a maund to bring from Dechanri to 
the railway station of Moradabad, about fifty miles off. The 
production and transport of charcoal was not excemively dear, 
the only complaint being the exhaoation of a great portion of 
forest, and the defioient reproduction owing to deliberate 
grazing. 

The following is an analysis of two kinds of slag from 
Dechauri :- 

Slag. Browa cinder. Dark & glmsy frrcturs. 
Silica ... ... 98.0 40.6 
Alumina ... ... 10-6 17.0 
Lime ... ...' 20-6 23.6 
Magnesia ... 1.6 1.9 
Protoxide of iron ... 8'4 1.8 
Protoxide of Manganere ... 9.0 12.1 - - 

Total .. 88.1 97.0 
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I n  the first cnse the large percentage of irou in the sla 
shows that the furnace was not working normally. The secon f 
slag from normal working shows by its roportion of alumina 1 that a large admixture of Ramgarh ore ad taken place. More 
than one-half must have been Ramgarh ore. Moet of the pro- 
duct is grey iron numbered from 1 to 3, but I wan also given 
some samples of white and of mottled pigs which formed part 
of 20,000 maunds altogether in store. 

The following in an analy sin of grey Dechauri pig iron No. 2 :- 
Iron ... ... ... ... 92.2 91.9 
Carbon ... m ... 4 0  3.9 
Silica ... ... ... 1.7 1.6 
Snlphnr ... ... ... nil. nil. 
Phorphorur a. SO* ... 0.7 0.9 
Manganem ... Sea ... 1.2 1.3 - - 

Total 09.8 99-6 
As already mentioned the work a t  Dechauri ie at present 

standing still. Mr. Ness, Government Mining Engineer, 
Wurora Colliery, was at Dechauri to report to Governmeut 
on the fnture prospecte of the works. His report, which will 
no doubt be obtainable a b r  some time from the Government, 
North-West Provinces, will contain detailed information about 
the economy of the works. 

From hie report i t  will be seen why it ie so difficult to ren- 
der in these parte the iron manufacture on a larger s a l e  re- 
munerative. Besides the costly transport of ores, charcoal, and 
pig iron there appears to be a difficulty regarding the skilled 
workman. I found two European work~nen at  Dechauri who 
were about to leave, and there is no chance of the furnace work 
being continued by native workmen only. 

I had the pleasure of witnessing some experimenta whioh 
Mr. Neae made in reducing iron ore to metallic sponge. Not 
only the pure Ramgarh ores, but also the Dechauri ore, gaPe 
perfect metallic sponge on being heated in a crucible w ~ t h  
charcoal powder. 

It is desirable to manage the manufacture of iron in this 
country in such a way as to suit the capabilities of the local 
workmen. The work a t  the large blast furnaces seems beyond 
them, and Mr. New is endeavouring to introduce a simpler mode 
of working. I t  does not appear to me that he looks to the 
direct manufacture of wrought iron for this end, but i t  seeme 
he would rather melt sponge down in oharcoal furnaces with 
blast, and produce pig iron. By making the sponge first he 
would do away with the whole of the reduction process which 
is now occupying half the pace of the blast furnaces. 

This way he will not only save much in the size of the blast 
furnacee, but by applying perfectly metallic eponge he will 
do away with the whole eeries of difficulties which ark  at 
blast furnacee out of irregular reduction of the ore. 



T B E  IRON WORKS 01 DECRAUEI, I N  KUMAON. 21 7 

The native direat process of smelting is only applicable to 
purer ores, and even with them is always accompanied by a 
great waste of iron. Even where this waste can be afforded 
the prows requires also so much fuel and labour that i t  com- 
petee rarely with imported English iron. With the reatest 
ingenuity i t  mill not be possible to improve substantia 7 ly. the 
native proam by mere changing of the manipulation and size 
or form of the apparatus, 

The use of sponge in the direct process is known elsewhere, 
and wherever the native p r o m  should have tb be practised, i t  
would be well to take a hint from Mr. Ness and to reduce 
the iron ore before bringing it into the native smelting furnace. 
The probass will be more regular, and where c i r c u m e ~ c e s  are 
favourable a saving may be effected. 

Until some other invention is made i t  is indispensable for 
any improved aystem that pig iron be manufactured. The 
blast furnaces should be reduced to such a size that their work- 
ing will be within the capabilities of native workmen, aesum- 
ing that they are guided by nn officer who has a theoretical and 
practical knowledge of iron making. 

The size of a blast furnace may be reduced almost to any 
extent on application of the following measures :-The ore will 
all be roasted, or where i t  can cheaply be done Mr. Ness's pro- 
posals may be adopted, and the iron ore used in reduced form ; 
further the limestone used as flux will all be previously burned ; 
fnrther the blast will be heated ; lastly, some allowance will be 
made for the smaller size of the furnace by greater expenditure 
of fuel. By a combination of these measure6 the size of a 
furnace may be reduced, so that there mill be no reason why 
clever native workmen should not manage it under competent - - 
supervision. 

The question remains then how the pig iron is to be made 
into wrought iron. To think of the Bessemer process is of 
course out of the question in this country. 

The great discovery made by Messrs. Thomas and Gilchrist 
in 1879 is not destined to prove of advantage for Indian iron 
making. 

On the contrary as Thomas and Qilchrist's invention makes 
it possible to Bessemer the pig iron obtained from inferior ores, 
the production of good wrought iron must in future become 
cheaper in Europe. Therefore, me must also expect that better 
wrought iron than heretofore will be sold in India a t  ordinary 
prices, and that the Indian iron will lose the claim of the 
euperior quality. 

Apart from the Bessemer and the Siemens-Martin procesa, 
which is also too elaborate, there remain only the puddling and 
the hearth-refining process, and of these we have to choose the 
latter. The hearth-refining process is not at all inferior to the 
puddling process. The chemical reactions are almost identical, 
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and it is on1 the difference in the fuel which decides for either 
of the met g ode. For charcoal the hearth-refining process is 
the one to be adopied. The amount of material worked a t  r 
time, oiz., the size of the blooms, can be reduced at will, and 
the work can be so carried on that the native workman will 
do it withont any difficulty. 

The consumption of pig iron and charcoal by this procea are 
not excessive, and aome saving of fuel can be effected by the 
application of hot blast. With a properly designed hearth the 
work can be done quite mechanicoll~ The pig lron is smelted 
between the charcoal, and as it tnckles to the bottom is acted 
upon by the blast, which oxydises through the medium of oxide 
of iron, the silicon, carbon, and phos hor. After the firat smelt 
iug down, the partial1 refined meta P , which has mlidified at the 
bottom of the hearti, is brought again to the top of the char- 
coal fire, and again smelted down. Either this seoond or a 
third smelting suffices to produce a bloom of pure wrolight iron, 
which only requires hammering out. This way of making 
wrought iron is very much to be recommended for Indian char- 
coal tvorka, and it may be that preparations for this very 
process a t  and near Dechanri are only wantin because the 
iron works did not mostly attain beyond the rat stage of pig 
iron making. 

t' 

b~t the grodndion of $at in sorshiargnr gistrid. 
BY W. COLDBTREAM, C.S., Dquty Commwaioner. 

THE district of Hoshiarpur lies between the Beas and Sutlej 
Rivers. Its surface is, roughly speaking, half plain and 
half occupied by the outlying ranges of the Lower Himalayas, 
corresponding to the Sivalik ranges east of the Sntlej. It 
may therefore be called a aubmontnne district. Lac is pro- 
dnced in all parta of it, a t  least in the plains and i n  the valleys 
between the hills. I t  is more abundant in the latter. 

It affects chiefly the Beri (Zisyphus Jujuba), and Kikar 
(Acacia arabica) ; but is also found on the following treea :- 

Pipal ... (Finrr rel*ioea.) 
Sirin ... (Acacia Sirha.) 
Barh . . . (Fieus indica) . . . Banyan. 
Pilkhan ... (Ficus oeuoaa.) 
Laeura . . . (Cordia Myxa. ) 
Anjir ... (Ficw Carica.) 
Dhak . . . (Butea jrondosa.) 
Phagiira . . . (Ficus cur i cd~s . )  
Patiijan ... 
Gular ... (Ficus Cunicr.) 

Thus it is found on six species of Ficus. 
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The lac produced by the various trees differs in quality. 
The Lac produced on the Zizyph~~s 'is deemed the best, and 
next to it comes that produced on Sirris, Kikar and Pipal. 

There are two seaeons for production-February to April, 
and Jnly or Augast. The crops are collected in June, and 
October or November. The same tree is said not to produce 
two crops in the same year. The autumn or October crop 
is considered the more valuable of the two. 

The artificial propagation of lac is understood by very few 
persons, bat seems to be oocaeionally pmtiaed. The mehod 
adopted is to tie a small branch with the inaeots on it on the 
tree which i t  is desired to affeot. The writer haa found i t  very 
easy to propagate lac on Beri treea in this manner. The 
t w i p  containing cells of the i n m t  were tied on to the trees 
in July ; shortly after the new swarm appeared and spread 
over the nearest branches of the tree. There appears, however, 
to be among the people a great dread of the tree being 
injarionsly affected by the spread of lac upon it, and this is 
probably the reneon why propagation is not carried on to a 
greater extent. I n  cutting lac off a tree a few twigs con- 
taining cells are allowed to. remain to furnish a crop for 
next pear. 

There existed a deep and wideepread prejudice among Hindus 
*inst having anythinv to do with lao. This waa particularly 
rtrong among the ~ h & r a a  (called in other districts Sarrogis.) 
Lac was considered a kind of disease or leprosy of the tree, 
and to be an unclean substance. Ita red color and its animal 
origin are sufficient to acconnt for this prejudice. It haa 
disappeared, to a great extent, within the last ten years, owing 
to the p a t  value which lao aoquired in the market. There 
have been, of recent yeare, many disputm in the Civil Courta 
re to the relative rights of landlords and ocoupanoy tenants 
to take the lac from trees growing in an eetate. The question 
was not discusrred a t  the time of the Revenue Settlement of 
the District in 1862, lao having then but a emall market  
able value. 

The crop of lac on roadside trees is sometimes sold by 
Government to a contractor, who in allowed to cut off twigs and 
branches of a certain thicknew. I n  1876 the lao on the road- 
aide treea in Unah pergunuah waa sold for more than Rs. 400. 
The crop, however, variee much in quantity from year to year, 
as does also the value of lac in the market. 



@en at the $ttdautat~s, 
OUR readers may recollect noticing some time back the 

mention in these columns of the fact that tea planting was 
being tried a t  the Andamans. During the recent Poojah 
holidays we took the opportunity of a sea trip to Port Blair 
to pay a visit to "Aberdeen,"-the island of the Andaman 
group, upon which tea-growing has been commenced; and 
where also other growths nre being experimented with. The 
land is slightly undulating, and risee only some 200 feet from 
the sen level. The soil is good loamy clay with sandstone, 
m d  the subsoil is of a character to afford excellent drainage. 
The general lay of the land, also, is favorable to natural surface 
drainage. The bnshes, which are il~oatly Assam (rather mixed) 
hybrids, are planted. about 5 ft. x 4 ft. 6 in. ; and at preeent 
are nigh four years old. They are of good height, and now 
require to spread. The general appearance is of the healthiest 
character ; the wood is clean, and the leaves are as fresh and 
glossy as could be desired, while there is now a flu& on which 
would make many a MI1 lanter's mouth water ; and there E is an entire absence of blig t of any kind. 

The land is kept thoroughly well hoed, the earth is packed 
well up ronnd the roots of the bushes, and the whole plot of 
laud, where the tea is growing, is as clean as the beds on a 
well-cultivated flower garden ; and yet from what we gatliered, 
the labour force np to date has been small ; but then it lras 
been well directed and controlled. Unfortunately, the flush, 
which we have referred to as. being now on the bushes, will 
be lost, because the factory is not yet complete. It seems 
etrange that the P. W. Department should have allowed such 
a thing to happen, for, as we nnderstood on the spot, i t  was 
not for want of due representation of the necessity for the 
earlier erection >of the factory that the delay has occurred. 
However, a few months will sse a very serviceable building 
completed, and i t  woi~ld be well if the nutlrorities were a t  
once to arrange for a competent tea maker to take charge, 
and give the experiment a fair chance ; for it is no use grow- 
ing p o d  leaf if it is to be spoilt in the manuhcture; and, 
although the extent of land a t  premnt under cultivation is 
small, an assietant would find ample occupation in clearing, 
oultivating, and extending, in addition to his supervision of 
the factory. The officer in charge at preeent is Lieutenant- 
Colonel Berkeley, who, himself possessing a tea plantation in the 
Nilgiris, is, besides, a good botanist and an experienced planter ; 
biit his duties at Port Blair, as Chief Commissariat Officer, 
are so multifarious and onerous, that, although he takes the 
warmest personal interest in this experimental tea garden, 
which does him so much credit, and althongh he hae been 
thoroughly aucceeaful in its development, yet he cannot neces- 
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sarily devote that regular and close supervision which is 
neceesary,-more especially so now that the bushes are arriving 
at maturit , and that constant manufacture will soon be 
required; &r after March next, when the dry weather ceases, 
the fluahee may be looked for in plenty, the climate giving 
for 8 month8 of the year that moist warmth which the tea 
plant lnxuriatee in and thrives so well under. In  fact t t ~ e  
climate may be compared to that of favorably situated Indian 
terai land, with this difference, of course, that there is always 
more or less of refreshing breeze from .the sea ; and, aa the 
placea whew cultivation has been begun in earnest have been 
well cleared of trees and jungle, there in little or no fever. 

It would, we think, be a matter for much regret if the 
Qovernment should allow an experiment thus auspiciously com- 
menced to fail of practical good for want of due continuone 
professional supervision ; and we trnst to hear soon that it has 
been resolved to provide Lieutanant-Colonel Berkeley with a com- 
petent aseiatant, able to carry out his orders, and to see to the 
minutia of the factory and the garden. There are only too 
many planters jnst now out of employment, whose eervicee 
could be mured  a t  a very moderate salary ; for living st the 
Andamans is cheap, and i t  is almost impossible to spend 
much money there,-all supplies being furnished through the 
Commissariat. Aa to isolation, in this respect a man would be 
not eo badly off as in many parts of Assam. Ttlere are several 
European Superintendent employees on the Island, besides 
of course the settlement officials; and, ae each departmental head 
appears to be provided with a boat and convict crew which 
remains a t  his command, i t  is a matter of only an hour or lese 
to communicate with the different islands of the Yettlement. 
(En passant, we may mention that anything more charming 
than a row or a sail on the clear blue sea inleta among the 
group of islands can hardly be imagined.) 

I n  speaking of tea cnltivation a t  the Andamans the question 
not unnaturally arisea whether i t  is a desirable thing for 
~Qovernment to step in as cnltivators to the possible injury 
of private enterprise elsewhere,-it being notorious that the 
slip ly of Indian tea is already greatly in excess of tlie demand. 
wee ,  on this point we can only say that, if we thought there 
was any intention of carrying the matter beyond the phase 
of a sufficiently large experiment with a view to demonstrate 
the practicability of successfully cultivating tea on the island, 
we should be the first to condemn i t ;  but, ae we take it, if 
ever cultivation on any large scale be attempted, the whole 
affair will be made over to private hands. At present there 
seems to be considerable objection on the part of Government 
to ~ermitting the advent of free settlers, or non-official capi- 
talista from outside. One reason for this is, perhaps, that 
as all the labour on the Settlement has to be performed by 
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conviota, and as the number of these (though amounting to 
some 19,000) is not aufficient for present requirements, i t  would 
be impracticable to afford colonisb the necessary aseistance of 
labour or proteotion of life. And if, again, ooolies were brought 
from India, in any quantity, the civil administration would 
have to be strengthened. No doubt i t  will follow, M a larger 
number of ticket-of-leave men are aacumulatad on the islands, 
that many of the p m n t  disabilities surrounding free immi- 

ration will be removed ; and we full believe that a few years 
fence the ~ p u l a t i o u  will be large i y increased from w i t h .  
Conviots, w o have eerved ten years with good conduct, are 
allowed to marry, and nnrnbere now are scattered about the 
Settlement as free labourers on their own account; and i t  ' 

appear6 that they are aa a rule thoroughly well behaved, and 
w, well off that few wish to return to their native land eveu 
had they the chance. 

The Government, besides experimentin with tea, has tried 
coffee, but the climate seems unfavora f le to the plant, aa just 
a t  the time of year when rain is moat wanted for coffee, there 
is least rain at tho Andamans. Sugaroane, however, bide fair - 
to be a great succlees, and cocoanut anting has proved 
highly profitable. In  fact, almoat any J! mg will p w  well 
there, and the grass ie so luxuriant that hay to almost any 
extent might be manufactured. A11 these things of course would 
pay better if there were a sufficient local demand to abmrb 
the yield of various kiude which the ialands are oapable of 
&ording ; and that is why we venture to expreaa the opinion 
that Goverument would do wisely, as won aa i t  feels it can 
eafely do eo, to encourage settlement from outside. There am 
many men in India on pensions which permit them only close 
economy here, who mould be able to live at  the Andamarm 
far more comfortably, could they take a small quantity of 
imported labour with them. Thus, cultivation would incrense, 
fame would spring up, additional land would gradually be 
cleared, and a free population would in time accrue, affording 
protection mther than the revem to the settlement.-Indian 
Tea Gazette. 



gcgor t  ott the &rcds  of a a u r i t i u s .  
By R. THOYPBON, Deputy ~omervator Of Forests. 

PART 1.-GENERAL. 
THE Island of Mauritius lies in the Indian Ocean between 

the parallels of South Latitude 19" 58' and 
Q e o ~ p h i m l  p i -  SO0 31' ; and East Longitude 57" 17' and 

tion and M. 87" 46'; and occupiee an area of eome 
705 square miles. I n  shape it is an irregular oval, wit11 the 
brond end resting towards the sontl~. Its greateat length from 
Co MaUeureux to Pointe d' E s q ,  north and south, is 39 P mi es ; and its widest part acrose, fro111 east to west, 34 
milea. 

D i .  2. For administrative and general pur- 
poses it is divided into nine districts ae 
follows :- 

Area in rqnare m i l ~ .  
1 .  Port Louis ... ... ... 10.0 
2. Pamplemousscs ... ... ... 87.0 
3. Rimdrs du Hempart. .. ... ... 58.0 
4. F l q  ... ... ... ... 113.0 ... 5 .  Grand Port ... ... 112.0 
6. Saoanne ... ... ... 92.0 
7. Plaines Wilheme ... ... ... 70.0 ... 8. Moka ... ... .. 68.0 
9. BIack River ... ... ... 95.0 - 

Total ... 705.0 
These districts are situated as follows :- 
Rioitre du Rempart and Pampbmowuee, extending from 

coast to coast in the north ; Port Loniu on the west coaet, 
soutli of Pamplemow~es ; Flacq on the east coast, south of 
Rivi&a du Rempart ; Moka and Plaines WilAem, the former 
lying wholly, and the latter almost wholly in the interior ; 
Btaek River on the west coast, west of Plaines Willrrms; 
Qrond Port on the east and eonth-east coasts ; and Savanne 
on the eouth coast. 

3. The total population of the Island in 1879 was 357,000 
inhabitants, of which number the Indian 

sh-I pop&- population wae 243,000, or very nearly two- tion, &. thirds of the total. The average density 
per square mile of surface ie therefore over 507 sonls. The 
revenue of the Colony in the year 1878 was Re. 78,95,536, 
and the expenditure Rs. 73,45,786, showing a surplus of 
revenue over expenditure of Ra 5,49,750, 

The export in the same year of sugar, the chief article of 
colonial indnatry, was to the extent of 130,752 tons, and which 
waa valued at Rs 8,36,17,848. 
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In  the same year there were 132,000 acres of land under 
sugarcane cultivation, which amounted to just something 
more than onefourth of the total area of the Island, which has 
been estimated at 451,200 acree. Taking it by dietricta, the fol- 
lowing table shows the percentages under cane in each :- 

Area of Distriot Area in acres Percentage 
in acree. under Canes. under Canes. 

1. Port Louis . . . 6,400 acres ... 
2. Pamplemousses ... 55,680 ,, 8,66b 15.0 
3. RiviBre du Rempart 37,130 ,, 12,250 32.4 
4. Flacq ... 72,320 ,, 28,435 40.4 
5. Grand Port ... 71,680 ,, 24,333 33.3 
6. Savanne ... 58,880 ,, 18,845 33-2 
7. Plaines Wilhems ... 44,800 ,, 13,850 29.7 
8. Moka ... 43,520 ,, 11,175 25-5 
9. Black River ... 60,800 ,, 4,950 8'0 - 

Total ... 451,200 121,988 mean 97 P. oent. 
In  addition to sugar other principal exporta from the Island 

are vanilla, aloe (Fourcroya giganlea), fibre, molasses and 
rum. 

4. The following general description by Dr. Meldmm, 
Director of the Royal Alfred Observatory, 

Topopphi* ia extracted and reproduced here by kind 
tura. 

permission, from a aper read by him before 
the British Meteorological Society in f nne 1868. I t  ia an accu- 
rate and complete general description of the Island :- 
" The principal feature in the conformation of the Leland 

is, that i t  consists of a central table land, which is separated 
froin the plains on and near the coast, in some places by lofty 
mountain chains, in others by steep precipices, and in others 
by more gradual, but still rapid, descents. This table land 
comprises the whole of Moka and nearly the whole of Plainee 
Wilhems, together with the more inland parts of Flacq, Grand 
Port, Savanne and Black River. Its central ridge, wltich w 
the p'ncipal watershed of the Island, extends in an east by 
north direction, from the Savanne mountains in the south to 
the northern limits of Moka, over a distance of about twenty 
milee, and, like the table land itself, is most elevated in its 
southern half." (The table land in the extreme south hae 
an elevation of 9,300 feet). 

" From this ridge the ground slopes on either side forming 
here and there, a t  heights of 700 to 1,40n feet above the sea 
level, extensive and almost level plains, which, in some places, 
are abruptly separated from the littoral plains, several hundreds 
of feet below them, by almost per endicular cliffs. The more 
gradual ascent in these intervals ! etween tlie mountains com- 
mences a t  short distances from the sea, and continues up to 
heightn of 1,200 to 1,800 feet, from which there is a eimilar 



descent to the apposCte coast. f i e  &hay  Hbm Pbrt h u i s  
(the oapital of thb Ialabd) on the *&, ta M&bbtlr#; OU the 
e a t  maat, crossed t h  table land In a sbuthabt and bcWh-wl11 
dimtion ; and tee height of the etdtiotte d8termmed by lerel- 
ling, show the ascent aud dement in bhaf part of tbe Ialsnd. 
Thus, at four milea from Pott Loilis, the eleeation ia 302 febt, at 
eight miles 998 h t ,  ab elmen miha 1,811 feet, and at dhteen 
miles, or ribont half way, 1,822 feet ; tbw llne then deb6ehdd 
to 1,000 feat at t M v e  m t b ,  559 f& bt eev- mileu, and 258 
feet a t  five mile  from Mahebonrg. &n-, however, h e  
tabit? lad id sepbfated ftom th littoral plains; of the a&, by 
mountains of which there are three groups, rrit :- 

re (1). The Port h u i a  gVou in the1 no&-we&, h cebtral 
line of whkh mne &bout twe ! vu mitea ia an eaba b y  ndrtb 
directjob, at f o e  to eight rhiie from 6be ah." (Tdvtalxtib the 
nor& aad weat it throw ont ~ n e r w l  s$nM, With vrllefe open- 
ing tOwbrd8 the m,-betweeen two ed& b nd,  in tbe bblVth 
of tba range, liea Port Lonit the npiW.) The heiktrt of the 
range variea from 1,W to 2,600 fmt." 
" (%). The BInck River Ynd baratme grotrp, cuhsidting bf d 

eeriee of mountains and 6Ibttcrted Adgea libm 1,080 tb %,700 
feet above the sea level." f ! C h ~  ex%end W m  Moudt W p a t t  
hi the north-drreei to Momk Swambe ia the sodh--9, a die 
M c e  of over 14 film. Them momhfdu form the --ward 
ttcu bf the elwsted tabh had8 in tba Wth-west corner of 
th%tmi. viewed horn QM wrth, f i ~  praent the appear- 
dehm of high, well-wooded rid eo, doping aW'hJt hrn weat to 
e* and h o l d  bilt ; b.6 m ssso &om tbe mouth, 
they pmmt a bold and &king m r p ,  thrbwihgr oat aev-1 
i ~ g u l s r  spurn, and valhyd o p d  down to the me, Eve y- 
where the $lope of this range bn icl &la L &aep with hrgd 
m&ee of er@ I'6ck.y 

3 
" (3). The Grand Port and Flacq map, in the aou t t i 46  

and emit, riaing to the height 61' I,*to 8,100 i b b ,  aYid con- 
sisting of &Pee main ohains rdcmin nearly parallel to one 
ahother in r weaterb direoth, t f e  pfinooipd c h i n  being 
h u t  fourteen n l i b  bng." 
" Most of the main obains send off branches, which for s' 

sucaedotl of VaLley~ hod g o r p  opening tanarda the ma. %)he 
upper portions of the moantiah# ind elevsted ridges art$ 
geaedly  composed of bare rock, prebentiag hew and thew the 
appearance of bfty cmee, p d n ,  turrets and betrated ntmpatta." 
@eveml cmitere, etill in good preservation, of extinot v6lcadm, 
are to Be bet with on the Ielahd, anoh u the Prslr uux Csrfr, 
the &and Prau n f ~ k ,  and & a d  Trou 8 t d  ; h i d e s  various 
&ere.) 
" Betwm the baaeu of the mountains aad the ma thew crw 

more 6r k dl mmd. the Mad, lo~r-lping and ndarIp leht 
PU* 

80 
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" Rivikre dn Rempart and P a m p l e m o ~ ,  north of the Port 
Louis mountains and portions of Flacq, are comparative1 one 
extensive plain, the greateet elevation attained by the rai 1 waj, 
which passes through them, being only 339 feet at a distance 
of six miles from the sea. 

" The Island is drained by a great many rivers and streams, 
the largest of which take their rise on the table land, receivin 
in their mu- nnmerous tributaries fmm the motmtains, a n t  
as they flow onward through deep-wooded ravines, forming in 
some lacee, ictureeque waterfalk They all vary in volume 
accod)ing to season, and ocouionally some of them become 

qui%in the intarior and near the coast there are lakes, 
marshes and swamps. The principal of them are the Grand-Bah 
in Savanne, at an elevation of 2,000 feet, and covering a super- 
ficies of from thirt to fort acres ; the Mare auz 7aows on 
the confines of P f aines Wi f hems and Black River, about 1,960 
feet above eea level, and having an area of about 200 acres ; 
the Mare aux Lubincs and others on the lowlands of Flacq ; a 
number of marshes in tlie lower parta of Grand Port ; and 
several ponds, swamps and marehea near the eea in Black River, 
and in the neighbonrhood of Port Lonia." 

5. The principal rivers, and which rise from the table land, are 
Prinoipd river& the Gmnd River South E a t ,  having a course 

of 18 milee, G d  Rioet Nor&-fit, a course 
of 14 milee, RiaiBre du h p a r t ,  the Tama- 

rind Rim,  Black River, Ridre du Posh, beeidea numerous 
smaller streams. The two grand rivers, above mentioned, 
drain, through their affluente, the whole of the central parta of 
the table land ; theee affluents rise in the Median ridge between 
Butte Chaum and the Rip&8 Estate in the north, and 
within which traot is comprised the most important catchment 
area in the whole Island. 

6. There are upwards of 350 milea of main public, and about 
8 miles of dietriot roads, kept 11 in a high 

bb and nil- state of efficiency. The roads are laid down 
n a p  aii 

with macadam, which is maintained in good 
repair. 

I n  addition there are endless private roads, maintained by 
roprietors of sugar estates, all over the Island. There are 

L d e s  864 miles of made railways in excellent working order, 
&., (I), North line, 31 miles, which leapee Port Louis and 
traverses the districts of Port Lonis, Rivikre du Rempart, Pam- 
plemoumea and Flacq, ending at  Grand River south east ; ( !), 
didland line, 35) milee, which, starting from Port LomsJ 
ascends the plateaux, and travereee the whole length of the dis- 
tricte of Plain- Wilhems and Grand Port, ending at  Mahebourg 
on the east coast ; (S), Savanne Branoh, 11 milee. This branch 
leaves the Midland line at Rose Belle, in the Grand Port Die- 
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ttict, and proceeds in a southerly direction to Souillac on tho 
sonth coast ; and (4), Moka Branch, 94 milee $&bd, leaves 
Midland lime at  Rose Hill, in the Plainea Wilhems Diatriot, 
and traverses the whole length of Moka I t  will ultimately be 
carried on to !lk& I h ,  a fnrther distance of 4 miles. It will 
thns appear that no leas than eight out of the nine districts 
into which the Island haa been divided, are provided with rail- 
ways travereing their entire lengths, and which are camed 
along well ohosen linee. As regards roads and railways, the 
Ieland is covered with them se with a net-work. 

7. For pnrpoees of this report, i t  is not necessary to enter 

-. into any minute dewription of the geology 
of Mauritius ; what will edBoe being a brief 

and rapid general sketch of i t  
Tbe bland is eeeentially voloanic, though what appear to 

be metamorphio rocks, occur as an older formation, in at  least 
two plsces whioh are known to the writer. 'The first of these 
sedimentary beds occurs in the form of a small conioal hill, pro- 
jecting, aa i t  were, out of and rising above the igneous m w ,  
known ae the R i d e  Noire monntain, and is to be found a t  a 
spot which is half way up the side of this range, where the road 
frpm Caae N q a &  crosses i t  on the way to Chamarel Eetate. 
From the plain below these beda oan be reoognized by the forest 
vegetation on them, which differs, not only in aotual growth, 
but JM) in the epeciea of which it is compoeed and therefore 
has a distinct aspect diitinguiahing it h m  d e  surrounding 
ve tation. 

%e -nd instance of the omutrenoe of altered mdimentary 
beds is near the Midlondu eatate, in the oentre of the Island ; 
the place is known as M a r t - k S e U s .  The beds are crystalline 
chloritic echiste, and have under one coneiderable uplifting and 
contortion. They di away to g e  wuth and appear b bare E a etrike weat b nort -easterly. 

On the s o d  scarp there are found conriderable quantities 
of coral and beach sand, above the line, separating the doleritio 
l a w  whioh epread out below. 

8. Doleritio lavaa form the chief maee of the Ialand however, 
and preeent considerable horizontali 

HP.1 manner in which they have been lai out im- rooL. , On the mediately around, and sometimes considerably 
beyond, the volcanio fooi whioh gave them birth. 

I n  coneeqnence of tbie tendency to horizontality, terraced and 
undulating plaim have been produced, and which rise one 
above the other to the higheat levels of the Island, one of these 
laine being a t  an elevation of 3,300 feet above sea level, The 

L r  beds of these lava8 are of great thioknw, and are, ap- 
arently, e ually horizontal with the upper beds, which are 

Lwever of \ eaa thicknem. Considerable icnrp  occur, due to 
denudation, at a ehort d i e h c e  from the eea all round the Island, 
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a d  Over wbiph the rivere, r b i q  in the interiw, preaipitab 
therpaslvee, farming beautifd wabrfalls and grand cseoadtw- 
notobly those o f  CJhamarel and the Tornorind rivet. The mom- 
trjn psato apd precipices, nhicb am e yd to view, likewte 
exhibit is a marked manner a horimnta arrangement of the 
diffe~ent lev8 overbws ; theee bede being defind by tbin bandr 
of a h  and eporis intentratified with them. The mountains in 
the Black Piver districh however, exhibit only the lower mem- 
b m  of t h m  irruptive rpoka, &., tbe W e s  which form the 
axes of the raoge, the upper .ad more periebable &hdee 
heviag all disappeared under the aptjoa of eub-aGal denudation. 
I t  is not at  all improbable that diorita, ae being the lower rock, 
corn oms the m m  of all the mountain ebaina of the Island. I t  I' won d also appear that the volcanio actiou hw long einae oeawl 
i s  tboee quarters, though wnaiderable activity, during more 
r e c e ~ t  times, has gom on in the middle of ths Islend ; proofi of 
whiob are pot waqtin~, sinm aeveral extinct volcanose have 
their c r a m  still in good pr-rvatian. 'RAW later and sno- 
w i v e  overflowe have weed the metre of the Idand .to itg 
pment form, and given to it its preoent elevation. Ths maasec 
of lava, which hsve laid down the tenacee and formed the u p  
land rollin plains, mere evidently qjected thsongh a ohain of f vents whi owup what iie now the medial ridge af the Ieland, 
commenoing in d e  aouth-tut, and extending ac-, in a 
north-eaeturly direction, for a dietaoce of SO milea ta the 
CaZCsbw plowtaine. Thqe recent overflowe would appear to 
have occurred in times when parta of the Island were mvered 
with wme sort of vwtatian, for we find in eome af the a l~g8  
rrnd ecoris pioked ap, the charm3 romaine of vegetable thnee 
in a su$cie~tly good state of presecvotian to leave PO dpabt 
of their identity. The erietance of cavern aqd u~dergronnd 
chrranele, ipta whioh small rivere frequently diaappesr and are 
not seen again, may abo be pointed out. 

9. Ae eeaotaw m i n e d ,  aeoociated with ths Mauritian do- 
l e  ites, may be noticed a very abundant g&* 
fefrpar, (probably ordloJoul w abundant 

that tbe m k e  in which i t  awace are prophyritio. Pyoiwm olso ocours in eome of the eeh beds, orystallized in acic& 
masea. Calcirc hae been found accurring, though mrelyt as 
veins in the dioretio masees of the Black River mountarns. 
dlagnetite ie a canstitaent of moot af the later dderitee, and is 
abundant in the racks near and around extinot oratere, ite pre 
eence there being detected by the hehavionr of the magaetia 
needle. 

Interatratified with the lavae wour basde of red and brown 
aalonred hole, and whioh ie present thraughout the whole aeries. 
I n  varioue parte, eo cially above Port Louie and Petite P" Riribe them bands o bole are of wnaiderable thicknw. Scwk 
and hpiUi, sometimee oambined with bale, cover, aa with a 
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omat, trratr of oaneiderable extent in the higher levels of the 
Ielapd. 

The form, known ar hhe dnmner  atruotqm, oaaura in theee 
dolerib in Borne of the mountain rsngee. 4 field of aonsider- 
able extent of this atrootnre nury be eeen on a part of the 
batnbon m g e  overlooking ( 4  Trow llots." Exfoliating con- 
emtiwary forms are abundant wberever the rock mame are 
nndergoiug deeompoeitiou, notably in the lower parts of the 
Island, and d m  along eome parts of the eomt. Frequently 
hMi in ombination with bolc m n r a  aa a earface mil, anch ae 
may be seen in pa* of Petite Rividre and da Remprrt ; such 
mile are dry and unfit for cultivation, exca t under irrigation : 
nnd fmqnently the hard spheroidal m u  o f oonoentrio nodalee 
are very abundant, snqh as one would espedi to meet with ia 
the trap fielda of Weatera and Central India. 

10. Dioritg whieh aompoeee h e  ohiof mane of the Black 
Dioritr. River mountains, ha8 imparted a peculiar 

physiognomy to that district. Since the rock . 
i a  blaok (owing to a dark oolcued borneblende) the exposed 
amrhea everywhere present a peenliar m b r e  bne ; even the 
boulder8 strewn in the lede of the torrents, which oome out of 
t b w  moontaiue, are. blaok ; r e  likewise are the gravela and 
other detritus oaoumg in the valleye. 

11. In the decompoeition of the d o l e ~ i h  there baa rasdted 
Boil% 

m extremely fertile soil. Thie eoil is either 
red or brown in oolor, and ia only in wme 

pPtte oP the Idand of any considerable depth. However, ae 
a ~e le ,  i t  is extremely ehallew, and where only recently re- 
elaimed from forests, aamee a layer of haw of from two 
to six iaohee in depth. The preaenoe of thie humw makes 
the roil extwn)elg fertile, and it ie t h e  especially auited for 
the dtivation of the sugemana In the dder r e d a i d  . 
mile no trace of this iumw now remains. Ibis weAA knowq 
that direot expaanre to the sun'e my. and to the dry heet of 
the air ia summer musee the h m w  ta deoompoee and to 
beeome dry sad powdery, and in that etata it is easily carried otf 
and ~ t t e r e d  abroad by. the winde. Henoe under a want of 
roper treatment, even a rich virgin soil, witbout it, d e s e  

rept shaded, qnicklp deterioraba, and i i  eventsrilly hat ka 
the cup planter, who, 0x1 fiuding that the soil eae no 
beger grow hie osnee, abandane it for land which may &ll be 
under forest. 

The whole of the Savanne distriet, the greater part of Grand 
Pork and Waeq, Moka and Phinee Wilhems, are covered, more 
OF lees, by t b  red elayey mil alluded ta above. The red t i y  
is derived by it from the hydrated oxide of iron formed dvnng 
the weatbring md deoompositioa of tbe dderitic rooks-the 
hhpar, whicb these rooks eontain in euoh abuPdanoe, bebg 
ementially a silicate of dumina and potash 
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In the littoral, here and there,.may be met pakhea of trne 
black soil, containing a large quantity of organic matter ; it is 
of highly h y p c o p i c  qualit , and parts but slowly with its 
moisture. During pmlongd dry weather, however, large 
cracke appear in it. n India the black mil ie considered extreme- 
ly fertile. A form of decompoeition of the doleritic rocke hse 
been observed, being the disintegration of them into very fine 
gravel of a grey or greyish blue color. Such soils, when formed, 
are mechanically pervioue to moisture, jnet in the same way 
that aand is, and like it forms a looee m w  which readily parts 
with any moisture it may have received to evaporative 
agency. 

T h w  soils have no hygroscopicity, are always dry, and are 
of little value for short-rooted crop, except under irrigation. 

They commonly owur in the lower parts of the bland. 
12. The climate of Mauritius is tolerably equable, although it 

is capable of being divided into a warm and a 
M d o r o l o ~ ~ -  cool seaaon, neither of which ie neceesarily 

8aw,m. 
dry in the sense the want of rainfall would 

imply. I t  rarely happens that no rain falle during an month. 5 The warmeat montbs are the rainieet ; but a consldera le quan- 
tity of rain likewise falls during the cooler months ; more cepe- 
cially is this the case in the h~gher park of the Island directly 
ex sed to the south-east trade wind. 

R e  warm weather is said to last fmm November to April, 
January and Febrnary being neually the warmeat months. The 
m l  seaeon lasta from May to October, June, July, and August 
bein the cooleat periods of the year. The eesaons, ae regards f rain dl, are divided into the rainy and the oomparatively dry. 
Since two-thirde of the annual rainfall are received between the 
months of Dewmber and April, these in coneequence are con- 
sidered the rainy montpe, although, as said before, there is no 
period of the year when it does not rain. 

Sitaated in the midst of a wide ocean, and lying within two 
degreea of the Tropics, Mauritius may, comparatively, be mid 
to be ever bathed in an atmos here of vapour. Its small area, 
and that fairly well oovered wit g vegetation, even at the present 
day, cannot be said to exercise any great influence in causing 
the moisture-bearing winds that blow over i t  from beconling 
drier ; except in the sense that they part with some of their 
moisture in frequent showere of rain in their paimage acrose the 
Ieland, and to effect which they are forced to rise to elevations 
of 1,800 to 2,000 feet above sea level. 

The tables of relative humidity of the atmosphere, recorded 
in the Royal Obeervatory of Mauritius, show--complete mtura- 
tion bein qua1 to 100-that tliere is no period of the year when 
the humi !! ity of the air, as thus measured, is below 80; and 
frequently i t  ie as high ae 90, when it may be said to ehow an 
atmosphere charged with moisture to repletion. 



18. The mean annual temperature in the lon-er parts of the 
Island, aa derived from the published tablee 

Tmpdm af of the Eoyal Alfred Observatory, and de- air. 
duoed from eight years' obwrvatione, 187 1- 

78, was 74-53 The mean of highest reading0 for five yeare, 
1874--78, being 82.7 ', and the loweet for the same period 
65.6", thas showing an annual mean range for tbe five years 
of 16-90. The highest and loweet temperature registered dur- 
ing any day in any month of eaoh of the five (1874-78) yearn 
wae aE follows :- 

Yew Bigheat Loweat 
1874 . ... 8R0 Mamh 19th ... 61-60 July 26th 
1875 ... ... 87O December elat... 61-2O September 3rd. 
1876 ... ... 867' January 3rd ... 57.1' September 12th. 
1877 ... ... 88.6' January 23rd ... 69.3' Jnne 25th. 
4878 ... . . 88.8' January 6th ... 64.6" July 3rd. - 

58'6' Range 29.20. 

14. By the kindness of Dr. 0. Meldrum, Director of the 
Royal A l W  Observatory, Mauritios, we have 

AIIDMI beon favoured with tablee of annual rainfall 
and number of days in which rain fell, and 

whiah tables are hereto annexed. From these tablea we 
find that the quantity of annnal rainfall, and number of rainy 
daye, have not decreased since obwrvations were first commena- 
ed, and which date ae far baok aa 1789. The following reeumC 
will make this elear :- 
During six years' observations taken at Port Louie, the mean 

annual fall of rain waa 33.85 inchea, and the mean annual 
number of days of rain wan 100. 

During a period of eighteen y e a d  aninterrupted observations, 
taken in the eame locality, that is from 1363-70 the mean 
annual rainfall is ehown aa 42-74 inches, and the number of 
rainy days aa 128.6. 

And for the eight yearn suoceeding, i s . ,  1871-78 (extracted 
from published Blue Boob) the mean annual fall of rain haa 
been 64-65 inches, and the mean number of rainy days 203-5. 
00 that far fmm any deawsee being obwrced inthe annual fall 

,of rain, or the number of rainy daye, a considerable inowgee is 
apparent, during later times, If we compare the means for the 
three per id .  

Inohah Number of niPr &I& - - 
1st period, 1789, 90, 91, and 18%l,} 83-85 

1827 and 1831 100 
2nd period, 1853 to 1870 ... 43-74 128.6 
3rd period, 1871 to 1878 ... 54-65 203.5 



For statioru, sitbated in the in terh  of 6he blind, we find hhe 
average rainfall to have be8n as followd 1- 

W o e  M. 

1. Moat Choisy ... 50 
2. Qroe Caillou* . ~1sok"~ieer ... 60 
3. St. Aubin ... Savanne ... 120 
4. St. A n d 4  ... Parnplemonsaea ... f 70 
5. Labourdonnab. RiviQre du Bempart 800 
6. Qros Boie ... Grand Port ... 550 
7. Beau S6jonr ... Plsinea Wilhenu... 950 
tf. Cluny ... Grand Port 1,000 
9. Esp6rance ... Moka ... 1,480 

It will be seen tb& there is coneiderable diversity in the 
mean annual rainfdl in each of the above mine etatione, and 
which cannot be acmnntad for b elevation alone, but whid  
rather dependu on whibb aide 6f ttb6 f And Clre stltiom lu(l plraed 
ae well as on tbe onnformation of the . l a d  in their immediate 
vicinity. These factom mud+ however, bo oondided in mhtion 
with the direation in whioh the prerailiag wnnds blow,-and 
whioh, when they fint arrive, we ladem with moistam-Both 
from the wdB-erst quartet aa the trrpdcm, and. the bthb 
west aa the monsoons ; and Jso d e t  tbe well k o m  lad, 
that oe the air ie mfed den,  lo will it part wi& the moidt~re iO 
can no longer hold in solution. We 
ation an to why smh diverritim in tbe 
over a comparatively small m&nt of 
ably situated aa Mauritiwie with regard- (m itr ~eorgrspbiaal 
position. 

Tbe following remarks mi dBaed in f b t h  e q h i a t b h  of 
the above :- 

During the cool period of the year the pepailing Made a a  
the aouthceast trades. They ere aorfipdr8dvdJ dnd 8 M  
winds, blowing fmm the bntania repiae bard% Egotitor, 
aad, meeting in their euame, witlw eompamtitrely hblandd tofitfa 
tber d them until they imphge on thie Idarid, their lower 
a t ra tax in  rnd6anb ly  warmer and therefom holding r p b r  
amount o k miatare in 6uepedeisn and w k h  ie derived h t n  
the expanee of waters over which they have blown. Ar t ivd  
at k i t i u e  theee lower moisture-bearing strata are foroed to 
rim upwards in order to aee over the elevated table londe, and P in their assent are om ed bwti, ddd hence part with that 
moieture wkoh they can no longer hold in empension owing to 
the fall of temperature due to elevation. Should they p over 
headlands, ridgee, or mountaim, before reaching &e median 
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elevations of the table land, they will have thm become consi- 
derably drier in the amen$-it being aleo ohserved that the 
atmospheric air hae a capacity for holding water in empension 
in direct accordauce with ita temperature ; that when i t  is at 
t l ~ e  temperature of 60° of Farenheit's Thermometer, this 
capacity is doubled to what i t  could hold a t  3%'; at 86' it will 
bold twice as much again ae at 60' ; and so on. Hence when a 
warm, and in an oceanic region consequently a moist air, is 
cooled down to a temperature lower than before, i t  must part 
with the moisture which i t  can no longer hold, and which is 
then deposited in the form of clouds, rain, fog, or dew. But 
should the temperature be again raised, it will again dissolve 
and take up with avidity, to the extent of saturation compatible 
with the temperature i t  is at, all the moisture within ita 
reach. 

We can, therefore, after considering the above facts, un- 
derstand why the south-east trade winds, which blow with 
considerable force, originally arriving laden with a certain 
amount of moiatnre, impinging on the high lands of Manritiue, 
becoming elevated and thereby cooled down, part at the tempe- 
rature to which they have been lowered, with the moisture which 
they can no longer retain. And the0 se they pass away to the 
leeward side, where they neoeasarily descend to lower elevatioas, 
licking up ae it were the train of clouds and mista which they 
had borne along with tl~em in their paeesge across the higher 
parts of the Island. 

The north-west monsoons, which arrive from the e natorial 
r e e n s ,  and wllich are con.equently warm winda, are l a e n  with 
moistl~re to a degree compatible with the higher temperature 
they have attained. And in pro rtion ae they are cooled 
down in their psesage acrow the I s  P" and is the amount of moie- 
tare which they part with greateat. Hence the rainfall is great- 
eet during the s e w n  when these winds prevail. 

The following, by kind permission of the author, is extracted 
from one of Dr. C. Meldrum's published works :- 
" Generally, therefore, the annual march of the rainfall of 

Mauritine presents a double progression, having two maxima iu 
February aud August, and two minima in June and September. 
From September to January (the warmest months) the rainfall 
increases with the temperature, and attains ita principal maxi- 
mum in February, and from February to June, i t  decreases 
with the temperature. Instead, however, of decreasing with 
the temperature in July (the coldest month) it increases, and 
continues increasing till August, when i t  hae a second maxi- 
mum befere attaining it8 prindpal minimum in September. 
" It would thue appear that, notwithatanding the diminished 

evaporation in winter (tcm~grature bein regarded as the prin- Pi cipal agent) the low temperature of J u  y and August cansee a 
more copious precipitation than takes place, with a higher tem- 
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peratnm and greater evaporation, in May and Jane ; or it miry 
be, ha the increase of rain ih July md A u p t  is partly due 
to m aoaeleratad rate of maporrtion ia oan woe of the 
rtrong dry tnde w i d  which the11 agihta the su raa w a r n  of 
the sutroaading ooean." 

3 
Ta orfhioh we add the following r e n ~ n t k ~  :- 
Andber probable erplanatiorr of this may, however, b8 that 

durh the winut the general temperature of the land is borne- 
what f ower tllsn t h t  of the su*annding m a n ,  and thre what 
little heab thete is in it, is then parted with b mdiatidn ; bo 
thet w m e r  curreota of a b p h e r i a  air, arriv r ng from off thd 
ocean on to tbe Islaad, ~ o a l d  be cooled down thereby, md would 
thne be f o r d  to paft witb some of heir moisture. Potests, 
i t  is now well kmwn, diminhh the lose ef heat by rcrdiation 
from the soil ; their preeence, therefore, would tend to keep the 
p n e n l  snrfacw of the lamd rt a mote equable temperattire, 
when, in enah caee, &em would be leas precipitation duting the 
aooler months of thd year, but whiah is gteater in oaneeqbence 
of so little forestn now temainiog an the Idand. T h g h  the 
mean annual rainfall hae inoreased in Mauritius, the genetal 
humidity of the eir hae diminished witb the diaappearanar! of 
the luge primed feteeta, Inebead of rn even satadtiau of 
the air with moistrlre, whiah f o r m  tend to aaeee ruld main- 
tain, it is now variable with a ran* it& extremb. 

Tbe fpllowing h Dr. Meldrurh'a srtmming up af the gme~al  
distribution of rainfall over the Island :- 

(1.) On either side of the Island the rainfall i n m m  ftbm 
th?e coast up to the higtreet station on that eide, kllid attbine r 
masimam at or near the etlmlnit of the eastelrn ddivity, the 
line of maximum fall extend in^ frerl3 hear Lnb~tlfdbfin&i&, in the 
north, away to the eouthward, passing, probably, ta tile w t  of 
Eep6ranoe md bo the wmt of Clany, atld thenae to tha nei&- 
bourhood of Qrahd Baeein and tbe 8llvahde Madntah, in the 
south, aad along this line the maaimlin rakfsll itself varies, 
and is greateek io tbe highat and moet wooded PnTte of the 
Ielhd near the aommencemeut of ihe slope tstsarde the east. 

64 (2). The rainfall on the enat e6tet ib from two to three 
timm greatet than leh the ww m&. 
a (a). Prom tBe mat aoseb weatwsrd to the hi t etations 

en th e a h  side, the iecrenrie of hbight ie ta $" e increase of 
hi the mtio of 6 tb 53, rtld from the webt m~t 

enatward to t e highat statioae 6x1 the w b r n  side nearly in 
the ratio of 5 to 1. 

' 6  (4). Tbe rainfall J EapQtaw, one of the bi eat etntisns 
on the *tern aide, is font tilam tbe rainfall at if' ros Ohilloltx 
on the W t  oomt ; and the rainfall at Cluny, the hi hat  shtiou 
en the enstern side, is a little msh a a n  twice the f a11 at BBBu- 
Valloa a d  Jh Gai4t6 on the east coaat, and five times the fall 
nt Groe Caillouxl 



" 45). If &he other wnditisna be tb mme, tl-~e aearw the 
etation ia to &he m t  c o w  the grater is tb rainfall." 

And then he goee on to say : " When the rain from the north- 
west is general, the relation betweeu the eaet and west co+te, 
with regard to the rai~~full, is reversed, wltiah Aows that the 
ewt eomt owes ite greater rainfiill to ita being on the wiudward 
mde of the Island." 

15. From IUI old and very intsrmting map of the I e b d ,  
which was published in 1835, by M a j ~ r  F. A, 
Mackenzie Fraser, and lent to us for the "*'- p ~ r  ~ e t 3  of this report by the Hononble E. 

Icery, it ie seen that a l' that time nearly two-thjrde of the total 
area of the Island was under primeval forest. There wns then 
an unbroken mass of forest extending from the sea coast in 
tile south, acrose $0 toe Wehasee mountaine in tfie wrth. 
The p a t e r  art of Savanne distriot was then unQer for~st,  P likaw~se was a so Grand Port, and the aoutherq parts of the 
Black tliver district. 
Ou tbe table lard itedf the forasbe thea bed ody dkap 

60m Moka f r ~  int M O U ~  TbCrbg and WW&IF$ 
aPd at Plaises Wi C ma a c~nsiderable gpp bad &en keep areat- 
ed, while on the lom,cotwtry, rqd bordering the qoaej, aU foreate 
bad been cleared sway ,exce tug small ploja ecatter4 about P here aud b r a ,  m d  exident y iridicating that the land tirue 
mupied waaa nat .dturqble ; f ~ r  irrataPce the w l p h  of &tie 
Plaise da Bacl~ee and 0 t h  tracta similarly olcruqstanqed. 
The map from svbicL them details are ob@,ised is well worthy 
of preeervation as showing the condition of the 3 l a n r i . k  forests 
fortv v e m  ago. 

.I .I-- 0-  

We anw turu to l rn~tbgr  map, also kiadly lent w by Dr. 
Icary, which wae eUshd rn 187%, and -ark the ronkaeb 
wbich this mqp offwiin &at gear $o what t b  &her snap did 
gs ~erlpects the fureats in the yssr L8857tiwt is, .after &e lapee 
of o geriod sf 37 yeare. T4e gwat mplaee of the aboyiginal for- 
esta &om the central ,parts ,of the Island had then dieuppeered, 
cmd jikewiqe tbey had .dpo r e W  from the coaet upwards into 
the height.+ The whole of f i a v m e  and a great par,t of Grand 
Port di3ricte had Jibwipe bqjn cleared. So that from oaau- 
p j i q  se area equal to two-thirds of that of the I s h d  in 1855, 
ttle forests ip 1872 wgre reduced to about 70,000 acres ; aPd 
at  tbe pre:esent day the area of what werg o w  abariginal for- 
ate, but now more or lese dilapidated nnd ruined, is redueed to 
abont,oue,half of tbe abp~e, i s , ,  35,QOO weq. With the.exoep 
tion of euch forwte ae the Crown bldsS pri,vate proprietors, up to 
tbe prmwt rnqrumt, are actively.engaged in ,&ill f y r h r  reduc- 
ing &oee nreqa by ,extepding the cultivation of tbe eqaroane, 
pild by learli~ the right to I l l  .tirpber an4 to barn ohsraoal ,to 
tbo artives ~f Lciia. 



16. We will now describe, after having seen some tracta 
happily as pet spared, what the aboriginal 

%=pn foreBta. forests of this Island were like in composition 
and character, and what a powerful influence 

their presence must have exercised a t  one time towards enrich- 
ing the land, maintaining the waters in the various rivers, and 
keeping up a general condition of humidity in the air within 
reasonable limits of their boundaries. 

The aboriginal forests of Mnuritios may be said to have be- 
longed to the class known ae Evergreen Tropical Forest, and 
which, in the Island at the present day, are repretented and re- 
duced to a few isolated tracb, spared becauee they were either 
inacceeaible, or Imcauee they contained no trees yielding vnlu- 
able timber. The ma'ority of the old primeval forests have 
however given way, t 1  rough the agency of man alone, to infe- 
rior forest and wrnb both as regards powth aud composition, 
but which yet have, in some parb of the Island, acquired, by 
age and growth, a rank little inferior to the aboriginal produc- 
tione they had replaced. These forests, of secondar growth, are 
mainly composed of species which have been introdocsd by man, 
and which have now, by time and the genial influences of s u i t  
able climate and soil, become subspontaneous ; and have more- 
over, wherever the aboriginal vegetation has been destroyed, 
occupied ite place with a persistency which is remarkable, and 
a vigor of growth which lias left the indigenous inhabitants, 
wherever they have maintained the struggle, qnite in the back- 
gronnd ; clear1 indicating thereby that in the race with them 
for existence t eir insular brethren have no chance a t  leaet for 
the present. 

E 
E v e r p n  Tropical Foreste are developed in countries ly in$ 

within the Tropics, possessing climates which are equable aa 
regards temperature, and in which the annual rainfall exceeds 
76 inches. In an insular climate, like that of Mauritius, such 
forests are capable of development in regions where the annual 
rainfall ie less, becanae of the general humidity of the atmoe- 

phers inJ roximity to the sea. However, in all the elevated 
parta of auritilis the annual rainfall exceeds, and far exceeds, 75 
inches, as will have been seen from the remarks already given 
in a precediug paragraph. I n  these evergreen foresta, at all 
seasons of the year, great dampness of the soil and air prevails ; 
and by the dense, almost impenetrable screen of foliage above, 
likewise a deep dark 'shade, 60 that light is dmost excluded 
from them. The gronnd underneat11 is likewise covered over 
with a vast assemblage of associated species which render 
pro eas through such forests impossible, except by clearing F pat s throngh them. By the compactness of their rowth and a 
certain special development, they bid defiance to t f e hurricanes 
which now and then visit the Island ; and, though individual 

'trees, composing the mass of vegetation, may, owing to the 
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little hold they have of the soil, be overturned by the mere 
weight of a man leaning against them, yet, owing to the stillness 
of the air, which a t  all times prevails within these foresta, and 
is so maintained by the impenetrable m w ,  that the most fragile 
t w i g  is as safe from injury from strong m d  violent winds, se i t  
woald be, were it rowing in a well constructed hot house. It 
is tllis stillness o f t  % e warm air, combined with an enriched soil 
always surcharged with moisture, which accounta for the vast 
sssemblage of species which are usually found occupying their 
recesees. 

I n  Mauritius them evergreen forest. do not attain any con- 
siderable height, whioh is probably due alone to the want of 
depth in the eoit The tallest trees rarely exceed 60 feet, and 
the average height is barely over SO ; lt is a t  this height that 
tile impenetrable canopy overhead is formed, the taller trees 
iercin this, and remaining with their crowns considerably 

!solatefin coosequenoa Sooh t r e a  invariabl y develop buttres- 
ses, and have fluted and irregular sterns in order to withstand 
the action of strong winds to which they are thus exposed. 

The foliage is likewise peculiar, compoeed of thick leathery 
leavee with a pecnliar gloss on them. The species with such 
leaves are capable of sustaining the deepest shade with impu- 
nity ; and i t  is in this property alone that hope lies that in many 
forest traota now occupied by introduced species, the latter 
will eventually have to give way before the Mauritian species, 
wl~ich however are slow growera. 

The species which attain the maximum of height, and which 
usually yield timber of marketable value are : Calophyllum ino- 
phyllum, Canarium Colophanio, E W n d r o n  orientale, h d t m a n -  
nia, Sideroqlon, Eugenia glomerata, Fadidia mauritiaaa, 8idero.r- 
ylm grandifiowm, Imbricuria mazima and ptwloria, and 
h a p y r o e  mauiitiona. Of trees which attniu a medium heiglit, 
and many of which furnish useful building material, may be 
cited : Wormio j'erruginea, Xylopia Richardii, Jchmidclis mono- 
phylkr, Pbonia culpidia (the structure of the woody tissues of 
this is remarkable), Celtis mauritiana? Sponia oricntalis (said to 
have been introduced), ZGm maurituana and dyre&, and the 
several specie6 composing the genus Tambouriesia. 
As occupying marshy grounds the following are characteris- 

tic species :- 
Calophyllum parvijlmum, Labovrdonnaisio calophy2loides, Si- 

dero~lofi  Bqisrianum, Stillingia lucida, Acalypha colorata, and 
marginata ; and smaller undergrowth, such aa Jwsiaa repem, 
and mfruticosa, Faujasis pinifolia-a remarkable:species belong- 
ing to the order Compodm ; Philippiu abietina which frequently 
attains a height of fifteen feet; of Draccena and Pandanus 
several smiee  : and Sr~ilax ancent. 

As composing the main bodAy of these tropical evergreen 
foreeta and all loving the damp, humid, rich soils pervading 



tllem, we bave tile fdbwiug species, reverd beiw wdemict :- 
Of Ano~aoece we bave Anma am-&, gmsndihr~ 
and maurilicrna !If Bkaasa, duuacteristio epeci- emah 
as ~ t l v ~ r r r n  ~ ~ i u n u n a ,  and Alpdbia ma;rdiaaa. Of 
otlwr genera we have YiUorprmlwr duma& Harongo slrrdcrgaf- 
c u r i e d ,  Ateria mea, & r n b p - e e v w l  specipe. T 4 t i a  
trjAora, a tree attaining thirty fwt in height, tLe reoeaiai~lg 
spies of Ltae genue being bowever mere ellrube. OJlm RocvG 
tMM-wLi& ie eodtunio. I i u p r o  tomdore-with ite remark- 
able woody tendrils : Erythroxylm kurifolium, E d i a  abLuri. 
fek,  ZarrtAoaqrlon hdaropkiyllmq B u m  6btw$diu, Qui.isM 
mwritdana, Olue psittoeorum, Cod*nya pimanta, Dot- 
martitianurn, C&M glubra, Kocuseu simplq Gr#- 
borbonieu. Wiinrnanaia tinetoria, P d w g h  wudiamu, lJPMQI 
riu fragilir, Emgenio--mverrl chumteristic apeaieo, dltuwqlon 
trinerva with uae or two other speck, Polywiar paniwhtcr 
BDd &-a. The order Rtdmacca is large4y devdoped by 
such genera .end ape- as Yvuansds amwta, and Lao&, 
Perneliu busifoh, A JirrluGo 116rliciCIata, Plrdmmk, Aiginmima, 
w e e ,  Plcrtlncru ternihkta and mptif.dia We lfa~e lilraniee 
Edslis mkwatC and drrlisia S M .  Abo rwb q e c h  ar 
Siddr9qlon boutaaiawnr, wbieh grows jato a oatall trse ; Dior- 
p y w  TerucrUaria, ChryropIIy1l9s aPd PPdaaide-all LBw of 
rvbich ane endemic. O h  hew, O h &  borrbonicc Several 
dumebriotiro e~ecies of tLe pwe Oaertwria, nJuaia w L W  
kta-a most elegant specie8 w Len in flower- Tubsrngl- 
tam &I/ainhna, psr&viafoIiu and Mwriticrna Colea w r i -  
tiung C W d r o c s  k s t ~ ~ l l u m ,  Ytwpi4a.lqdw awpuhk, 
H d m c r ~ d i c r ~ d ~  f leavtn \with p W  ewlled gdaPdo 
io their anile) 4 ae A. d$arw&tui r  and *dmdi#"b, 
and an undeuvibed epeoies wit11 opposite sr sub-opirosite leaves. 
A. l o n g j r '  aud Bodorcio likewias aocur iu the damp aver- 
green fbrmte. P h y h t h w  anosauah, plrillymqtdiws PBd bm- 
a&. Cbaaylon lino&&n, Malldw iRteg*$'diud S e v d  
species of the esnus Croton of &rubby virgate halit. Beaides 
tbe order Ondadace0 which ia  cqreoeuted by a% genera apd 7s 
specie% hv-1 prrlme, wLich hearsuer bave d y  dl d k p  
peared from tlw brmta, except ae itnmatuns ptq ariag (e 

1110 upper atera (palm-cabbage) b a i i  p r i d  a1&. We 
have likewise Plage2loria i n d h  occurring at all elevations ip tl~s 
damp woodo. 

Of a d  berbaoeone pla~te  aad shrubs, a d  of' tliem as am 
jrnplied by the occurrence ofIbnpd:im Gordom, Phylica rPlatrrC 
tiana, D h a  drid~w, &mala K e i i ,  Bryog~hyUurn cdydirwm 
and Newa tciporul, likewiss ocwr; a h  gaaw and epeciss of 
the following orders : Lactate, Lonmthwa, C-. B b -  
togo major and lancsolata alao OW in 4b higlrer paria of the 
ieled. Ehwtda +ria, Tridodeama--sever4 aped@. fie- 
lidropilrm indicHn, ; oewal  species of dre xwdev Conudodam 



,%&cwace, and Pipweem ; of the latter, socb as Piper 
nrbpeltatum, boFb0f lhs~  and nyleesaw ; and likewise several ber- 
baceonn speciea of the genus Xuplrotbi.. 

Of Ferns a large number ; Clyuthea canaliaulotta and eesalaa,- 
the lattsr attaining to a beight of thirty feet in the fomta of 
Grand Basein ; where also odrmrs the other arborescent Fern, 
Uieksoda obnrptu, beaides several gtase-like spdee  belonging 
to the natural order Cyprraars. 
In tbo warmer partb of the Island o m r  mch species m the 

following :-Qieb~nph Pareira, BMa several specien : alro 
penerh each 88 Abutllon, Umna, W m  ado, H i b k w ,  TIIG()PC- 
&a papulma, WalsAh indiba (which n India nsnally occurs 
in dry bandy mile) E k q s ,  two speciee, and dmmamia 

foreeta have been onlled into existence by tlte 
agency of man, who, by felling the aboriginrl 

P-de jun les, and introdnolap; many new and 
lm* &fgn 8peciea to the Island, where the latter 
having foand a olimab and eoil suiting them, have multiplied 
and overtun every hvailable spot they could fir upon, and from 
wl~ich the indigenous vegetation had been previously removed. 
These ehbspontadeoue species, in eome park of the Island, form 
tolerably densa foreats which ate affording conniderable shade 
and protection to tlu soil, and are likewiae enriching it wit11 
their debris. But theee foresta do not form that impenetrable 
green campy above, eo characterietic of the everpen  foreete. 
Tbe apecien which mainly compose them foreeta of m n d a r y  
growth am snch am Tbtmdhera Irratifdia and monopetala, Albiz- 
zia W u k  and pm, Aaacia a~abioa, mncinna, and Famcs- 
k - t b e  1att6t prevailing in the lowet parts of the Black River, 
Tuna* itadiae, Psidhrm pomifmm and Cddcyanum--t]le 
lattet fconaihp a oonaidetable proportioh in eome of the foreeta. 
I u p i a  umjlota, gumha,  firaluecmtia and ja&tur-- 
Elnctia newrrta, C i n m m u m  o ykmiaum, E3erxaaorria neb;fm, 
E d  scanclbhs, and Ravenala m a d a g d d .  The latter 
f o n ~ ~ a  almost pnm forate in the middle part of the Island, east 
of the Midlands Ectate, and which are sin~ply idemribably 
beautiful in nppeamce. 

As forming dense and impenetrab nnderpwtbs are hbrrn 
ntdammur aud LmrLana ccnna+a. In faat t h e  two widc-eprerd- 
ing shade-yielding plaute hare exercised a considerable infla- 
ence towards ameliorating evil effeote of the pmtal deforesting 
a h i d  baa been carried out with snch vigor in Mauritius, by 
quickly tbking poemion of, and ellading the soil, and tbus pre- 
venting inmlntion which is so destructive an agent in caua- 
in decomposition of the vegetable matter (humus) of the soil. 
den the land becornea .pin oorsred with trees, theme light 
loving ahrabs will then die out ; but meanwhile they are eerv. 
iag a neePh1 parpoee. 
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Of other introduced and now generally cutivabed species the 
followitlg are a few of the more prominent, namely :-Chswrina 
equieetifolia, Amma muricata and sqwmosq Canmga odorata, 
Artabdys odoratiesirna, Wrightb tincturia, Ahtonia adohria, 
Tectona grandis, Fims bengaIc&, macrophylla, and religiosn, 
Pithecolobium dnloc, DiLlenia speciosa, Castanonpermum awtrale 
(the Moreton-Bay Ches~~ut)  several species of Eucalypts, 
rip tog^ Madabdota, H~matoxylon campeachianum, h a l -  
pink Bondwxtla, + and Sappan, T d n a l i a  Arjuna and 
Calappn, Persea gratsssima, Melia Azedaracl, Flacourtia 
Ramontciri, Rknwardtiu trigyna, Moringa pteygospenna, Citrus 
Hyslrix (now na tura l id)  h+yzhrinain&ca, Parkimnia aculeatu, 
Adentrnthera paomina, Bmya Ammonilha, Bas& longifolia, 
bpondiar dulcia, PhyUonthrcs distichus, the mulberry, JatropAa 
Cureas and mullajkla, EupRorbia Eruc511i, A&n+itcs molueeona, 
Ananaasa sdiva (now uite wild), Lodoiaa SychelCatum, Pan- 9 danus ulilie, the Vanil a, several species of bamboo, and 
Panicum amriferum which forms splendid hedges in the higher 
parta of the Island. Also such trees as the Jack, die Brend 
Fruit, Mango, Litchi, Peach, Plantains and Bananas, Gcoauut 
and a p e a t  variety of other edible fruitbearera. 

Of small growths are :-Argemons mexicana, G a r d ~ u r n  
Haliccrcabum, Paoraka wylfolia, Cwtakaria -several species. 
l1uphro& purpurea, Wiibttriimia oiridjRoM (now naturalised), 
Cassia, several herbaoeoue epeciea, &c., $0. 

The eeason of vegetation, as regards the indigenone flora, ie 
continuous all the year round, there being, however, a general . 
shedding and renewal of leaves during the cooler months of the 
year. As regards introduced species, which are chiefly of deci- 
duous habit, they follow the general law of such s p i e s ,  and 
are deciduous during the moutbs of July arid August, even a t  
a period when there is a considerable uantity of rain falling, 1 and while the air and the soil are both c arged with moisture. 

In the structure of the wood, of evergreen indigenous species, 
no clearly defined annual rings of growth can be diecovered ; 
and this ie the caee with all the Mauritian species of which the 
timber is valued. Hence no relnlvks are offered as to annual 
rate of growth ; but judging from the rate of growth obeerved 
in introduced speciee, i t  must, compared with these, be slow,- 
no measurements of actual rate of growth being however 
available. 

The total revenue for the five yeon, was Re. 39,660, of 
which tlie heaviest item waa on account of 

F o r d  B m m ~ e  leasea for the riglit of ellooting on Crown 
Expenditure f o r  6 
yeul,18'16-7e. lands, namely Hs. 15,206 ; and next to that 

by sale of' timber to a contractor Rs. 10,540. 
The total expenditure was He. 1,48,503, salaries occupyiug 

the largest share of it, namely, Re. 88,266 ; the next heavy item 
ie on account of plantatione, namely, Re. 35,032 ; and variolls 



other eume for raising young planta, planting up school pre- 
mises, &a. The cost of uniform for forest rangers is pnt down 
a t  Re. 6,712, and for hutting and medical treatment of the 
force, Be. 2,638. ( Ib be continued.) 

Ztht qhanga m n g a  8dlorking #Ian. 
D ~ B  MB. EDITOB,-I am sorry to have angered Mr. Baden- 

Powell, M I eee by the last ~?OBEBTEB I have done. I qnite a,orde 
with l~im in all he eays about the advantage of working plans and 
the neceeeity of making a beginning, however imperfect 
i t  may be. My letter was written in a hurry, and probably 
I didn't write plainly, though knowing what I meant it seemed 
clear enough to me a t  the time. My remarks were not aimed 
a t  the Changa Manga Working Plan, but against ita meteoriu 
character. The original plan was printed and circulated even 
to us outsiders, but not a sign has been made since. Althongh 
several yeare ago, some of the provisions of the plan as to 
thinnings, kc., had been carried out to my knowledge, yet no 
information was given as to whether they agreed with, or how 
they differed from, the forecast. To one who had seen the work- 
ing plan and heard nothing further, would i t  not seem fair to 
conclude that everything was going like clock-work 7 And cn 
the other hand to one, who like myeelf had come to know t l~a t  
all had not gone exactly as the plan said i t  should, i t  was .fair 
to conalnde that the present forest officers were ashamed of 
the plan 7 By all means let ns have working plans drawn up 
and published abroad, bnt let miscalc~llations be equally widely 
notified, or such plans become, not only useless, but even mis- 
leading to all bnt those who have the c a ~ ~ y i o g  oot of them. 
h t  me then ask once more that some officer, who has the 
opportunity, will send you n short memo showing in what way 
the Cl~anga Manga working plan differs from the stem reality 
of facta. 

GEATI. 

det t ing  arees in dense &rests. 
SIR,-On reading ~ a b o o  8. C. chnckerbutty9s note on felling 

treea in dense forests, printed in your last nnmber, two points 
struck me ae calling for further remark. One is, that in practice 
i t  is not feasible to mark the tree for felling on the side on 
which it is eventually to fall. The mental labour involved iu 
choosing trees for felling is great enough already, and must 
not be enhanced by the extra trouble which would result if we 
had also to determine in which direation the tree is to fall. 
This can be done afterwards, and, if necessary, a blaze may be 
utilized as a mark for this purpose. Bnt when engaged in 
selecting trees for the axe, notl~ing should interfere wit11 tile 
operation ; it require8 one'e whole mind, and anything that 
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ends to distract one'e thoughts will invariably result in a bad 
selection. Moreover, to determine the direotion in which a 
tree is to fall, i t  is generally necessary to stand a t  the foot of 
the tree, whereas to select the tree for felling i t  is aertainly 
better-at least in hill forests-to stand a t  some distance from 
tlle foot of the tree in order that you map see its crown, and 
how it is situated with regard to its neighbonla. The mark 
suggested by the Bnboo should be put on, but not until the 
selection is entirely finished. 

The second point is. that in dense fir foresta in the hills, it 
is absolutely impossible, 1 believe, for men to climb up the 
larger trees-in wllicl~ case alone it matters-and out off 
branches and creepers ; it is a t  least so dangeroue that a pahari 
will not do it even under the temptation of a large reward. 
I f  the foreet has grown up in a dense mass, there are no 
brancllee low down, and the only aid to climbing would be the 
stem of the creeper, and this is practically nselese. Otherwiee 
I concur entirely in what the Bahoo says. and think his sugges- 
tion e~llinently practical and important. 

S. 

DEAR MR. EDITOR,-I sent you some time ago an account 
of the "Parish" tree of these parts. Reading an account of 
r native tamasha (given as " Tawadeintha"), in whioh mention 
is. made of a wonderful tree called '' Pndaythnbines" (those 
Burmese mlist have steel jaws), and which bears a strong family 
likeness to the dear old 'Parish,' -will you or one of your 
readers give ua a short note on the tree representad by the above 
12 letters, beginning with a P ?  Cnn i t  be possible that these 
are some of the imperfect forme from which the familiar Xmas 
Tree has been evolved by the selection of the fittest? A 
happy prosperous New Year to the I'orester and a merry Xmas 
to its Editor is the wish of 

GEATI. 

@resortration 01 aimbtr. 
SIR,-The following extract from a letter I have lately received 

from Colo~iel Pearson may be of interest to your readers. 
Yours faitt~fully, 

DEHRA DUN, 12th Deimbm 1880 FRRD. BAILEY. 
" I believe that after trying all sorts of experiments in France, 

all the lines have come back to two sorb of sleepers, &., 
creosoted beech and creoeotad pine or fir. The Northern line, 
which probably uses more thau any other, hung long on to soft 
woods and the De Boacherie process. But they have now con- 
centrated their wbole works a t  Villers Cotterets, where they 
have an immense Chantier and apparataa for creosoting beech, 
aud they use that only. Creosobd beech is considered equal 



ta oak, and costa just about the same. They haveentirely 
given up all the sulphilte of co per and zinc procesees as neeleas. 
The eame may be said of the 1 yons, tile Orleans and the Midi 
Raiwaye, which nee creosoted fir. They too long tried clleaper 
processes "fimbage ond goudronnage" and sulphates of copper 
and ziuc, but the latter rotted the pine wood, and the former did 
not pay fbr the labor and expense of preparation, and all I 
believe now use nothing but creosoted beech or pine. 

" The Emtern line uee a small quantity of oak, rrs there is a 
good deal of small oak abont these Departments which does for 
sleepers and not foimuch else. These are equal to creoeoted beech, 
" 1 think in India yon might try soorcbing and tarring ( f im- 

boga and goudmruurga) the longifolia and exmba. The soorcti- 
ing is done in an iron cylinder, which is put in the fire and 
turned round. When tile sleeper is sufficie~rtly burned, i t  is 
taken out and well smeared over wit11 tar. I believe the tar is mads 
from tlie roots of the trees. This answers fairly well in dry bal- 
last or gravel. I think veryprobably it might answer in India." 

Bob on tht d e a t r t t d i ~ a  of the Ieanea of sat  tren bg 

IT wrra noticed in October 1878 that a caterpillar wm 
destroying the leaves of SBl trees in the Eastern Duars and 
in the Goalpara dietrict, bnt the extent of thew ravages were 
not fully apparent till the following February. 

At the commencement of that month every leaf of the 681 
trees, in a large foreat of about 200 square miles in extent, 
had been devoured. I n  this tract, which is called the Purbotjuar 
and Gnma fol.esta, and which I visited in its northern aud 
most southerly extremities, and in which Slll almoet everywhere 
cotlstit.utee tlie predominant speciea, I found the Slll trees were 
perfectlg bare of leaves, and the ground strewed with their 
debris and with the crterpillars' dung. 

Other trees were also attacked, especially Carsya arborea, 
and even the tea-plauta of a garden wllioh had lately been 
opened onl in the neighbonrhood of t l ~ e  forest. 

1 regret that I cannot give a scieutifio description of the 
insect and larva, bnt I drew up the following account of it, a t  
the time, from a specimen before me, which I offer for what it 
may be worth to the readers of tlie Forwtcr. 

The body of, the caterpillar is orange colored, covered with 
hairs of the same color, and bears a black atripe between two 
prominent tufts of hair on his back. The head is large, and 
with the rump is of a brighter orange than the body, and 
bears a black triangular mark. 

The full grown caterpillar is abont 2 inchee in length. 
The web of tlle cocoon is thin, aud the latter is supported 

amongst the SBl leaves. 
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The mouth is of modernta size, and insignificant appearance, 
cream colored and downy. 

1 collectad severnl llundred chrysalids intending to send speci- 
mens for identification, but they all died-whether from a disertse, 
or ichneumons, I cannot now determine. Since May 1879 I 
have not noticed a single specimen of the insect. 

The months of March m d  April in 1879 were unnwally dry, 
and hot winds prevailed to a degree almost unprecedented in 
this part of Indin. Forest fires mere in consequence far fieroer 
than usual, and the whole of the tract I have referred to was 
burned, with the exception of a small aren. 

I n  the nortllern part of it I saw the forest on fire, the 
flames reaching to the tops of the trees, and many trees, of 
the natnre of poles, were thas killed outright. 

Whether this hot, dry, season brought on a dieeaee amongst 
the caterpillare can only be left to conjeoture, but the cater- 
pillars disappeared equally from the unburned area as from 
the rest of the forest. 

That the fire did not destroy them was soon ascertainable, 
ae I noticed that the ilew leaves put ont from the treee in Mny 
were being devoured Ly young caterpillars. I had a l ~ o  noticed 
tlle mortal~ty atnong the ohryslids before the northern part 
of the forest had been bnrned, which was on tlie 25th March 
1879. 

The cntar illam prevailed over a much larger area than the 
one 1 have 1 escribed, the more wester1 foresta in the plains of 
the Enstern Duara silffering the moat, t ut large portions of the 
Sidli Foresta to the last esca ing its ravages. e I also noticed that patc es where the foreat growth waa 
densest and finest, and probably the soil and air dnmpeat, Itad 
escaped ; whilst forests of more scattered growth, and where 
more damage had been done to the treee by jungle firm, were 
etripped of their leaves. 

Tllis may have been due to the caterpillars being unable to 
attack leaves full of strong acrid juice, which would be of lem 
effect in the less vigorous portiona of tbe forest. But in the Pur- 
botjnar and Quma Foresta not a tree escaped as far as I could see. 

This forest is sitnate on a raised plateau of red loam and 
pavel,  and contain8 a few rocks of the slime strata aa in the 
Gar0 Hills. 

Some of the villagers of the neighbourhood informed me 
that there had been a similar attack of caterpillars within their 
memory. 

I t  is worth notin also that probably in consequence of slinrt f enpply of water, t e jhoras being iinusally dry owing to the 
hot winds, that cholera was very bad that season in Cfuma, 
but stopped when the raine commenced in Mag. 
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en tht bark ofl ~roussanotia gaggrilora as a mattrial 
far gagor-making. 

Menuwandurn by D. BRANDIE, ~ncpc~tor-Gmml of Forests, on 
tlie bark of ~rodbonetia papyrrl'era aa a rnatcrial~w pnpcr- 
maKng,-dated the 29th November 1880. 

IN B mhmorandnrn on the subject of the cultivation of barn- 
boo for paper stock, dated 8th July 1875, I made the following 
remarks regarding the Paper Mulberry :- 

i n  conclusion. i t  may not be out of place to draw attention to a tree 
which is grown lar ely in Japan IUI coppice wood on a short rotation, 
similar to aier-be%, and which furn~shas a l u g e  roportion of the 
paper "tuff used in the wont . This is the Pa r ~ u P b a r r y  ( B r o ~ , m -  
~ r i .  papyrifem: ' F o n t  301% of ~ o r t h - X t  India,' page 410.) 
Thir tree appears to accommodate itself readily to different conditions of 
climate ; it thrives in Western Europe, on the South Sea Inlands, m d  
in Siam, and there seems ever reason to beliere that its onltivation 
may succeed in North-Weat 1n&. I know few trees more promising 
(in a suitable climate) for the supply of paper stuff on acwunt of its free 
and rapid growth and the abuudance of lte fibre. 

In the report on the progress m d  condition of the Royal 
Qrrdens at  Kew during the year 1879, just received, the 
following passage reprdlng this subject occurs :- 

Brourronetia papyrifaa.-' The bark of the well-known Paper Mul- 
berry snpplies the material from whioh the bppa cloth of Polynesia and 
the bulk of the paper of Japan and China is manufactured. The 
Japanese cultirate the plant very much in the eame way that we grow 
oaiere, and tbey nee only the young shoots for the manafactnre of aper. 
A - la of the bark. which came into the hands of Y r. ~oot le&e,  is 
.hted% him to bs 'nearly, if not quite. the best fibre I have neen.' 

+ + '1 must admit it  is even superior to bamboo.' + + + 
'It regnires very little chemicals, and givee an excellent yield-62 6 per 
cent. in the grey, i s., merely boiled, and 68 per oent. bleached.' 

The tree is indigenous in the Upper Salween forests of 
British Burma, and as soon as reserves have been dematoaa  
in that district, nnd officers placed in charge, efforts should 
be made to establish regular plantations. I n  March laat I 
visited, on the bauks of the Maytllnrouk River, a settlement 
of paper makers from Siarn, engaged in making the well-known 
snow-white paper which is sold in the bazaar8 in Burma. The 
procedure is of the simplest character, and the great advantage 
of this fibre is that it is white naturally, and that it is readily 
cleaned. I t  sliould nlso be cultivated as an experiment by 
forest officers at  other places in Burma, in forest gardens, or 
regular plantations. 
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And I would recommend that it be tried at the Sitapahar and 
Bamanpokri Plantations in Benpal, at Shillong, and a t  the 
Kulsi Plantation in Assam. I t  is not impossible that it will 
be found to succeed elsewhere in India, for the tree tlirives in 
Western Europe where it stands frost and snow, in China and 
Japan, and on the South Sea lslande. 

@he #I @rammq f ir  the #nnassa &strut. 
From the H o n o d b  C. Grant, C.S., @cialing Secretary to 

the Government of India, to the Cliief Conrtniamowr of the 
Central Provinces, No. 729 F, dated Simla, the 8th November 
1880. 

St%-In reply to your Assistant Secretary's letter No. 
3206-176, dated the 2nd September laat, I am directed to 
communicate the following obaervutions regardiug the con- 
struction of a brunch line to facilitate the carriage 'of fuel to 
the Bolkar and Neemuch State Railway from the Punassa foreet. 

The original proposal was that a light trnmway, 20 miles 
long, should be constructed by the Forest Department, at a 
cost of Re. 1,05,600, to be worked by bullock power. 

2. The present proposal is different. I t  amounte to the 
construction of a branch liue to Pun~aaa to be worked by the 
State line engines and rolling stock. The outlay for the con- 
struction of this line, I am directed to observe, is not likely 
to be less than Re. 5,00,000, nnd will probably be more. 
Buch a line must be corlstructed and maintained bv the 
Railway Department, but it may be necessary for the porest 
Department to make a contribution to the capital outlay. Thia, 
however, is as yet an opeu question. For the purpose of 
eatimating the rate which should be paid for the fuel delivered 
by the Foreat Department on the line, i t  may be assumed for 
the present that a contribution of Rs. 1,50,000, or about one- 
third of one year's net forest revenue of the Ceutrul Provinces, 
will be made from foreat revenues towards the coustruction of 
the branch line. 

8. There seems to be no prospect of burnin coal a t  a f reawnable a t  on the Holkar and Sindia-Neemuc State Rail- 
way, and it would be a great advantage if arrangements could 
be made to furnish the needful supply of wood fuel for work- 
ing the line from the Government foreste in the Central Pro- 
v i n ~ .  The following figures show the uantity of wood con 

Coat 

9 sumed on the line du r~ng  the last 12 mont IS :- 
diean coat psr tor. 

Tons. Rn. Hs. 
2nd half of 1879 ... 7,637 E6,472 7.49 
let half of 1880 ... 8,608 71,988 8.36 - - - 

Total ... 16,146 128,460 7'96 



The total len h of line, when opened to Nasirabad, will be 
888 milee, an f the annual consumption for the entire length is 
estimated a t  40,000 tons. Of this quantity, it may perhaps 
be possible to provide for a portion from local sources, but i t  
would be very desirnble if arrangemente conld be made to 
supply 80,000 tons a year from the Punaasa reserve or from 
other foreste in the vicinity of the line in the Central Pro- 
vinces. 

4. Before the Railway Department can nndertake the 
construction of the branch line, it should be clearly ascertained 
whether the advantages ex ected will justify the outlay. The 
first question which should 1 e considered is this :-How large 
a portion of the requirements, which are a t  present estimated 
at 30,000 tons a year, can be supplied permanently from the 
Panaesa reserve and from other foreab in the vicinity, the 
prodnce of which can be profitably exported by the branch 
line pro sed to be constrncted ? 

6. A m  the memorandum which i. appended to Mr. Lind- 
any Neill's letter of the 30th January last, it is gathered that 
Major Doveton estimates the annual yield of the Punaasa re- 
eerve, if worked with a view to the improvement of the forest, 
at one million cubio feet (which, i t  is presumed, means stacked 
wood) per annum. Assuming (which is probably not far oat) 
that 90 cnbic feet of stacked wood correspond to one ton, this 
would be about 11,000 tous, amounting to two-thirds only of 
the present consumption, or to one-third of the probable annual 
requirements of the railway in future. 

6. The second question ie, whether the rate at which the  
wood can be delivered alongside the tramway by the Forest 
Department will be so low that the saving in cost will justify 
the construction of the branch line. If the line is conatrncted 
i t  will be convenient to fix a rate per ton or per 100 cnbic 
feet, to remain in force for the next three years, and to be 
subject to revision a t  the end of that period. Accordingly I 
am directad to requeet that you will, in commnnication with 
the Conservator, determine the rate a t  which it will pay the 
Forest Department to deliver 50,000 tons of fuel annually or 
a smaller quantity, if arrangements for tlle entire supply can- 
not be made. The President in Council is of opinion that in 
addition to the cost of cuttir~g and carriage, the rate should 
include the cost of cultural operations, which must doubtless 
be ur~dertaken on a large scale, in order to ensure the repro- 
duction of the forest growth ; as well ns an allowance sufficient 
to cover the cost of protection and mauagement, including 
establishments, interest at tlle rate of 44 per cent. on Bs. 
1,50,000, distributed on the estimated aunual yield, and such 
a rate of revenue as in your opiuion Oovernuleut ought to 
derive from the land. 
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I n  making this ertimate, it should be remembered that tile 
forest will have to be opened out by a system of roads, for tile 
construction and maintenance of which provision must be 
made. Further, that the arrangement of cuttinge will require 
great a r e  nnd skilful supervision in order to guard a 
injury to the yonng growth by frost and drought, an Finst that 
the proteetian of the forest against fire must be made absolutely 
certain. Nor should it be lost sight of that the first effect of 
the couetruction of the branch line, and the extension of the 
forest operations, will be to raise the rate of labour. 

7. Be far MI ma be compatible with these considerations, 
the rate to be pai d for the fuel should be fixed MI low as pwi -  
ble, for unless the ~ v i n g  in the cost of fuel j~istifiea the outlay, 
the railway a n n o t  undertake tho oonstruction of the branch 
line. The railway demand for a large annual supply of fire- 
wood will afford an excellent opportunity for utilizing the re- 
sources of the Punasa reserve and the adjoining forests. It 
will tex the skill of the foreat officers in the Central Provinces 
to the ntmost to manage these forests in such a manner ae to 
make them su5ce for the large calla npon them. The task 
is one which should, if possible, be undertaken by the Forest 
Department of the Central Provinces. But the conditions 
must be such that the revenue derived from these operations 
shall be sn5oient to furnish the mesns for managing, protect 
ing, and improving the foreat. 

8. When reporting on the two qneationa here noted, i t  will 
be well to state the rate at  which the Conservator of Foresta 
is prepared to deliver the sleepere required for the construction 
of the line. Your proposals on these subjects should be sub- 
mitted an early as possible, after the Conservator has had ample 
time to consider in detail the quantity of locomotive fuel 
that oan be fun~iehed by the forests, and the rates which should 
be charged for the wood. 

M A ~ M ~ ~ U ~  by D. BEANDIE, Inspcclor-General of Fore8t8, of 
Cinahona planting on the h i h  cost of Toungoo, dated the 
20th Septsmbsr 1880. 

Tale reasons why I do not advocate the establishment of any 
exteneive cincl~ona plantations on account of Government on 
the hills east of Toungoo are : $rat, the long and trying, dry, 
hot w o n  from February to May ; second, the difficl~lty of 
the labour quostion and of securing and maintainiug in the 
feverish climate and in the, a t  present, somewhat inaccewible 

aitiou of these hills, a competent superintendent, who will & content to work with the Kareua. 



The f int  diffioulty arn, in m opinion, to some extent be 
overcome by aeleoting moist an d well-sheltered valleys. Unfor- 
tunably, f could not manage to go to Thandonno- yee while 
at Toungoo in February last, but so much 1 5 now that 
the looality ie on a dry slope, and not im a moist sheltered 
valley. 

I!. I f  Dr. King goes, he mnst, I am inctined to think, 
make up his mind to spend the better part of n season on this 
trip. What with the journey to Taungoo, and the exemination 
of the hills on both side8 of the Thonk-yay- at valle he- 
will not be back inCalcutta under three mont % a, and f am 
anxious clearly to state my opinion that a short and rapid 
viait will not enable him to form any practically useful conclu- 
sions on tho subject. 

3. I submit that Dr. King ehould be asked, not only to 
report on the reenlta of the experiment made at  Than-doung-gym, 
and on tb prospect8 of the ultimate suaceae at  that place, 
but that the object of his inquiries should be more comgrehen- 
sive. The queetion is not eo much to determine whether the 
conditions of climate and situation of Than-doung-gyee are 
or are not favourable to the production of cinchona, but whether, 
in Dr. King's opinion, the evil effects of the long, dry, and hot 
season can be sufficiently counterbalauced by the selection of 
a damp sheltered valley at  a suitable elevation on these hills. 

4. I t  will, in my opinion, be particularly important lo 
obtain his vieme on the question whether Cinchona Caluaya 
in likely to suooeed on there hiUa. I n  his report on the ainchona 
plantations in the lslands af Java, Dr. King draws attention to 
the fact that the cinclionaa in South America are never folrod 
further north than loP latitude nerth,nor further south than 204 
latitude south, and snggesta that fmourable spoh might yet 
be discovered in Burma. The climate of Java, howevw, where 
a moat valuable variety of Ciachons Calisaya (called hdge- 
C~UM) thriven admirably, is very different f r ~ m  that of the 
hills east of Toungoo. For convenient referenoe, I ertract 
the following account given in his report :- 

The natural vegefation in these hills is r e v  like theb a t  a sli htly 
1- elevation m 8ilrLim. The climate is, howmar, p t l y  di r% erent 
fmm b t  of S i k h  At Tjlnimsan (6,100 feet above the sea) the 
bmpenrture a t  6 &)I. dl tha year raund ranges from 60' to 60° 
Fahrenheit, exoeptduring the two dr months, when it  occasionally 
fdk u l o r  as rllD Fahrenheit. ~ l e  highest temperature during 
the da is 79.6" Fahrenheit. The mean average over the whde eu g ia 63.6 Fahreaheit, r u e  the ronstaqt temperature of the a t  
five feet from the surfaoe stands all the year round a t  84.04' Fahrenheit. 
The m i n f d  for the year vsrien a t  the different estates from 120 to 
laD inches. The rainy season exw2lnes extends fiom November 
to June. t ~ a  remaining E months. *.gat and sep-ber 
us the drirrt. But them are very few days abwlnbly witbout a 
shower i n  the rfternoon. TLe rein falls at all times ve gently, 
d r i b t  s torm lud flowin u e  very ram. ~t i a  o n ~ y  ruinp the 
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early part of the rainy seoaon that rain falls during the early pnrt of 
the day; a t  other times it falls chiefly in the afternoon. The climate 
is s remarkably even one, and the weather for the day can be pre- 
dicted every morning from the temperature about sunrise. Experienoe 
at  Tjiniraean ( the  chief Government plantation) has shown that, if 
the thermometer a t  6 o' clook A Y. atands at or below 64.6' Pahren- 
heit, no rain will fall during the day. I f  i t  n h d s  s t  55.4' Fahrenheit. 
rainin the afternoon is robable ; if a t  67' Fahrenheit, rain in the 
afternoon in certain ; rhi!e, if it stands at  60 8- Fahrenheit, rain r i l l  
anrely fall before noon. 

5. The second obstacle to snccesa can, without difficulty, 
be overcome if men are employed who have the proper tact 
and spirit, and who are determined to get on with the Karens. 
On both sides of the Thonk-yay-gat valley, there are large 
tracts of country densely inhabited, and, to a great erteut, 
inh~ibited by Christian villages, where the people are only too 
glad to earn money if they are fairly well treated and mna- 
aged with that consideration and sympatl~y whicll is due to 
people who have made some progress in morality and civilizn- 
tion. I do not know whether all forest officers, who have 
hitherto had charge of this business, have fully succeeded in 
gaining the confidence of tile Kareus. The Christian Ktirens 
on those hills have a strong spirit of independence, but they 
are amenable to reason, and they are easily managed. There 
would, in my opinion, be no difficulty iu finding suitable 
localities high up in some of tile side valleys of tile Myitgnan 
valley on ita east side (not on the west ), where labour would 
be abundant. But these locnlitius are difficult of access, being 
four to five days' march from Toungoo in the best season, and 
ench an isolated existence would not be pleasant for the 
Buperintendent of the Plnnhtion. 

There may be localities nitliin less distance from Toungoo 
north of the Thouk-yay-gat river iu tlie vicinity of Thandoung- 
gyee or hike-to, but they will have to be searched out. 

6. I am still strongly of opinion t l~nt  the main ohjeat in 
rnaintainiuz the Government plantation must be to support 
the distribution of seeds and plantti to the Karens. Mr. 
Ribbentrop, in his report of the 1st July last, says that all 
efforte to epread the cinchona cultivation amongst tile 
population have failed. If nny sustained efforts have been made 
in this direction, they do not seern to have become generally 
known. The Karens, in the extensive tract of country, 
traversed by me in February last, on my way from Toungoo 
up tile Myi tpau  valley to Lomatee, were eutirely igeorant of 
ite being tlie intention of Government to distribute seeds 
and plants. 

7. At the high rate of wages in Burma it would be much 
too expensive to eatablish a large Government ciuchoi~a planta- 
ti011 without perfect certainty that the best quinine-yielding 
species will succeed. But a e~nall plantation, with propagating 
houses, should be maintained, and euch a plantation may 
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possibly be maintained at Thandoung-gyee. The object of 
this small plantation would be to determine whether any of 
the more valuable kinds can be grown succeaafully, and to 
distribute aeeda m d  plants to the Karens. But I fully agree 
with Mr. Ribbeutrop tii:it even such a small experimental 
plantation will require a separata and competent Superintelldent 
resident on the spot. Dr. King will be able to say whether a 
mggestion, which I made to him in writing on the subjeot in 
February last, can be camed out, to seleot one of the subor- 
dinates trained a t  the Sikkim plantations, and to send him to 
Tonngoo. 

8. I t  should be clearly underatood that, aa far an our 
present experience goes, it would not be expedient to establish 
a large cinchona plantation on mcount of Government, aud 
much less to manufacture uinine or alkaloids; but that the 
aim should be to induce the 2 arena to plant the tree iu clear- 
i n 9  made in sheltered valleys in tlie forest or on the edge of 
it, above their toungyas and betel gardens, to use the bark na 
a febrifnge themselves, and perhaps eventually to export the 
brrk to other diatricta of Burma and the adjoining countries. 

Mr. Aibbentrop has made an excelle~it commencement in 
cnltivating tea md coffee as an experiment. Dr. King's 
advice regarding this experiment also will be extremely valuable. 
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and ajttten. 
THE Review on tho Annual Forest Report of 'the Central 

Provinces for 1879-80 BPB reached us. I t  reparte that the area 
under fire protection has been largely extended, though pmtec- 
tion wae not always very sncoessful, m d  that especially in 
the Ban'ar Forest protected eince 1875, and Buela Foreet 

Gnce 1872, very large fir- ooolrred. I n  our opinion 
the most interesting portions of Major Doveton's Report are 
thome which record the improvemeat cuttings efieoted in severai 
a f  the Reserves, and the system of raising bamboo from seed. 
The system of imprevement cuttings is  thus described by the 
 conservator :- -----. ~ .-..- - 

" Some years have now elapsed since improvement cuttingr 
were first commenced. They began with the cntting over of 
badly grown teak with the view of replacing the inferior pro- 
duce removed by straight poles of a greater value, but by 
degrees these operations have become more worthy of the de- 
signation assigned to them. During the paat year, for instance, 
on 450 acree in Punssea, a complete cntting was made, in 
which everything that it was not desirable to reserve waa out 
and removed. Similnrly 3,360 acres in Hoehangabad and 
Seoni were treated, though not on so perfect a system, the c u t  
ting being, except on a small area in Rajaborari, confined to 
the cutting back of badly grown teak and the removal of 
creepers, and obstructions to the existing crop of the more 
valuable species. I n  Ahiri also cuttinge have been made 
with the view of increasing the prodnotion of teak. 

" The regrowth from the cuttings of previous years has, with 
very trifling exceptions, made excellent progress, and the effect 
on the forest and the value of the growing stock is very satis- 
factory ." 

The financial results of the year were ae follows :- 
Receipts ... ... Ra. 8,52,863 
Charges ... ... ,, 8,93,715 

Surplne . . Ra. 4,59,147 

The Berar Foreat Report shows very little which reqnires 
any special notice. The chief point of notice, to which atten- 
tion is given, ia that of the damage done by frost to the planta- 



tions, especially in Kinwat and Bairagarh, in the former 
of which nearly 700 acres were dwtroyed. 

The financial reeulte were :- 
Receipts ... ... Re. 5,07,501 
Chargee ... ... ,, 1,10,207 

... Surplna Re. 1,97,%94 

Tbe Coorg Foreet Report shows tbat the area of the forest 
baa not yet been finally settled, but seeme to amount to about 
820 qua re  milea The chief noteworthy point k the stoppage 
of kumri cultivatiou in the OhAt foreeta. 

Tke financial resultn were :- 
Rsceipta ... ... Rs. 1,01,786 
CLargea ... ... ,, 55,165 

The Ajmere Report showa tbat the area of Reaewes now 
atnnds at 64,428 acres, or about 100 square miles, in whioh con- 
eiderable p r o p e a  llas been made in protection and restocking. 
Bat the firm in 1879-80 were very bad, and the difficulty 
appear8 to be, aa uaual, the p i n  . We are glad to see tbe f remarks of the Qovernmeat of ndia to the effect that it is 
certainly better ta encourage the cutting of gram as a mode 
of utilizing the large supply of cattle fodder which them pro- 
tected areas nrn said to produce, than to permit the grazing 
of cattle. Erery endeavour should be made to enmurage the 
rillaprs to utilize this grass." 

The financial results of the year were :- 
Receipt8 ... ... Ra 1,861 
Chargee ... ... ,, 13,750 - 

Deficit ... Re. 11,889 

We hope shortly to receive the reports of the Punjnb and 
North-Weetern Provinces, and oo completa oar notice of the 
ma l t s  of 1879-8G. 

We are ro- to a that having rnialaid m e  of the nambem d of the "Journal of e M r y , "  the u s 4  -view will be pest  
polled U1 the April No.-ED. 



IT. POTEE, BU&RIBS, AND FXTRACTS. 

PAPEB FROM CONIFEBOUB TRLICB.-TO make a pliable 
and merchantable paper from the bark of coniferme trees it is 
necessary to exhauei, or nearly exliaust, the intercellnlar or 
tannic substances therefrom, since, if they are retained, the 
paper produced will be harsh and hard, and will have a 
atiffnew like parchment, such intercellular or tannic subatancesi 
acting as a "size" to stiffen the paper, and if the stock is 
eubjected to heat, i t  will become discolored and cannot be 
thoroughly bleached. It baa also been found that to extract 
the intercellular or tannic substances it is necessary to treat the 
bark of coniferous treea with cold or tepid water, since, if treat- 
ed with hot water or eteam, the stock becomes diecolored. 

This process, therefore, consish in exhausting, or nearly 
exhausting, the intercellnlar or tannic eubetauoee from the 
bark of coniferous treee by treating the eame with cold 
or tepid water; further, in a pulp made from the bark of 
coniferous trees having the intercellular or tannic eubetancee 
exhausted, or nearly exhansted, therefrom; further, in the 
process of making paper ulp from the bark of couiferons treea, 
consisting in treating ti: e bark with cold or tepid water, 
macerating such bark either before or after the treatment with 
cold or tepid water, and then bleaching the stock. The invention 
therefore consists in the paper, as a new article of manufacture, 
made from the barks of coniferone trees with tlie intercellular 
or tannic subetances exhausted, or nearly exhausted, there- 
from. This paper is very pliable and tough, light in color 
(if bleached,) and smooth and fine in texture. It oan be 
readily distinguished by experts from the paper previonely 
made from the bark of coniferous treea wherein the intercel- 
lular or tannic substanma were retained as a size, as the last 
mentioned paper is stiff and harsh, presenting a different 
appearance to the eye, and a different feellog to the touch. 

The bark of the coniferous trees preferably macerated 
by any of the ordinary methods, or taken from the trees 
without maceration, is pnt at once into the pulping engines, 
where i t  is beaten and thorouglily wnahed by passin through 
it a stream of cold or tepid water continuously. !?!e color- 

matter peculiar to this paper stook and to no other, which 
ia ighly soluble in water, is driven into the water and carried 
off by this operation, which should continue from four to ten 
hours. Gallo-tannic acid, one of the injurious constituents of 
this atock, decomposes and darkens at a temperature of 160° 
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Fahrenheit; therefore the temperature of the water in the engines 
should never exceed that degree of heat, the best temperature 
being about 80° Fahrenheit. At  the expiration of this operation 
the pulp is ready at once to be run into paper in the usual 
way. 

I f  i t  is deaired to lighten the color of the pnlp it  may be 
acidulated by some dilute acid, preferably sulphurio acid. 
This acid is then washed out, and the pnlp then run into paper 
in the nsunl way. For very light colored and white papere 
the pulp should be treated to a eolution of chlorinated alkali, 
preferably chlorinated soda, the strength of this solution 
depending on the degree of whiteness desired. It has been 
found in bleaching this stock that i t  is obstinate under treat- 
ment wheu chlorine alone is held in the water; but as soon 
an tlie little soda or potash is thrown in, the etock begins to 
bleach at once. The slightest degree of strength of alkali in 
the solution improves the color of the pulp, and the greatest 
degree of strength does no injury. 

By this treatment, in tlie first instance, of water of the 
temperature described, the color of the bark stock is lightened 
as the intercellular or coloring matter in the bark is washed 
out, thus avoiding the injurious effect of boiling, by which 
latter operation the color is set and the rosin fused, thna 
cementing tlie fibres together, and effecting the color of tlie 
pulp very badly. 'L'liis species of bark, althot~gh easily 
bleached as a whole by the above-deecribed metliod, is apt to 
retaiu chatere of fibres of the outer bark, which resist the 
process of bleaching, and appear as red hairs in a ground of 
white or very light paper. I n  order to treat such bark pro- 
perly and completely, when a white or nearly white paper ia 
wanted, the diafibred bark, after tlie treating and masliing 
described, is boiled in lime water from four to sixteen hours, 
the time being regulated by the rmonnt of lime used, which 
varies from one to fonr barrels to two tons of etock. After 
thia boiling, the bleaching, if any is reqnisite, is performed as 
described.-(Paper diakcr's Journal.) 

Uslea FOB WABTE B A W D U B T . - ~ ~ ~ ~ ~  a few yeare ago tlie 
enormoue "lumber" trade of North America took thin s 
pretty well as i t  liked, and so long ae those engaged in t t e 
industry could find a location on the banks of a fair-sized 
stream, which was not very difficult in that well-watered 
ooontry, h e y  did not experience much trouble in conveying 
to the great centres of consumption all the timber they could 
cut. The river afforded, not only an easy means of conveying 
their produce to market, but abundant power for driving their 
saws, and also formed a couvenient receptacle for the eawduet 
which they produced in enormous quantities. But variour 
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interests found the presence of the sawdust a aerious objection- 
notabl the fishing industry ; and both in Canada and the 
~ n i t e b s t a t m  the Legislature stepped in to prohibit the outing 
of eawdust into any running atream under heavy penaltien. 
At the same time various causes-such as the competition of 
ooal, the exhanstion of the foreeta olosely adjacent to the river, 
and the consequent increme in coat of produotion and decrease 
in value--combined to reduce the profit43 of the Inmberere, 
who thus found themselves under the neceeeity of getting; rid 
of their refuse sawdust in some more ooatly manner than by 
merely casting i t  into the stream. The earne duty is of oourse 
thrown on the owners of d l  saw mills ; and, ae i t  is calculated 
that a t  Minnerpolir alone the qnantity of rawdnet produced in 
r dogle aeason is equal to about 800,000 oorde of solid timber, 
each " cord" being equal to 128 cubio feet, the rapid aocamula- 
tion of the refuse material in different parte of the Contipent 
map be better imagiaed than calculated. The " millere" are 
looking about for a profitable mode of utilisinp this product 
Burning i t  as fuel for their stearn-enginee makes no appre- 
eiable diminution in the nap ly ; and, though various means of 
turning i t  to good account gave been ~uggeatad, their adoption 
ie not always p r d c a b l e  on the spot. Mixing the sawduat 
with tar or pi&, and oonverting i t  i u b  fuel, has been band  
to ans-aer in some oaees ; in otbera the manufacture of '' fire 
lighters," by mixing the sawduet with petroleum or resin, and 
pressing into small d e e ,  hPe been adopted. An ingenioue 
American inventor hae devised a machine for working up the 
material into a pulp and oompreseing i t  into various shapes, . 
much an barrels, brackets, doom, &a. It ie said that articles of 
furniture made in this way are in oertaia respects preferuble to 
thoee made of ordinary wood, the pulp becoming prefectly hard 
m u d  impervious to water, I t  is not improbable, therefore, 
that-ae haa already happened in this oouutry-the prohibition 
placed on the tl~rowiug of refuse into the s tream may result 
in the establishment a f  new and profitable industries.-(Paper 
YakcrJr Journal.) 

Query :-EUCALYPTI.-Have any experiments been made 
with the different species of Eucalypti to discover their 
floating powers ?-RIVERINE. 

READING s note by P. K." on the etFect8 of staining 
oak wood by lime water reminds me of a very beautiful 

tvapoy" of walunt" wood wh id  had been stained 
perfectly black by the eune metbod, !he wafer must be 
applied with a fiue brush, and allowed to dry prfeetly before 
anotber ooating is applied. Fra~ch pdiak ie ihan wed iu tlo 
a s o l  way.-I2rv~aarr. 
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TEE attention of the Russian authorities like that of the 
Bombay Government has lately been turned to the prejudicial 
manner in which certnin districts have been affected by the 
w h o l d e  destruction of trees. From the earliest ages, the 
vegetation in the valley of Snmarcand, and generally of the 
dietricte of Saraf-janek and Sagdiana, hne been eo luxuriant, and 
the climate ao mild and pleasant, that it has been compared by 
Persian poets to paradise, and so fertile is the whole oasis, one 
of the largest in Central Asia, that it producee not only sn5ci- 
ent corn for the eubsiatence of its 30,000 inhabitants and of the 
9,000 troop quartered in it, but is also able to export large 
quantities of rice and wheat every year to Bokl~ara. During 
the last ten years, however, the climate  hat^ become sensibly 
mom, and tl~is deterioration is believed to be mainly attribut- 
able to the reckless way in which the foresta have been cut 
down, m d  extensive tracts entirely denuded of trim, partly by 
the native inhrbitanta, who bum down whole woods in order to 
obtain charcoal easily, and partly by the Rusaiana to procure 
the building material they required when they took possemion 
of the territory. Energetic measuree are, however, a correspon- 
dent of a German paper states, now being taken to arrest this 
wholeeale destruction. The felling of trees for conversion into 
charcoal, or to float down the river to Bokhara, is strictly 
prohibited ; and a deeree has also h n  issued that a certain 
number of trees are to be lanted on every acre of irrigated E ground as well as on the ban a of the streams and canals. In 
pursuance with this order no fewer than 11,750,000 young 
trees were, i t  ie said, planted last spring, in the district of 
Samaroaud .-Indian Agriculturist. 

THE following are the only extracta from the Report of the 
Lncknow Horticultural Garden for 1879-80 of auy interest 
to ourreadera :- 

Cmoba.-This year the carob trees bore a very light crop, 
only 3) seere of eeed were obtained. The pods were much 
softer and sweeter than in previous years, owing, doubtless, to 
the mildllese of the season and absence of hot winds when 
ripening. 

Repeated attempts were made to raise plants by budding on 
seedliug stocks; buds were inserted in different months, but I 
regret to say all failed : but for a limited number of stocks 
budding would have been tried all the year round. Grafting 
by iuarching wae also tried, but, like the budding, was nu- 
sucoeeeful. When a supply is ready freeh attempts will be 
made. 

Eucalypti-These call for no special notice. The plantation 
mentioned in previous reporta continue to flourish. One tree 
of E. citriodora flowered, and a few seed capsules formed; it 
remaine to be seen if mature eeed will be developed. 

34 
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As the name of E. s a l i g ~  was not known when first 
nsticwd, speoirnew of i t  were submitted to Baron von Miiller m d  
$ir Joseph Hooker for identifiaation. Both pronounoed it to 
be 3. wainifera. In  a letter received from Baron von Miiller last 
July, he writee :-" While working on my Ewcadyptw atlas I 
find tliis species approaching rather to E. rrobwta, but there 
are oharacteristioa to eeparate it from either, and I have tern- 
pornrily named i t  E. Kitmicrna in honor of ita discoverer who 
found i t  at  Illowarra, the only lowlity in wlriah it ia known in 
a wild state." Considering tbat it has. already been distribut- 
d under two names, it eeems undesirable to add a third, 
espeoially as it ie only a temporary one; confusion ie likely 
to result by MI doing, which will be avoided by adhering to 
the present name. 

R E ~ I N  AND Tua~cmn~.- ' l !be following account of the mode 
of production of resin and tnrpeotine on the south-eaetern 
coast of the United States is taken from an Amerioan paper :- 

From W ilmington, N. C., southward, and nearly all the may 
to Florida, the pitoh pine treee, with their blazed sides, 
attract the attention of the traveller. The lands for long 
stretoha are almost worthiem, and the only industry, beyond 
e~nall patches for corn or cotton, is the ' boxing' of the pitch 
pine trees for the gum, aa i t  is called, and the mannfaoture of 
turpentine and miu.  There are several kinds of pme been, 
including the white, Bpruce, yellow Ronmmy, and pitoh p h .  
The latter is the only valuable one for buxing, and di&m a 
little from the yellow pine, with which it  is eornetimee con- 
founded in the north. The owners of theae pine lands generally 
lease the privilege' for the business, and receive about 135 
dola for a 'crop,' which oonsieta of 10,000 'boxes.' The 
boxes are oavities cut into the tree near the ground in such a 
way aa to hold about a qaart, and Ram one to four boxea 
are cut in each tree, the number de ending upon its size. 
One man can attend to aud gather t f e crop of 10,008 boxea 
during the eeasou, which lasts from March to hpternber. 
About three quark of pitch or guln is the average production 
of each box, but to eecure this amount, the bark of the tree 
above the box must be hrched away a little every fortnight. 
Doing this so often, and for successive eessons, removea the 
bark as high as can be easily reached, while tlie quality of the 
gum constantly deoreases, in tbat it yields less spirit, as the 
turpentine ie called, and then the trees are abandoned. The 
gum is scraped out of the boxes with a sort of wooden spoon, 
and at the close of the season, after the pitch on the exposed 
rnrface of the tree hrre become hard, i t  is removed by ecnrping, 
and is only good for r a i n  as i t  produces no spirits. The gmn 
sells for 1.60 dollars a barrel to the distillera. From 16 barrels 



of the crude gum, which is about the avernp oapnaity of the 
stills, 80 gallons of turpentine and 10 barrele of redo are 
made. The r&n mlle for from 1-40 dola to 5 dols. per harrel 
according to quality, and about paye for ooet of gum and dia- 
tilling, leaving the spirit, which sells for 40 cents. a gallon, 
as the profit of the business. Immense quantities of resin 
await etlipme~it a t  the stations along the line, and the pleasant 
odour entt.l*s the car wil~dows ae we are whirled along. After 
the treea are unfit for further boxing, and are not suitable for 
lumber, they are aometilnes used to manufacture tar, bnt the 
basineee is not very profitable, and is o111y done by large oom- 
pnniee, wllo can thus use their s~irptus labour. The trees are 
cut up into wood, which is piled in a hole in the ground and 
covered with earth, and then burned in the same way as charcoal 
is burnedelsewhere. The heat sweats out the gum, which, unit- 
ing with the smoke, rum off through a spout provided for the 
purpose. A cord of mood will make two barrels of tar, which 
wlls for 1.50 dole. per barrel, and coete 374 cente. to ~ a k e .  
The charcoal is then aold for cooking purposes."-Indinn Agri- 
aulttrrirt. 

TIMBER or BBITI~H GUIANA.-A meeting of the Royal 
Geograpllical Society was twld recently in the theatre of the 
University of London, Burlington Gardens, the Earl of North- 
brook, First Lord of the Admiralty, occupying the chair. 

Mr. Everard F. im Thurn read a paper describing an expe- 
dition which he made into ttw interior of British Guiana in 
1878. He explained that during the lost three yeam he had 
been superiutendiag the museum a t  Georgetown, more commonly 
called Demerara. Collwting for the eetablbhment, he had 
made several journe.ye into the interior of the country. The 
countr might be said to cousiste of four tracts, lying one 
beyon8 the othe. parallel to tbe mast. Of ttleee o n b  the 
outermoat, the sugar lad, wae at present cultivated and in- 
llabited to any considerable extent, Next came the tirnber 
tract, which mas merely inhabited by a few Negroes and 
Indians. I t  onoe contaiued much valuable timber, which was 
readily brought to market, but that had now been felled and 
destroyed, and it wru, no longer easy to find any spot where i t .  
would be worth while to set up t l ~ e  large and expensive plant 
~~eoeseary for remunerative timber cutting, eo that, unless the 
foreeta were allowed to recover, the timber trade of the colony 
must ere long come to an end. Tb forest tract immediately 
mcceeded the timber tract, and was uninhabited exeept by a few 
widely-scattered Indians of four or five different tribes. It 
waa everywhere covered by dense forests, a8 yet untouched 
by the woodcutter, and consisted lar ely of the two mast 
valuable trem of the eolony-the green I art and the rnora The 
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last tract waa formed by the savannahs of the interior, which 
must be distingnished from the so-called savannahs of tbe const 
and forest regions. 011r share of this huge meadow was about 
1,400 square miles in extent. 

THE EXTINCTION OF THE PINE.-In no way, says the Boston 
Tranecript, have the wasteful h ~ b i t s  of Americaris been more 
conspicuously shown than in their utter disregard of all 
economy in utilizing the rich stores of pine timber which our 
virgin forests afforded. We say afforded advisedly, for sucl~ 
lias been the utter recklessness with which them have been 
felled and destroyed t,hnt, compared with the needs of the 
county, the white pine within hauling distance of the riven 
of New England hns very large1 disappeared, and if, back i from the streams, large and valua le trees of this variety are 
still found standing, they are marked for an early attack of 
the wood-man's axe, for white pine of good quality no 
lonoer ranke among chenp woods, but pays a handsome profit 
to tge lumberman over and above a very considerable outlay 
for handling and hauling. On the other hand, on account of 
the ease w ~ t h  which it can be worked, its regularity and straight- 
new of grain, its lightness, and its peculiar adaptability to 
thousands of purposes, white pine cornea daily into greater and 
greater demand, and i t  is one of the serious problems with 
wbicll the near future must deal to know how to find the 
needed supply. It is very certain that rt the present rate of 
waste and consumption the supply of available white pine 
lumber will in a few years be nearly exhausted, and that if 
steps are not taken to create a new supply, and that speedily, 
a lumber famine will be upon ns. Of hard pine the south, 
especially Florida and the Carolinas, have an ample store, more 
than will suffice, even if cut in the present wasteful way, for 
generatione to come; but white pine, which, were it not that i t  
has been so common in' the past in New England, we ehould 
prize as one of the moat valuable woods, is daily becoming 
more aud more scnrce, and he who is fortunate enough to poesese 
a tract of pine land, even though of limited extent, may well 
feel that he hae a " bonanza,." with the value actually in sight 
and available, and withont any of the uncertainties that attach 
to properties classed at3 " mining," where the ore can be count- 
ed upon only as far sa it can be seen, and may " pinch out" most 
unexpectedly a t  any moment. Over the waste that has already 
occurred, over the millions upon millions of feet that have been 
allowed to decay or to s~~ccunib before forest fires, i t  is uselesr, to 
indulge in regrets, but i t  does seem as though those engaged 
in the lumber business would find it for their interest to intro- 
duce more economic methods of husbanding what remains, and 
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of securing the largeat pmible yield in "board feet " from 
each tree hereafter. 

" I t  00 fall0 out 
Thnt what we hare we price not to the worth 
While we rnjoy it ; but bsing,,hk'd and lcnt, 
Why then we lack rile value. 

And so it is with our New England pine. We hnve seen it abont 
11s from boyhood up ; we have whittled i t  and wasted it ; we 
have used i t  for kindling, and enjoyed the shnrp, quick cruckle 
of ita blaze ; we hnve used it for all sorb of purposee, but we 
have never realized either ite beauty or ite superior advantages 
aa lumber. 

We wisely appoint and maintain a t  the pnblic expense a 
fish commission to apply the teachings of science nud experience 
to tbe re-stocking of our rivers and ponds, and establish and 
execute stringent lams for the protectiou of the small fry until 
they are old enough and numerone enough to protect them- 
selvee from extermination. I n  some such way something 
might and should be done to protect our forests, especially those 
of white pine. Tlie great trees that have attnined their 
maturity may well be felled, but those younger in years and 
of a smaller growth should be protectad from the vandal  hand^ 
that ruthlessly la them low for the purpose of " clearing up," 
and in the end t TI is protection would be found to pay an 
hundredfold. Moreover, forestry has made ita advances along 
with the other sciences, and it is believed that plantations of 
young pine trew, set out in proper soil and surrounded with 
proper conditions, would, in time, return a handsome yield to 
the investor who can afford to wait for it. I n  the west a bounty, 
generally in the form of land from the public domain, is given 
to tliose who set out trees. There is no public land iu New 
England to be beetowed in tliis way, but if tlie pine-growing 
statea in this comer of the country would institute experi- 
ments, and provide the means for the neceeaary testa, me 
believe that farmere and others could be made to see that it 
would be for their ultimate advantage, not only sacredly to 
preaerve every growing pine tree on their lands, but to set out 
young trees-a few every year. They might not live to see 
them mature, but they conld leave no betbr  inheritance to 
their children, none that would make a handsomer return upon 
the investment, than a grove of vigorous and rapidly-growing 
pinw. There are thousands of acres in Massachusetts, now 
practically valueless, that might profitably be applied to this 
purpose, and in New Hampshire and Maine whole townships, 
which have been robbed of their pine, and now yield no return 
whatever to their owners, might, by gradual planting, a t  a 
cost comparatively small, be turned into rich and ever-increas- 
ing deposits of wealth, upon which future generations might 
and would m J e  liberal dnl'ta. We are mining and " preparing" 
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our anthracite in a may eo wasteful and at a rate ro rapid tllst 
in a score of years thie great staple fuel is likely to be scarce 
and high, with no possibility of renewing the supply. An 
equally extravagaut waste and equally rapid production are 
destroying our pine lumber. But iu this case renewal is 
possible, and it behoves us to see to it that thie in~portrrnt 
element of future prosperity is not neglected. And the time 
to move in the matter is now.-Timber Trades' Journal. 

THE following extract is from the Report on tbe Inland Trade 
of British Burma for 1879-80, published in the British Burma 
Gazette for October 23rd, 1880 :- 

The value of the timber imported during tile year by the 

Timber. 
Irrawaddy was only £9,575, compared 
with £83,063 in 1878-79. This decrease 

affords strong evidence nf the exllnustion of the more accessible 
teak tracts. The river rose to an extraordinary height during . 
the rains, and if there had beeu Inore timber to float out, the 
facilities for doing ' so were uuusually good. An unhealthy 
season, with sickness amongst the foresters, and the want of 
elephants, also contributed to the smallness of the out-tnru. The 
Toungoo timber trade, which is much more extensive than that 
on the Irrawaddy, also fell off very seriouelp, tlw value of the 
imports having been £99,612 ouly, MI agalust £196,852 iu the 
previous year, when, however, a great quantity of inferior 
timber was floated down. Endeavours have beeu made to find 
out the condition of the King's foresta beyond Toungoo, but 
no eatisfactory information has yet been obtained. 

&JTTA-PERCHA.-TO the Editor of the Ceybn Tinds. 
Extracted from tbe Indian Agricultrrrist. Sir,-Some time since 
a letter ~ppeared in your journal on the sribject of gutta-percha. 
As I have also taken solne interest iu thie product, 1 am now 
enabled to seud you tlle following few remarks on ita cultiva- 
tion, &c. The gutta taban, or tubon treee, are found in Somatra, 
Johore, Java, Borneo, aud in Singapore, extendiug over a tract 
of country from 6'' to 10' N. lat. to 10°S. lat., and from IOU0 to 
120° E. long. 

The tree (tuban) has a straight stem from 60 to 30 feet, 
growing to a height of 100 to 120 feet, m d  when fnlly grown 
is from 2 to 3 feet in diameter. The wood of the tree is  eoft, 
fibrous, and spougy, of a pale yellow, aud marked by blrrck 
lines consisting of reservoirs filled with the gum. Tlle yield 
of a large and full-grown tree is sometimes 23 cattys or 
17tlbu. I t  is generally estimated that 10 full-grown trees 
will ~ i e l d  1 picul of gutta-percha or 13341bs. The pure gnth-  
prcha  is worth some 2s. 6d. to 3s. 6d. per Ib. The old and 
destructive method of collection was to fell the tree and to ring 
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i t  with an axe at intervals of S to 18 inches, tbe milk being 
collected in oooofnut husks, &., and boiled to draw off the 
water. The soil most suited to the gutta taban ie precieely 
snch aa we have in Ceylon ; the tree thrives well on naturally well 
drained hill-sidee and in a free soil, and at a considerable 
elevation. The great drawback to its cultivation is, that it is 
a very slow grower, taking nearly thirty years to arrive at ita 
full growth, when it is about three feet in circumference, at 
a he-qht of three feet from the ground. The seeds readily 
germinate, and the beet method of putting out the plant is in 
bamboo pots, se tlie tap-root is long, and impatient of any 
injury. Gutta-percha ie entire1 distinct from caoutchoua I t  I m h e e  the English market rom the Straits in three different 
preparations ; the first being boiled milk, of pink color, hard 
and tough and mixed with bark and other natural impurity ; 
she second, gutta-muntah, being a preparation of gutta reboiled 
up with coeoannt oil and inferior juicee (suoh as that of the 
mudar tree, which grows commonly in Ceylon); and the third 
is the crude gutta-percha, being aimply the milk, hardened 
without any procesrr whatever. The gutta-percha of commerce 
eonsieta of pure gatta and 15 per oent. of a soft ra in  mixed 
with it-tbe reeit~ haa the simple chemical action of absorbing 
oxygen, without which property, light, snch as the sun's rays, 
would render the gutta brittle, friable, and resinous; it is 
known that in submarine cables line gutta-percha does not 
seueibly decay, being protected from the light.-Pioneer. 

FOREST-BAVINO IN AMEB~CA.-A good deal has been written 
in our columiis about tile depletion of the foreeta of the North 
Americae continent ; a d ,  tl~ough in the sense of a supply of 
timber for the pUrpOf~8 of trade ruuning short rve do not believe 
that the  preeent get~errtiou will witness anything qproachiug 
h t  consummation, we are wne  the Im conscioue that tile pro- 
cess of destruction is in our day oarrid on with needless prodi- 
gality. We are, themfore, glad to learn that the American 
Awia t ion  for the Advancement of Science is about to take 
steps for preserving the forests in the United Statee, and for 
the protection from waste of timber generally. A committee 
has been appointed for the p u r p w  of promoting these objecta. 
The attention of Congress and State Legislatures is to be called 
to the great a d  increasing importance of providing by adequate 
legislation for the protectiou, of tile existing woodlands of the 
country against needless waste, and for tlie encollragement of 
measures tending to a more econon~ical use ~ n d  proper main- 
tenance of the timber supply, it being evident that the foreeta 
of the mnntry are being used and wasted in a much greater 
degree than their restoration by natural growth. The com- 
mittee, iu a report they have just presented to the Aseocintion, 
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recommend the enactment of a law to protect trsee plnnted 
along highways, and to encourage such plnntinge by deductione 
iiom higl~way taxes; also the passage of a law that shall 
exempt from taxation the iucreased valne of laud arising from 
the planting of trees where none were growing, for such period 
as may appear proper, or until some profit may be realized 
from plantation; by appropriations of money to agricultnral 
and horticultural societies, to be applied as premiums for their 
planting, and for prizes for the best essays and reports upon 
subjects of practical forest culture ; by encouraging education- 

.a1 institutions to introduce conrses of instruction having = 

reference to practical eylviculture ; by laws tending to prevent 
forest fires ; b imposiog peualtiea against wilful or careless 
li hting of euc fires, and eulargiag and defining the powers f K 
o local officers in calling for assistance and in adopting 
measuree for suppressing them ; by eetablishing under favourable 
circumatancea model plantations; by the nppointment of a Com- 
mieeion of Forestry under State authority, annlogoue to the 
Commissiou of Pislleriee. 

Whether this praiseworthy effort of the Aesociation will meet 
with the eucouragement it deeerves from the legislative aetho- 
ritiea aud secure the ends it aims at, remaine to be seen. Great 
bodies move slowly, aud rnany projecta of thie kind have beeu 
urged on Congress before, but we never heard that auything 
cnme of them. 

PRE~EEVINQ T I ~ E R  IN TEE GBOUND.-~~  speaking of the 
well-known methode of preserving posts and wood which are 
partly embedded in the earth, by charritlg and coating with 
tar, it is enid these methode nre only effective when both are 
applied. Sllould the poles only be charred without the sub- 
sequent treatment with tar, the cl~aroonl formation on the 
enrface woul,d only act s~ an absorber of the moisture, and, 
if nnything, only hasten the decay. By applying a coating 
of tar without previously charring, the tar would only form 
a cnsing about the wood, nor would i t  pelletrate to the deptl~ 
which the absorbing properties of the charconl surface would 
ineure. Wood that is exposed to the nction of water or let 
into the ground sl~onld first be cllarred, and then, before it has 
eutirely cooled, be treated with tar till the wood ie thoroughly 
impregnated. T l~e  acetic acid and oils contained in the tar 
are evaporated by the heat, and only the resin left behind, 
which penetrates the pores of the wood and forms an airtight 
and waterproof envelope. It is important to impregnate t l ~ e  
poles a little above the line of exposure, for here it is that the 
action of decay affects the wood first, and where the break 
always occurs when removed from the earth or strained in test- 
ing.- MecRanic. 



THE October number of the R m  a!e8 Eaux et Fortts an- 
nounces the retirement of both M. Nanquette, the Director, 
and. M. Mathieu, the Professor of Natural Elistory at the Forest 
School of Nancy. M. Nanqaette will be succeeded as Director 
by N. Puton, whom many of us knew as the Profeseor or Assis- 
tant Professor of Forest Law, and who is besides well known 
for his writings on ' Am6nagement.' The eucceseor of M. 
Mathien hae not yet been appointed ; we presume it will be M. 
Fliche. 

MONUMENT TO FOBEST DIRECTOB BURCKHABDT.- We have 
received a Circular, signed by several eminent Forest Officers 
and other friends of the late Dr. Burckhardt, saying that a 
committee has been formed at Hanover for the purpose of 
erecting in a forest near that town a monument to commemorate 
the life and work of a man who was disti~iguished both as 
a forester and ae an administrator. Contributions will be re- 
ceived by Forest Minister &aft in Hanover.-D. B. 

WE are sorry to say that the author not having sent us in 
time the mnnnscript of the second portion of his paper on Froate 
and Forests, we must defer completing it till our next ieeue. 

---*- 

The following have been the prices of Teak and the ~took in 
hand at  the Public Docks in London during the last quarter 
of 1880, compared with the corresponding period of former 
yeare :- 

Prices. 
1879. 1880. 

$ 8 . b S  ;. 2 8 . b $  8. 

1st Ootober ... 8 10 ,, 10 10 13 10 ,, 14 10 
1st November ... 9 0 ,, 10 15 13 10 ,, 14 10 
1st December ... 12 0 ,, 13  0 13 10 ,, 14 10 
Stock at tha PubEc Doaks in Z o d 8  of 50 cubic feet. 

le t  October ... 11,900 8,200 3,400 
1st November ... 11,900 7,400 3,200 
1st Deoenlber ... 10,100 6,200 2,600 

The figures are taken from Messrs. Churchill and Sim'e 
Monthly Circulars. The great rise in prices and the reduction 
in the quantity of timber in stock are remarkable. 

D. B. 
86 



1.-QAZBTTS OF INDIA- 
No. 645B.-The 8th October 1880.-Mr. W. B. Pidsr, B. A., 

Assietant Coneervator of Foreate of the 1st Grade in 
Aasam, is appointed to officiate as a Conaervator of 
Forests of the 4th Grade in that province, in addition to  
hie own duties, during the absence on privilege leave of 
Mr. 0. hiann. 

No. 688F.-l'ha 22nd Octohrr 1880.-The Notifications of 
this Department, No. 99F.. dated the 13th February, and 
No. 169F., dated the 4th Bhrch laat, promoting 
Mt. Y. H. Fmara,  B.A., from the 3rd to the 2nd Grade of 
Dspnty Consematore of Foreats in British Burma, and 
directing the reversion of kfr. P. J. Carter to  hie eub- 
stantive appointment of Assistant Conservator of Forests 
of the let  Grade in that prorime, are cancelled. 

No. 708F.-The 29th Octobar 1880. -Yr. 8. h e d ~ ,  Deputy 
Conservator of F o r e ~ t s  of the 1st Grade, now on leave, is 
transferred from tbe Central Provinces t o  the Pnnjab. 

No. 748F.-Pha 18th A%vember 1880.-Mr. B. L. Hcinig is 
appointed to officiate as a Sub-Aaeietant Conservator 
of Foreats, with effect from the 23rd October 1880, the 
date on wbiah he joined hie appointment. 

Mr. Hainiq is posted to Rengal. 
!a - O A Y , C ~ A  ~ A Z E T T E . -  

29th Septsmbw 1880.-Efr. W. NU. Qrean is promoted 
to tbe 2nd Qrade of Aseistant Conservators of Forests 
with effect from the 12th June 1880, the date of hie con- 
firmation in tbe 3rd Grade of Assistant Conservators. 

!&'ha 6th October 1880.-The leave for three months granted 
to  Mr. E. &chs, Assistant Conservator of Foreste in 
charge of the Teesta Divieion, under para. 22 of the Foreat 
Department Code will have effect from the 13th and not  
from the 1st July 1880, aa previously notified. 

The 12th October.-Mr. H. R. Davia, and Mr. J. 8. Qarnile, 
Assistant Conservators of Forests of the let  Grade, a r e  
promoted to the 8rd Grade of Deputy Conservators from 
1Sfh July 1880. Mr. Bolnble will continue to act, until 
further orders, aa Conservator of Forests. 

The eervicea of Br. ?X Joeob, Deputy Conservator of 
Forests of the 2nd Grade, now an furlough, are placed a t  
the disposal of the Chief Commissioner of the Central 
Propincer, from the date of hie return from furlough. 

The mervices of d€r. J. C. HtwDowEl, Deputy Conoervntor 
of Foreete of the b d  Grade, in chaqe  of the Darjeeling 
Divieion, are placed a t  the diepoeal of the Punjab Boyern- 
ment. 



Ilr .  E. E. Dorrir. Deputy Conwrvutor of Foreab,  is  appoint- 
ed, until further orders, to have charge of the  Darjeeling 

Diviaion. 
The 22nd October 1880.-Under the  provieione of Rule I11 

of the Bulea of the 28th July 1879, m d e  under Section 
25 (i) of the Indian Foreat Act (Act VII of 1878), t h e  
Lieutenant-Governor is pleaaed to sanction t h e  closing 
of the  reeerved forests of the Darjeeling Terai and lower 
hilln, ae well ae those of t h e  Julpigori district againnt 
hunting, ehooting, o r  fiehing, from t h e  1st December 1880 
to t h e  l a t  J u n e  1881. 

m a  26th October 1880.-dl?. 8. 8. Dodawrodh, Deputy 
Conaervator of Foreats of t h e  3rd Grade, ie appointed 
uritil further ordere t o  have charge of t h e  Chittagong 
Division. Y r .  E. Q. Chester, dsaiatent ~onserva tor  
of Foreate of the  Let Grade, i n  charge of the  Chith-  
gong Divirion, ie transferred to t h e  Teesta Division. 
Mr. E. P~chs ,  Aesistnnt Conservator of Foreate of tbg 
2nd Gmde, in charge of t h e  Teeata Division, is tram- 
fe-red t o  the Haznribagh Diviaion. 

lVoftfiation.-The 23rd October 1880.-The following rules 
paeeed by the  Lieutennnt-Governor, under eection 75 (b), 
of the  Indian Forest Act VII of 1878, are hereby 
published for general information :- 

B n h  for tL Qrant of aewardr to Government O&wr and o h  
icl a a r u  under the Indior Poreat Act. 

All non-gazetted Government OBcem, and persons not in the employ 
of Qovernment, are eligible for rewards nnder these rules. 

2. Any Magiatrate convicting an offender of any F m t  offence, or 
dirwting the confincation of any property under section 66 of the Act, may 
grant, in such proportion an he thinks fit, t o  any person or peraone who 
have contribnted to the seizure of the property or the oonvictiou of the 
offender, a rewnrd not exceeding the value of the property co&cated, plw 
the amount of any fine imposed. 

3. Tbe Forest Officer tbe case may, if no reward is granted 
by the Mapistrate, apply to the Magistrnte for ordem regarding the dietri- 
bation of fines, and the value of forfeitnrea. I n  the event of the Wu- 
trate's refnsnl. referenoe may be made by the Conservator of F'oresb to 
the local Government. 

1. Rewards granted under thew rules shall be disbnraed at  onoe, if 
they are less than Be. 100. If  they are over RI. 100, that sum only will 
be disbnreed nt onoe, and the reat after the period of appeal hiu ex ired, 
or the appeal hu &u rejected. I n  the event of tho conviction &ing 
reversed on appeal, the amount paid in rewards rhall not be recovered frola 
the persona to whom it hm been paid, unless it &all appear that they have 
acted fraudnlently. 

6 .  I n  caem where. nnder section 67 of the Indian Forest Act, a Forest 
nfficer has accepted n snm of money as compensation for any damage which 
has been committed, tbe Conwervator of Forests mny authorize the p q -  
ment of a portion of the amount realieed .r a ,reward to aoy pemon who 
may hare oontrihted to the discovery of the offender. 

The 80th October 1880.-Under Slauee (a), aection 29, 
Act  V I I  of 1878, the  Lieutenant-Governor is pleaaed to 
declare tha t  from the  l a t  November 1880, treea of t h e  
undermentioned claaeer in the  protected foreate of t h e  



Government Eatate of Khoorda, in  the  diatriet of Puri,  
ahall be reserved ; that  ie t o  say, d l ,  p d l ,  aian, kendn 
(ebon ), kurnm, anam, teak, gambhari, tinia, kongom, 
asan, {mi, rnahanim, and chhurinna. 

m e  17th Novsmkr 1880.-In exercise of t h e  power con- 
ferred by section 19 of the  Indian Foreet Act, 1878, t h e  
Lieutenant-Governor hereby declares the  landa described 
in the  Schbdale hereto annexed t o  be  a reserved forest 
from tlie l a t  December 1880. 

Diacriptionr oj  Boundary. 
DI~~PI~T-Chittagong Hill Tracts. Name of Foreat, Matamori Reserve. 
North.-A demarcated line laid down from the ridge of Marang- 

atong down a spur, across the Matamori river a t  old Rajhonplvs and 
a spur to the water parting between the IPinekheong and 

Satamori riven. 
Eat.-The water parting between the Twinckheon and Matamori 

rivers M far as the m c e  of the former. thence t t e  watar parting 
between the Snngoo and Matamori riven M far M the source of the 
latter. 

Bouth and Weat.-The watar parting between the Matamon .on the 
one side and Arrakan and the are a drained by the Bagkhally river on 
t h e  other, as far M the demaroated line forming the north boundary. 

This reserve was notified under section 4 of the Forest Aot 1n the 
Oalnrtta Qazstts of 29th May 1878, and includes the nrea notified as 
the Matamori reserve under section 34 in the Oatcrrtta (fussUs of 23rd 
January 1879. 

iVot~$cation.-Tha 11th Dscsmbsr 1880.-The following rulea 
passed by the  Lieutenant-Governor of Bengal, under aec- 
tion 75 (d) of the  Indian Forest Act VII  of 1878, a re  
hereby publiehed for general information. These rules 
npply t o  the  diatricte of Darjeeling and Julpigori, and 
will hold good during the  season in which fires may be 
expected to  occur from t h e  l e t  November in  one year to 
t h e  l e t  J u n e  i n  the next :- 

1. An? p n o n  living in the vicinity of a aovernment Foreet Rererve, 
or mupying or using land in snch vicinity, and desirons of clearling by 
fire any standing forest or urans land near that reserve in a locality from 
which much flre would be likely to endanger the reserve shall obrerve the 
following rules :- 

(1.) He shall give notioe of a t  least one week to the nearest Forest . . 
officer, ranger or forester, of his intention. 

(2.) He shall clear a belt of land at l eu t  20 feet broad on the side. 
of the land he propmen to burn, nearest to the foreat 
Rererve. 

(3.) H e  rhall chnme for snch burning a day or time when a high 
wind is not blowin . 

(k) Re shall light the !re in direction contrary to the prevlling 
wind. 

9. Any such peraon desirous of burning on land adjoining a F o m t  
R-erve, wood grim or weeds, or other cut material, ahall colleot that 

into heaps, nnd burn it separately in such a way tbnt t,he fire may 
not endanger the forest reserve. 

3. Any person collecting inlammnble forest prodnee, suoh M grasr and 
bam'wos, on land adjoining II forest reserve, and nn holder of a permit 
to cnlleot snch materialr from the forent rarerre, sbafstrck the material so 
aollwted in an open rpace ae far qmoved os porrible, from the fomt. 
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4. All prrronr hrrdl ing on roads, ing thra h or along the bound- 
ary of a f a t  -ma, nhail -p o n r t  suah Za* u may be a ~ r ~  
m d  w t  a rt for the purpose of camping grounds by the Forest OfBoer, 
r h o  0h.r y d y  publish a list of suoh grounds in the vicinity of h e  
rosrre. Camping at other localities khan thore no ret apart is forbidden ; 
m d  all p n o n s  no camping shall light any fires they may make for cooking. 
or otber p u r p o ~ ~  in such a way an not to endenger the fomt  reserve or 
the buildings or pra rty on the r~mping groand ; and they shall extin- 
guinh all sach 5m Efore Irving the camping ground. 
6. Ths carriage of burning wood, firebrands or tomheo, through or along 

the boundary of any renerved foreat, in prohibited. 

~.-QAZITTP or N. W. P a o m o ~ s  AXD OUDH- 
No. 979.-ma 20th October 1880.-Mr. E, P. Dmosy, 

A w b t a n t  Conservator, Valuation Surveys, privilege leave 
for two months from the  1 s t  November 1880. 

No. :960.-!l'ha 16th October 1880.-The services of diir. 
B. S. Dodrwrth, Deputy Coneervator, and of Mr. 
A. a. Grant, Assistant Coneervator, a re  placed a t  
t h e  disponal of tlle Government of Bengal. 

No. 1087.-ma 18th Noamber 1880.-In continuation of 
Notification No. 755, dated t h e  14th Ju ly  1880, i t  is  
hereby notified that  t h e  Assistant Conservator i n  charge 
of t h e  Ganges Division, Central Circle, t o o t  over charge 
of the  Chandi Forests from t h e  Superintendent, Boorkee 
Workshops, on the  1st  November 1880. 

No. 1004.-The 2nd November 1880.-Under section 41, 
Act VII. of 1878 (the Indian Foreet Act), t h e  Lieate- 
nant-Governor of t h e  North-Western Provincee and 
Chief Commissioner of Oudh h m  made, and with the  
eanction of the  Governor-General i n  Council is  pleased 
t o  publish, the  following rulee for t h e  reserved and pro. 
tected foreets in t h e  Pu'orth-Western Provinces and 
Oudh :- 

1. All words used in these rules and 'dehed in Act VII. of 1878 
(the Indian Foreet Act) shall be deemed to have 

Inbrpmbtion the meaning respectively attributed to them by the - - 
said dot. 

e. ~ . - f i a n q m t  by land.-The Conservator of Foreeta may e8t.b- 
lish dep6t.n within the limits of, or on the bound- 

EabblLhment Of ' aries of, any reserved or proteoted forest for the depbb for the examin- 
of timber, &. examination of timber and other forest produce 

in transit through or out of such forest, and for 
the collection of dues on such timber or produce : Provided that the 
name and situation of each de t, and the route on which it is situated, B" is notified in  every town an village in the neighbourhood of such 
dep6t. 

3. No timber or other forest produce shall be moved throu4h or 
out of any such forest on any route on which a 

mOring depbt has been established, unless covered by a timber, &. 
paas issued by the Forest Officer, or b the owner 

of the forat ,  as the m e  may be. Such paas shall specify t i e  kind and 
quantity of timber or other forest produoe, the marks it  bears (if any). 
and the lace it  aame from ; and shall be legibly signed or stamped 
by the A r e s t  Oilicer. or, when loch timber or produce comm from a 
private forest, by the owner of such foreat. 
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4. The moving of any timbta or other forart 
Plphibi(im produce through or out of any reserved or pro- 

.",",";: :ybe]efife;i tected forert, except by mutea on which depbt. 
routen. have been ertablished under Rule 1, ir prohi- 

bited. 
6. Within the limite of their respective chargea, the Coneewator 

of Foreeta, the Collector of Bijnor, the Deputy 
05csr8 who Commissioner of Lalitpur, and, when in charge of mnnction exemptions. forest divisions, Deputy Conservstors, Aseistrnt 

Conserntors, and Sub-Assistant Conservators, may exempt the inhr- 
bitants of any locality, or any class of timber or other foreat produw 
from the o~eration of Rules 3 and 4. 

6. I&-Transport 6y river.-No person having 
I e o ~ ~ ~ ~ ~ p , " ~ ~  001- launched his timber, or set it  afloat on any river, 

shall collect the same, except- 
(a.) With the rmission in writing of the Forent 0 5 w r  in charge 

of the Erest division. 
(b.) At places whicb suoh d c e r  shall notify as catching depbts. 

7. No Dcrson shall raft or otherwise convev anv timber which has 
been collected on an river kithGut first obtain in^ 

Pufmnllingtim- a pass from the &rest Officer in charge of the bar. 
forest division in which the river is situated, or 

from such subordinate officer as the officer in charge of the forest divi- 
sion may authorise on that behalf. Such ass shdl show the number 
of logs or pieces, the kind of timber, the mar!s indicative of the o m e h  

ro erty therein, the place of ita destination, and the time for which 2 s&l remain in  force. I t  may specify that the timber may be h p p d  
a t  certain places to be named in the pass. 

8. NO pass shall be issued for any unmarked timber. or for such 
timber as bears a mark not registered as herein- 

P to be juu* after provided : Provided that when any person. 
for t~mber unmnrked 
or bearing unregi.- having timber in transit on a river a t  the date of 
bred mark. the publioation of these rules, applies for a ass 

for such timber within ~ i r  months from such Bate. 
ruch pa88 may be granted, although the marks on euch timber have not 
been registered. 

9. Any Forest Officer may require any person, rafting or conveying 
timber as aforesaid. to produce the pass for tho Ihtention of timber ,,+, an, time. in default of produo- No person shall be entitled to 

tion of pun. raft or convey timber b virtue of a pass wl~ich 
he does not himself hold, g u t  which is, or is stated 

to  be, in the hands of some other pernon. I n  the event of the p w  not 
being produced, the Forest Officer may detain the timber. 

10. For iissue bf the pass a fee not exceeding oneanna for each 
log or piece of timber may be levied on suoh river. 

for Of prim and a t  such places, as the Conservator of Forests 
may, from time to time, direct. 

11. All persons wishing to float or otherwise mnve timber by any 
river sball register, a t  the office d t h s  forest dim- 

Bsgiltrntion & sion to which the control of the river pertains. ber, property marks. 
. the mark which indicates their proprietary right 

in suoh timber. A fee of Re. 6 shall be pnpable for anah reghat ion.  
No more than one mark shall be registered for each owner. 
12. No person shall be allowed to register r mark alrefdy refis- 
Bsfasal of regilh.- bred in favor of another person, nor any mark 

tion of marks .imi- nued by Government ; and the Forest Officer may 
lar to thole alrendy in refnee the registration of an mark which in lur 
nc, either by Q0w.r- judgment so closely rssemcles a n a r k  a a d  b r  

or ahr  P* Government or regimtered in favor of any penon, as  
100. to  be easily produoible by altering such marks. 
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13. Every registration nnder these rnles  hall 
Regi'tmtiom to "Id hold good for three years, following the 1st of g m d  for thm yeus. .Tannary next, after the date of registration. 
A certificate showing the mark regi~tered. tbe date of registration, 

the period for which it  holds good, and acknow- 
Mcab of l e d ~ ~ n g  the payment of the fee, shall be Riven to h t h  every person registering hi8 mark. 
14. Within the limits of an7 area notified nnder section 46, the 

oonverting, cutting, burning, concealing, or mark- 
h T e * i ~ ~  cutha* ing of timber, the altering or effnoing of any marks burning. concealing, or 

- h g o f h b e r .  on the same. and the posression or aarrying of 
marking hammers or other implements used for 

the marking of timber. except with the permission in writing of the 
Forest Of3cer. is prohibited. Such permisrion, if granted. shall specify 
the lsae at  which on1 it  is to take effect, and may contain such other 
cmgtions regarding t l e  previous inspection of the timber, and other- 
wise as may be necessary. 

16. 111.-Qme*al.-Any perean who infringes an of these rnles 

Pmulty. 
shall be liable to imprisonment oleither descrip- 
tion for a term which may extend to six months, 

o r  to fine whioh may extend to five hundred rupees, or to both. 
No. 1112.-The 18th December 1880.-Mr E. McA. .lloir, 

Assistant Conservator, 1 s t  Qrade, t o  be Deput  
rervntor, 3rd Grade, with effect from the  2nd go?): 
ber  1880. 

No. 1119.-Th 14th December 1880.-Mr. B. J. P. Pindet, 
Sub-Assistant Conservator of Forests, having reported 
his return t o  duty on the  forenoon of the  25th Novem- 
ber 1880, t h e  unexpired portion of his leave is hereby 
cancelled. 

No. 11.33.-17ia 18th Deeember 1880.-In supercension of 
this department Notification No. 910, dated t h e  15th 
September 1880, Yr. B. 8. Dodrwwth reported his 
re tu rn  t o  du ty  on t h e  30th August  1880, from the  
leave granted him in Notification No. 313, dated t h e  
8 th  April 1879, aud nasumed charge of the Kheri Divi- 
sion on the forenoon of t h e  2nd September 1880. 

Ho. 1141.-The 22nd Deeambw 1880.-Ur E. Zed. Hair, 
Deputy Conservator, 3rd Qrade, reported his return 
from furlough on the 23rd November 1880, and is placed 
i n  charge of t h e  Tons Forest Division. 

No. 1160.-Ilia 3 l s t  December 1880.-Mr. 0 .  Greig, A s ~ i s -  
t a n t  Coneervator, 2nd Qrade, to A~aietant  Conservator, 
1st Grade, with effect from the  5 th  November 1880. 

~.-PuRJAB GAZETTE- 
No. 403F.-The 8th October 1880.-Hr. 0. P. Elliott, 

Ofliciatiug Deputy Conservntor of Foreste, 3rd Qrade, 
is confirmed in his appointment. 

No. 407F.-Mr. L. B. Smith, Sub-Assistant Conservator 
of Forests, attached t o  the  office of the  Conservator of 
Foreeta. Punjab, is transferred to t h e  Beas Division, 
which be  joined on t h e  forenoon of the l e t  Septem- 
ber  1880. 



272 ESTBACTB ~ R O M  OFFICIAL O A L L T T I S .  

No. 432F.-The 27th Oetobsr 1880.-Mr. A. Y. Bnrfhm; 
Assistant Conservator of Forests, 3rd Grade, is pro. 
moted to the 2nd Grade, with effect from the 14th 
September 1880. 

No. 437F.-The 28th October 1880.-The sewices of 
dPr. B. H. B. Powell, O.S., are placed a t  the disposal of 
the Government of India in the Home, Revenue and 
Agricultural Department, for employment on special 
duty in Madras, with effect from the 1st November 
1880, or such date as he may be relieved of the charge 
of the Umballa Division by Mr. J .  W. Itiacnabb on return 
from furlough. 

No. 4411.-Ths 2911 Octobcl. 1880.-Zr. X. 8pmling, 
Deputy Conservator of Forests, Fuel Reserve, North 
Diviaion, haa obtained leave of absence on medical certi- 
ficate for one month and twelve days, with effect from 
the afternoon of the 18th September 1880. 

No. M2.-Mr. J.  8. Mackay, Assistant Conservator of 
Forests, Gujranwala Division, ie appointed temporarily 
to the charge of the Fuel Beaerve, North Division, 
vice iUr. 3. Sparling. 

No. 47.-The 80th Octobtw 1880.-In continuation of 
Punjab Qovmmant ffazdts Notification NO. 41F., dated 
20th January 1879, the Hon'ble the Lieutenant-Governor 
is pleased, in exerciae of the authority vested in him by 
section 16 of the Indian For& Act, 1878, to appoint 
the Settlement Commissioner of the Punjab, for the 
time being, to bear appeals from the orders of the 
Forest Settlement O i c e r  of the Jhelum and Shahpur 
Districts. 

No. 468F.-The 20th Novambtw 1880.-Mr. J. C. iVcDonsll, 
Deputy Connervator of Forests, tran~ferred from Bengal 
to the Punjab, is attached temporarily to the office of 
the Conservator of Forests, Pulljab, with effect from the 
forenoon of the 11th November 1880. 

No. 472F.-Th 28rd November 1880.-Mr. A. M. Raufhar, 
Aaaiatant Conservator of Foreets was, on being relieved 
of the charge of the Fuel Reserve, South Division, 
appointed to the charge of the Fuel Reserve, North 
Division, with effect from the forenoon of the 21st 
October 1880, tries Mr. J.  8. Mackay, Asaietant Couser- 
vator of Forests, who rejoined the Qujranwala Division 
on the same date. 

No. 474F.-Mr. W. dhaksqear, Assistant Conservator 
of Forests, resumed charge of the Fuel Resene, 
South Division, on the forenoon of the 14th October 
1880, on return from the privilege leave of absence 
granted to him in Punjab Qommanb Qaz~tts Noti5cs. 
tion No. 318F., dated 10th August 1880, relieving 
Mr. A. M. Bsuthm. 

No. 4 7 6 F . d i r .  B. D'A. Vincent, Aaaistant Conservator 
of Forests, reaumed charge of the Plantation Division 
on the forenoon of the 23rd October 1880, .on return 



from the leave granted ta him in Punjab Qbomaent 
Uazatla Notification No. 266P., dated 5th July 1880, 
relieving Mr. 1 A. Doum. 

NO, 481F.-Tb 24th November 1880.-In continnation 
of Punjab Qouernnumt Oaeatts Notification No. 872F., 
dated 9th September 1880, the undermentioned Officer 
baa been m t e d  a further extension of leave by Her 
Majesty's Secretary of State for India, aa advised in 
list dated 16th October 1880. 

No. 499F.-The 7th D d e r  1880.-Mr. E. HpiarZing, 
Deputy Conservator of Foreeta, in, on the expiration of 
the leave on medical certificate, granted to him in Punjab 
Qoumrnent Qazetk Notification No. MZF., dated 29th 
October 1880, posted temporaril to the Bavi Division, 
which he joined on the 1st ~ o v e m L r  1880. 

No. 601 &'.-In nupercession of Punjab Q o v o m ~ t  Qatstts 
Notification No. 4mP., dated 8th October 1880, Mr. 
C. P. EZZiot, Officiating De uty Conservator of Foreste, 
Punjab, is confirmed in !is appointment, with erect 
from the 80th July 1880, oics Xr. A. PengeUy, 
deceaeed. 

No. 627F.-ZL 28rd D- 1880.-kr. H. h&, 
Deputy Conservator of Powate, transferred from 
the Central Province0 to the Punjab, reported hie 
amval at Lahore on the forenoon of the 8th Decem- 
ber 1880. 

No. 688F.-Mr. H. Lueds, Deputy Conservator of Fo- 
rests, is attached to the office of the Conservator of 
Foreats, Punjab. 

dl*. Leads assumed charge of his duties on the forenoon of 
the 14th December 1880, relieving Hr. J. C. AtcDoneZZ, 
Deputy Coneemator of Poreete. 

No. 3702.-The 9th October 1880.-The Chief Commissioner 
is pleaeed to inveat Mr. H. iKmre, Aaabtant Comervator 

86 
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of Formto, Na nr, with the owem dswribed in ~ection P 71, Act VII. o 1878, (The d i m  Forest ilot), to be ex- 
ercised within the limite of the Nagpur h t r i c t .  

No. 3858.-2% 18th October 1880.-Three monthe' privi- 
lege leave ie granted to &?r. E. Dobba, Aseistant Conser- 
vator of Formtn, with effect from 20th instant, or eucb 
puhsequent d#a on which be may avail bimeelf of it. 

No. 3888.-The mtrl Ociobsr 1880.-Mr. W. Ehy, Aanirr- 
tant Con~ervator of Foresta, aseumed charge of the first- 
claae reserves, Betul Division, from Mr. Whittall, Deputp 
Oonsemator, on the afternoon of the 243th September hut, 
and of the second-claas reserves of the same division on 
tBe afternoon of the 6th instant. 

No. 4083.-2%6 29th Ooioaar llBO.-fl%ree leoptho' privi- 
lege have is granted to Lieutenant-Colonel H. C. T. Ja- 
vett, KO., Deputy Conservator of Foresta, with effect 
from 1st November, or such subeequent data on which he 
may avail himeelf of the same. 

No. 4280.-Tb 11th Noombm 1880.-Lientenant-Colonel 
22. 4 Z! &ma#, V.C., Depnty Canser~ator of Fore&, 
availed bimeelf of the privilege leave granted him by No- 
tification No. 4083, of the 29th Ootober la& on &e fore- 
noon of the 2nd instant. 

No. 4281.-Mr. E. Dobbs, AeaistantCon aervator of Forests, 
availed bimeelf of the privilege leave granted him by No- 
tification No. 8853 of 18th October k t ,  on the 27th 
idem. 

yr- E. =. T Boopar, Assistarit Oonwrvatpr of' Foreata, 
reported 16 arrival a t  Seoni, and assumed charge of that 
Poreat Di&ion from dlr. L Dobbs, op the dtnmoon of 
the 26th October last. 

No. 4418cr.-The 28th November lA80.-In euperceeaion of 
Notification NO. 1824 dqted 14th Ma 1880, the Chief 
Comrnisaioner is ple.aed. under section L of Act VII. 
of 1878 (The Indian Forest Act), to prescribe and limit 
the duties of certain Forest Officers, and to provide for 
the ayment of rewarde to certain offir*rs and informera 
by t g e following rules :- 

I. The Canserva$x of Forests, dl Deputy Commissioners, Assistant 
Coaunission6rs, Deputy Conservators, Assistant 

Powm of Fomt O f i ~ m .  Conservators, Sub-Baaiataqt Cgn~ewators 
(whether probationers or otherwise), Tahsildars. 

Forest Rmgem, Foresters and Forost Qlirrrds, whetiier in permanent or 

t"mpOraa employmeht, are appr,iitcd to do all acts and exercise all 
wen t at are provided by the Aot to be done or ererciwd by any 

Kmst  mcer.  
11. With the exce tione provided b ruh 111. and IV. the pqwqr 

mentioned in the thirlcolumn of the fofiowing schedule will be exercised 
ly the offiosrs mentioned in the firat oolomn of the wqe a~bcdqle oppo- 
srta w W  they appear. 



III. f i e  Conservator of F o r d s  is empow. 
Powem d Qdsmtora 

IV. I n  wspect of 
P?tm Of &puty am. 

minaonera. 
V. The Consemtot' of Forests ie em wered, under section M of . 

the Acf,, wild the previou8 sanction of the ~rnmissioner  of the D i ~ k k l ,  
to stov wavs mil mtercoaraes in reaefved forest& subject to the provi- 

OW of moen empower~d. 

I.-AU Deputy Consewatore, A&. 
taut Conmsnatora and 8ub -h -  
listant Oonwnatara when in 
charm of Porest diviaon. 

I -  h Commissionen. A* 

sions of t6at section. 
VI. All Revenue Ofscera below the rank d Tahsildar, and ad  Police 

Officers t6 and including Inspectors,' and all 
artain &vmae* Forest ~%cers  including cle~lt. and messengem' 

.Ird OfEwm may below the rank of Sub-Aasista~t Codsewator, an receive mwu& 
well as ceraona not in the pnMiw eemce, 

& 'ble for rewards mdel'the followin d e s  :A - FIL On m n v i ~ t i m  of .~loffender, 9 Magistrate by whom the oua 
has been decided is anthotized to grant a rkward; ,Yiadrn WE$f~hzG sot exaeedixig the estimated value of the hmber 

beed I prosecution. or other forest produoe, or other artidlea codscat- 
dd,plurr the amonntof any fine i t a p ~ e d  (md no6 

exceeding Bs. 100) in wch proportions as he may think fit, to any per- 
eon or persons who mar have contributed to the seizure of the prapew 
o ~ n f i s m t d  or the eonmution of the offender. 

VIII. kf i n  my onse the blagisthte cooaiders that more than Rs. LOO 
should be distributed m rewarde, he shell submit his recammendation for 
a lar er reward through the Conservator of Foreste for the o r h r s  of the' 
h a !  ~orernment ,  giving his reason for the Name. 
1X. In cases where, under section 67 of the Indian Forest Act. a Forest 

Bection of the 

ak'~$dn 
U e  @.an. 

i 
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. 
Offlcer has aocepted a sum of money as com- 

Rmarda b informers pensation for any damage which may pave been 
lhe Off- ha committed, the Comerrator of Forests may 

~ampoanded. 
authorhe the payment of a portion of the m o u n t  

I 
. BrM -ption conferred. Po 

To ublish tnnsbtion of k ~ i o m  
0P-ed f o n u a  

To not* rsaow durhq which the 
kindlina, &c.,of flra i m  not prohibited 

To not~fy depoa for d*tL timber &a. 
To irsoe notioe to ohban t .  & driR 

timber &o. 
To dsidp obima to dnh tirnbg, &a. 
To rermva paymenta on .ooomt of 

drifi timber be. 
. TO . e ~  rorert'pminos ~o r s rnmsn t  

d u a  

I 

,Todireutrelaseof propmQmh& 

) 

To permit add 0thenri.e prohibited in 
n sened  ~or-ta. 
To tske don of foreat prodwe 
r a f s r o 0 b . ~ 0 r . O r ~  
OK ims. 

sistan!mmissioners, IYepttty 
con- Aqisanb Comrr 
vaton. Sub-Ass~st.nt Canner. M, 
nton and TdUildAn unl .u 
B o r a t  bn(lan. 

Iu.-Au v OonMR.fol8, drdb 
taut onaanato Fontmt Man- 
p r o  m d  P ~ ~ ~ % ~ ~ ~ I I ~  
mthonred in that be by 
C ~ W ~ U Q  d Pomh. 
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realized as a reward to an person or pereons who may have contributed 
to the discovery of the odnder. 

No. 4605.-The 7th Noambsr 1880.-Under section 26 of 
Act V I I  of 1878 (The Indian Foreet Ad), and with the 
sanction of the Governor-General in Council, the Chief 
Commissioner is pleased to declare that the undermen- 
tioned portion of the 2nd Clsas Reaerved Forests of the  
Mandla Distnct shall, h m  t h b  date, cease to be a reserv- 
ed foreat :- 

A. R. P. 
Dhoura nab... ... 1,669 0 0 

No. 4812.-The 24th Dacsnrbsr 1880. -Mr. W. Xing, Assistant 
Conservator of Foreeta, having reported his arrival a t  
Madraa from furlough on the 12th kptember laat, the  
usual subsidiary leave is granted him to enable him to  

id oin hie appointment a t  Betul in these Provinces. 
o. 4796.-The 23rd D d  1880.-In exercise of the 
powers conferred b section 19, Act VIL of 1878, the Chief 
Commissioner ia p?aaad to declare the foreeta specified 
below, to  be Beeerved Forestr from thin date :- 

I l lhwt  BsrdAon, in Tahsil Kurai, in the Sangor district : bounded on 
the north by the village lande of Jamun Kheri and Ghorat, on the east 
by the villa e lands of Ghornt and Khiria, on the south b~ the vill.gs 
lands of ~o&on ,  and on the west by the village landn of Bmaih 

M a w  Pithoria, in Tahsil Korai, in the Sau or district : bounded on 
the north by the Chandrapurn bloak of No. 1%. or Bandri llelewed 
Forest, on the east by the village lands of Pithoria, on the south by the 
village lands of Chirarn and Pnrasri, and on the west by the nllage 
lands of Semra Jambudwip and Hanmantpahari. 

Mauza Chiraru in Tahsil Kurai, in the Ban or district : bounded on 
. the north b the villa~e lands of Pithoria, on &e m t  b the 

lands of &thoria, Rrei and the Pirei block of No. #. or 
Reserved Forest, on the south by the Pirei block No. IV .  Bandri 
Reserved Forest, and on the west b the village lands of Chiraru. 

Moue 8amm Jmbudwip and &era Gond, in T a h d  Kumi in the 
Baugor district: bounded on the north by the villqe lands of Kanem 
Qond and Hanmantpahari, on the east by the village lands of Semrn 
Jambndwip, on the south by the villqe lande of Psrssri and the Jamn- 
nia Dhira' treot of No. X1I. or hle Qond Reserved Forest, and on 
the res t  & the Eman ur and Chouka Pathari trsots of No. XU. or 
Basin Qond Resewed %orest. 

Marra I?aheria, in Tahail Knrai, in'the Saugor district : bounded on 
the north b the villa e lands of Bsheria and Chouka Pathari and the 
Jamunia DL . tract 50. xu. of B d a  Good Benerved Forest, on the 
w t  by the v h g  e lands of Panrsri and the Maria tract of the above 
Reserved Forest, on the south b the Bmia Gond tract of the above 
llsservad Forest, and on the west tY the village landa of Basin Gond. 

Mauza Hanota, in Tahsil Knrai, in the Sangor district, oom rising 
an area of 132 acres: bounded by the Bucnd Foreski of &tosat 
Dewal, Pntgaon and Hanots. 

6.-BRITISH BUU G A Z E ~ E . -  
No- 63.-Th 18t% Seplembs* 1880.-The forest situated 

iu the Hlaing township, Hanthowaddy dietrict, bounded 
aa below, having been eanctioned by tho Chief Com- 
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missioner as a Government mewed foreat, under 
sections 13 and 14 of the Forest Rulea of 1886, is 
hereby notided M the Oh-kon 8tcrts Bs~mve, subject 
only to the rights enumerated in the statement of 
rights. 

Area,about  125 squaw miles. 
No. 6h.--!Phe 18th r S a p h & r  1880.-It is hereby noted 

that the Chief Commissioner h~ eanctioned as a Govern- 
ment reeerved foreat, in accordance with section8 1 3  
and 14 of the Forest Bales of 1865, the for& situated 
in the Shway-ggin district, Tenasserim dioieion. The 
reserve will be known as the Kyone-tom 8- 
&me. I ts  area is about l f  quare  miles. ~ f e  privi- 
leges to be allowed to the public within the limits 
of the reserve are shown in the statement hereto 
appended. 

No. 68.-!L'he 28rd 8qtem6w 1880.-Hr. C. W. Paltrier, 
Assistant Conservator of Foreats, 2nd Grade, is pro- 
moted to the 1st Grade of Assistant Oonservators, with 
effect from the 1st April 1880. 

No. 69.-Mr. N. Hearla, Assistant Conservator of Forests, 
3rd Grade, is promoted to the 2nd Grade of histant 
Conservators, with effect from tbe 7th June 1880. 

No. 70.-The 24th r9sptwaber 1880.-Mr. John Xu&: 
Assistant Conservator of Foreeta, availed himself, on 
the forenoon of the 1st instant, of the privilege leave 
granted to him in this Departmeut Notification No. 55, 
dated the 6th Auguet 1880. 

No. 408.-me 23rd September 1880.-Mr. 3 8. Uopleaton, 
0.4 relinquiehed charge of his duties in connection . . 
with forest demarcation in the Toungoo district on the 
24th May 1880. 

No. 74.-The 80th Sqptembar 1880.-It is hereby notified 
tbat the Chief Commlseioner haa sanctioned, M a Govern- 
ment reserved forest, in accordance with sections 18 and 
14 of the Forest Rules of 1865, the forest situated in 
the Amherst district, Tenaaserim division. The reeerve 
will be known as the Ko-maw-kab 8hta Ruerve. lte 
area io about nine equare miles :- 

Nwth.-The Day-law stream. 
East.-The Thoung-yin river. 
8outA.-A demaroated line from a point on the Thonng-yin river 'nst 

above the Ka-maw-kala rapids. following the southern foot of the ka- 
maw-kda m g e  to the crest of the Meh-paleh east watershed., 

Wmt.-The Meh-paleh east watershed range. 

No. 76.-Z'he 30tI sbptember 1880.-It ia hereb noti- 
fied tbat the Chief Commiesiouer has sanctiond aa a 
Government reeewed forest, in accordance with eectiona 
13 and 14 of the Foreat Rules of 1865, the forest 



situated in the Amherat diakic8, Ttmmedtti division, 
bounded ae below. The reserve will be kham aa the 
Meh-ka-nJ 8trrta Baterue. I ts  area is eboub SO square 
milea. The privileges to be alluwed to the public within 
the limits of the reserve are shown in the bBrlteaent. 

No. 77.-m6 80th Bsptm6er 1880.aIt ie hereby notified 
that the Uhief Commissioner h a  sanationed, aa a Govern- 
ment reserved forest, in aecordrrace with mtions 13 
and 14 of the Foreet Rules of 1865, the forest rituated in 
the Amlleret district, Tenwerim divieion, bounded aa 
below. The weerve will be koown oe the Afeh. lo State 
~s r -  ~t. area is about 10 q u v e  m i h  B e  privi- 
l e g e ~  to be allowed to the pub!io *thin Lhe b i t e  of the 
reserve are shown in the statement. 

No. 80.-!l'ha 30th September l 8 8 O r I t  ie BBwby notified 
that the Chief Commissioner has otinctioned, as s 
(3ovdrnment reaeived forest, in  eeeotdmce with aectione 
18 arld 14 of the Fdrest Bnlee af 1865, tlve forest situat- 
ed in the Amberat distiot, TenammiIa division, bounded 
aa below. The reaerve will be knob as tlhe Kyuuk-kcb 
€?tats Ramwe. I t s  area is &oat 19 d q w b  miles. The 
privilegee to be allowed to the pnblic withid tbd limite of 
the rename am sbown in the sbtement. 

No. 79.--!l% 146 Octbber 1880.-It ie hereby noted that 
the Chief Commieaioner has sanctioned, as a Government 
wmmed forest, in accordance with riectiona 18 ~ n d  14 
of the Foreat Rulea of 1866, the fopeat situated in the 
Toungoo district, Tehanserim divisioIi, doudded ae below. 
The reserve will be khown as the lb-boung &Ute Ba- 
# m e .  Ita area is about 64d equare miles. The pri- 
vileges to b t ~  allowed to the public within th6 lirnita of 
the reserve are ehown in thelstatement. 

No. 88.-me 17th Nmsrnbsr 1880.eMr. Jokn Niobct, 
Aaaistant Conservator of E'oreste, reported hie return 
from t h e  privilege leave granted twhim i e  thm Depart- 
ment Notification No. 55, dated the 6th August 1880, 
on the 29th ultimo. The  expired portion of. his leave 
is accordingly cancelled. 

No. 89.-Yb 16th December 3380.-The Chief Commieeioner 
sanctions the promotion of Xr. J. N. Pichrd, Assistant 
Conservator of Foreste in British Burma, from the 3rd 
to the 2nd Grade of Assistant Conservatore, wi€h efF'ect 
from tbe 8th November 1880. 

NU. 482.-!Fh 11th Norrdsr 1880.hAt the d d n f i o n  
held in Rungoon on the 8th November 1880, and follow- 
ing days, the nndermentioned officere passed the teats 
in the Burmese language preecribed in thie Department 
Notification No. 202, dated the 19th September 1876 :- 

By the H i g h  8i.andord. 
Itlr. 3. Ni~bet, Aesintant Consemtor of l!omhr. 



Bg the &war &n&d : 

dZr. J .  N. &lad,  Alsiatant Coneenato~ of Poreeta, with 
credit. 

Mr. i?. B. Wwd, Asaietant Con~emator of Fowsts. 
No. 90.-!Phe 23rd D e c d e r  1880,- hfv. T. A. Hauxwd, 

who has been appointed by the Becretary of State for 
India an desistant Coneervator of Foreeta ip Britieh 
Burma, re orted hie arrival in Rangoon on the 22nd P instant, be ore noon. 
N. Eatmod M poetad to the Thumwddy Mvirion, Pegu 

&rat Circle. 
Ho. 98.-The WtI  Decem&r 1880.-The following notilica- 

tion is issued, b order of the Chief Commimioner, under 
the provieione o J ~ u l e  HII. of the Bulea for the Adminia- 
tmhon of Foreeta in Britisb Burma, dsted the 2nd 
Aagust 1866, in continubtion of Bevenue Department 
Notification No. 71, dated the 23rd Septeplber 1880, and 
with reference to t h e  mnclnding portion of paragraph 1 
of Notificstioa Na 83, dabd tbe 8tJ1 March 1876 :- 

W i t w  the Government forede no Thitto trees (BanL+iccrm i J h m )  
of below 18 feet in girth, measured at eix feet from tbe ground, may be 
frlkd, mt, tapped, or o!ihetwise wed w%out a permib grantad b aa 
deer duly authorized m that behalf, exoept when they are oat down 

wupd ho J $4 for the pnrpwe of cultivdon. 
T4ie nptitication W h e  egmt from the dab there& name,  dm 

24th December 1880. 

7.-MXBOBE GAZETTE- 
No. 114.-The 16th O&obst 1880.-Mv. D. 3. EuhAiins, 

Aeeietapt Coneervetor of Foreate, Nundpdroog Divieion, 
is g ra~ ted  exatnipation leave from the 14th i p s t a ~ t  to the 
1st Nmember 1880, inclueive, npder Chapter I, para- 
graph 22, of the Foreat Department Code. 

No. l?$.-!l'h 1124 Noum6ar 1880.-Mv. D. E Hutchr, 
Aesietant Coneervator of Forests, Nuad~droog Divieion, 
b e   wed the +scribed examiorstins ip &uwresa by 
tP9 Gghm $h&rd. 

No. 180.-The 16th Nboambsr 1880.-XP. D. E, HHchiw, 
Assistant Conservator of Forests, Nundpdroog Divinon, 
officiating in the le t  Grade, is confirmed in that grade 
fkom the 2nd November 1880, tbe date of hie pawing the. 
Higher Standard Examination in Eanrreee, under the 
provieione of para. IV of Circular Beeolution of the 
Government of India, Bome, Heveaue and AgricultPral 
Depart~peat, No. 6 F., d&d 23rd February 1880. 

&--beam Grem- 
No. 268.-The 8th October 1880.-61r. Z J. CampBd2, of the 

Bevenue Suruey, is appointed, an a tempomy measure, 
to officiate aa a Sub-Aeeietset Conrervator of Porerb in 
desam, and is appiphd to the Tmpur Rivieion. 
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No. 269.-Mr. D. P. Copekurd, Bub-Aseiatant Coneemator 
of Fowsta, ia trsneferred from the Tezpur to the 0061- 
pira  Division. 

No. 819.-ma 18thNooembor 1880.-Mr. Q. Manm, Conser- 
vator of Foreeta, Aseam, availed himself of the privilege 
leave granted in Notification No. 246, dated the 23rd 
Beptember 1880, and made over charge of his duties to 
Mr. W. B. Pkher, Assiatant-Conservator of Foreats 
l r t  Grade, on the forenoon of the 18th October 1880. 

No. 82.-The 6th Noosmbd* 1880.-In exercise of the 
powera confemd by section 41 of Act VII. of 1878 
(the Indian Forest Act, 18781, and in superseeaion of 
the rulee published in the Revenue Department Notifi- 
cation No. 10, of the 11th May 1880, the Chief Com- 
missioner of Aaamm b pleaeed to make, and, with the 
aanction of the Qovernor-General in Council, to publieh, 
the following rulee, which shall come into force on snd 
from the 1st Janumry next :- 

OACHAE Brvm Ems. 
I.-A11 worde wed in theee d e n  and defined in Act VII. of 1878 (the 

Indian Forest Act, 1878) ehell be deemed to have the meaning8 mpeo. 
tively attributed to them by the eaid Act 

11.-Pasaes me be p n b d  for all timber and other fowet prodnce 
brought down b t te  Berlk and g i t l t h U  riven or any of their tributu*. 
in the hrtriot o!cachar, at the following revenue stations :- 

Sonaimukh, on the B d k  river ; 
Sealbk, on the Barf& river ; and 
Jderbnnd on the Kfhlkhil river ; 

or at woh other revenue rtatione ae the Chief Commissioner may, from 
time to time, by notification in the Armm Q k & ,  prmribe. 

In-BII amounts due to Government in respect of mch timber or 
forget rodnoe, whether aa dn , royalty, or on any other account, shall S bo pd into the Silchar tahe' trsunq, or into the H a U d i  or =ti- 
gorb tahsil tressmen, or at such other pbes ,  ae the Chief Commiseioner 
ma from time to time, by notification in the Arram Gkzctts, pfescribe ; .ndth. treasury receipta rh.U be handed to the Fora t  O 5 a a  m charge 
of the revenue stations, who e h d  thereupon, if requested to do so by 
the person in ohar e of such timber or forest prodnce, gtant a psas for 
the m e ,  in suof form u the Chief Commiuioner may h m  tim to 
time prescribe. 

IV.-If wch timber or other forest prodnce ie brought from printe 
h d  in British India, in re8 ct of which the Government has not the K" right to levy a royalty or ot er payment, and acoordingly no 
to Government thereon, the Forest O5cer shall grant a pass Yi. or due the 
m e  on prodnction of a certificate in the form appended to these &, 
and eignea JJ the owner of the land whence the timber or other forest 
prodace has been derived, or by his agent authorized in that behalf. 
8uch aertifioate, if a ms hm been granted in exchanee for it, shall be 
detained by the oi#ce~ granting the w e .  Pmnded that the Fora t  
Ofecer may deoline to rant euoh ma if he has reason to believe the 
aortisute to be false. %o pwr ah& be granted erce t in exchm e e i th r  
for a tmwurj receipt or for a certificate u hereinbe!ore p m r i d d  
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V.-For the issue of suoh passes, fees will be levied as follows :- 
a. Am. 

(1) For ever). raft of timber or bambrm or boat carrying timber or bunboor, 
and for every raft or boat carrying charcoal .................................... 1 0 

(2) For every a f t  of anen  or boat w i n g  anen... ................................. 0 8 
(8) For every raft of thatching-gram and re& or ekra or boat wrying 

theume .................................................................................. 0 4 

Provided that no fees shall be levied for pseses granted in res ect of 
timber and other forest produce brought from private land in Eritiah 
India  

V1.-No person shall move m y  timber or other forest produce below 
an of the said stations, until a pass has been granted by the Forest o h  in charge of such station. 

VI1.-Should the eraons in charge of any timber or other forest pro- 
duce brought down t f e  Uarlk and Ki t ikh i l  Rivers or any of their tribu- 
tariea in the district of Cachar, desire to land such timber or other forest 
prodnce before reaching any of the said stations. the shall obtain the 
permission in writing of the Forest Officer in charge o?the nearest sta- 
tion. I f  such officer deems fit to grant such permisaion, he shall examine 
and measure the timber and other forest prodnce, and shall, on being 
handed the treasury receipt acknowledging payment of the amount doe 
to Government thereon, or In lieu thereof a certificate of origin as pres- 
cribed in Bule IV., p a n t  a pass as hereinbefore prescribed. 

VII1.-Exce t w ~ t h  the emission in writing of the Forest Officer, 
n o  timber or ot ier  forest pmguce in transit on the B a d k  and KLlJkhhU 
Rivers, or any of their tributaries in the district of Cachar, may be land- 
ed or-removed inland, nor may such timber be cut up, or converted, 
before a pass hm been granted by the Forest Officer for the same. 

1X.-All timber and other foreat produce which is brought down any 
river in the district of Cachar may be stopped and inspected b 
Forest O5cer or Police Officer; and dl persons in chy(e d s Z I  
timber or forest produce shall be bound to prodnce any asses which 
may have been granted to them under these rules, when u%d upon to 
do so by such Forest Officer or Police Officer. 

X - b y .  rson infringing any provision of these rules shall be 
punished n t r  imprisonment of either description which ma extend to 
six months, or with h e  which may artend to five hunuldredru~~ees, or 
with both. - 
Csrtajfcata of Origin required under the p v i a i o ~  of the Cachar River 

Bulw for private timber or other forsat produce. 
1. Name. caste, and father's name, of the owner of the land whence 

the forest produce corered by this certificate was derived :- 
................................................................................................ 

$3. Beaidence of the owner of the land whence the forest produce 
oovered by this certificate was derived :- .....................................................,,,............,........................*. 

3. Name of village or estate where the timber or other forest prodnce 
wan cut :- 
...................................................................................... U........ 

4. Description of timber or other forest produce :- f .r 

...,.-.............,.............................................................,........... 
5. Amount of timber or other forest produce :- 
...................................... I.......,....................,,...............*.......... 

87 
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6. Name, caste. father'a name, and residence of person in charge of 
timber or other forest produce :- 
................................................................................................ 

7. Destination to whioh the cargo is to be conveyed :- 
...an....* .............................. ............................I.. ...................... 

I., A. B., eon of C. D., the pereon named in the first ent above (or 
I* q m t  d u b  mpoumred to  grant ilb cert@cata), do herxy declare 
that the timber (or other forest prodace, ae the case may be) a ecified in 
this aarti6ate ru n t  u p  my (04 my r*aipaZ',) private e n d ,  o d  
that no portion of the u id  tmber (or o&er fomt  produce, aa the cam 
may be) is the property of Government or produced on Government 
land. 

(Signed) A. B. 
No. 845.-ma 8OIh D a d s *  1880.-Mr. T .  J.  CMnptsll, 

Officiating Sub-Assistant Coneervator of Foreste, received 
c h a m  of the Tezpur Foreet Division on the afternoon of 
the 30th November 1880, from Babu Jay Narayan DM, 
Forest Ranger. 

9.-BOMBAY Qrelrrre- 
TL 22nd October 1880.- UP. J. 0, atobw, Acting 8nb-Bane- 

h n t  Conservator of Foreate, Poona, 3rd Gmde, report- 
ed hie arrival for duty to the Deputy Conservator of 
Forestti, Poona, on the 7th September 1880, before o5ce 
hours. 

No. 6211.-In ererciae of the powere conferred by section 
4 of the Indian Foeeet Act, 1878, Government are 
pleased to appoint Illr. A. fiewnn, Extra Second Aesie- 
tant Collector, Satara, t o  be Foreat Settlement Officer 
in the undermentioned Tnluka of the Satara Collectorate. 
for the purpoeee set forth in eection 4, clause (c) and 
sections 28 and 84 of the said Act :- 

Ta~n~ne-WBi, Jbvli, Patan, Sabra, Karad, and Walwa. 
2. Under eection 16 of the eaid Act Government are also 

pleaaed to appoint the Collector of Satnra to hear 
appeals from orders paseed by the aforesaid Forest 
Settlement Officer under sections 10, 11, 14, or 15 of the 
eaid Act. 

No. 5960.-The l l t h  November 1880.-Xr. CJ. IZ. B d h ,  
Aeaiatant Conaervator of Foresta, 2nd Grade, in pro- 
moted to the 1st Grade, with effect from le t  8eptember 
1880. 

B e  l l t h  &camber 1880.-llisacrr. I! B. Frqr and B. C. 
Wroughton, Assistant Conaervators of Forests, respec- 
tively delivered over and received charge of the NLik 
Diatrict Forest Office, on the 7th December 1880, before 
office houre. 

Br. J. 0. &die, Acting Sub-Aaaiatant Conservator of . 
Foreste, on proceeding to take up an appointment in the 
Land Transport Corps, handad over charge of the Bhor 
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State Forest Demarcation Office on the 4th December 
1880 to Major Qodfrrsy, Assietant Superintendent, Be- 
venue Survey, after ofice houm 

5 6  14th Dambar 1880.-Mr. Q. A. High$, Assistant Con- 
servator of Foresta, and Mr. Waman Bamchandra Qounde, 
Head Clerk to the Conservator of Forests, Northern 
Divieion, reepectively delivered over and received charga 
of the Ahmedungar District Forest Office on the 6th 

December 1880, after office hours. 
No. 6675.-IXa 16th Decemba* 1880.-In exerciee of tbe 

powera conferred by section 4 of the Indian Forest Act, 
1878, His Excellency the Qovernor in Council ie pleaaed to 
a point Mr. 0. E. &;t, First Aesiatant Collector of d' Beik, to be Foreat Settlement Officer in the Mhlegaon, 
NBndgaon, Btiglth and KBlvan Tdlukas of that District, 
for the purposes eet forth in eection 4 clause (c )  and 
section 84 of the aaid Act. 

The 17th December 1880.-Mr. 8. Hornidgs, Acting Aasistant 
Conservator of Foresta, and Mr. Z B. By, Assistant 
Conservator of Forests, wspectively delivered over and 
received charge of the Forest OEce, Oujardt Circle, on 
the 10th December 1880, before ofice hours. 

5 e  23rd December 1880.-Blr. 8. Hornidgo, Sub-Assistant 
Coneervator of Foresta, received charge of the Demarca- 
tion Office, Bhor State, from Majw Bodfly, Assietant 
Superintendent, Revenue Survey, on the 18th December 
1880, after office houra. 

We re et that as we do not receive the Hadrae Gazette, we 
are unab ff e to give notifications from that Presidency. 
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MOST of our readers will have learnt ere this that great 
chan ee have lately taken place at  the Nancy Forest School. 
M. I$roquette, who presided over the Institotion as Director 
for more than 20 pears, and under 'whose direotion many of 
our Indian Forest Officers have received their profemional 
education, retired on his pension in October lsst, having 
attained the prescribed age of 65 yearn, and M. Mathien 
retired at the same time. M. Mathien war, a few years older 
than M. Nanquette, but the Government requested him to 
remain, in order to complete the arrangement' of the rich 
collection of woods and other forest produce, which have 
increased much of late years, notably by the addition of 
our collection sent from India to the Paris Exhibition in 
1878. 

It ie no disparagement to the merita of their successors to 
say that the retirement of these two distinguished officers will 
be felt m a reat loss to the Forest School, and the friendly f interest with w ich M. Nanquette and M. Mathien directed 
and misted the studies of the English students will long 
be gratefully remembered by many Forest Officers in 
India. 

The President of the French Republic has appointed M. A. 
Pnton ar, Director of the School. M. Puton received his 
professional education at Nnncy, and, after being employed 
during a seriea of years in the active service, waa appointed 
to succeed M. Meaume as Professor of Jurispmdence. I n  
French Forest Literature, M. Puton's name is well known 
by several mannals and other books, the first of which wae his 
" Seroicc Administratif dee Chcli, de Cantonnement, which appear- 
ed in 11170. He also published a brief and popular manual, 
chiefly intended for the use of Subordinate Oficers and private 
proprietors of forests, and entitled, '' Amknagement dee Forth," 
a second edition of which appeared in 1874. Quite lately, in 
1880, he publbked with M. Guyot, the Beeistant Professor of 

38 
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Jnri~prudence, a small book entitled, Contrainlc pat Corps 
en matihe criminsUe et for&&e." 

Of the other changee which have been made at  the School, 
i t  will suffice to mention that I. B~gneris has succeeded 
M. Mathien as Depnty Director ; that M. Fliche haa become 
Professor of Natnral History; and that M. Guyot haa replaced 
M. Bagneris as Director of Stndiea 
M. Puton, writing on 26th November, speaks in high terms 

of the '' promotion" of 1880, and sags they were all to be 
young men who mean to work Lard and to push their way 
in the world. 

BY R. THOMPBON, Deputy Commtor  of F o r e e ~ .  

(Continued from p. %41.) 

BEFOBE with a detailed desaription, and rules for 
~~,,li,,,i,,,~, B,,- the future management of the various 

MIL.. forest propertiee of Mauritius, it will be as 
well to take a brief notice of the Ordinancee under which the 
creation and protectiou of some at  least of these properties are 
carried out. 

The laws which govern foreet property, both pnblic and 
~~~t h,,, private, in this Colony, are contained h 

Mauritus. Ordinance No. 18 of 1874 (as amended) 
and Ordinance No. 13 of 1875 ; the latter consolidating, as i t  
were, all previous enactments of the aame nature. These 
two Ordinances, therefore, constitute the whole foreat laws 
of Mauritius, in MI far at  leaet ae we are concerned with 
them. 

Ordinance No. 18 of 1874, as amended by Ordinance No. 
NO. isor 15 of 1875, regalatee the sale of Crown 

1870. lands, and excepts from suoh ssle, the strip 
of land round the coast known as the " Pas GQmdtriques," 
and the Mountain and River Reserves, when such are the pro- 
perty of Government. I t  provides, however, for the lease of 
the " Pas Qbmktriquea," but only on condition that the land 
ia  planted with treea within a period of five years, and at 
the annual rate of onofijlh of the land so leased. It also pro- 
vides heavy penaltiee for any breach of the conditions of con- 
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tract of lease, and it empowers a lessee to cut atid remove 
treea of twenty years' growth, but not more than owtenth of 
the trees during any one year, provided and on condition also 
that the land so denuded be at once replanted. Heavy penal- 
ties are provided in the case of any breach of these cond~tioos. 
It, however, empowers a leeeee to apply for and obtain the 
sanction, in writing, of the Surveyor-General, to thin and 
prnne hie t r m .  

I t  prohibite the free grant of Crown lmd, except when such 
land is required for religious, charitable or educational pnr- 
porn, when a grant or concession at  nominal ratee, is permit 
ted, and for so long only ae the land is applied to such 
PUT- 

I t  likewise provides that sales of Crown lande shall be by 
public auction ; and the leases of such lands shall be granted 
either by publio competition or by rivate contract. I t  also g prescribes the method of procedure to e observed in all such 
c8889. 

I t  prohibita tbe grant of joubmnces limited or unlimited ; 
and lays down the action to be taken with reference t6 squat+ 
ten, on byown lands. I t  requires that the Surveyor-General 
shall watch over Curatalle lands; and ap iota him to be the 
chief executive Forest Officer in the (lo YO ony, with powere 
to appoint, dismiss Rangers. All 
Forest Rangers are required on being appointed, 
to be sworn before a The Surveyor- 
General may likewise to watch over 
the forast lands of rivate owners on their ao r uiring. Rules 
are rescribed for t! e engagement of Forest 3 .a  ngere before 
tbe Etipendiary Magistrate of port Louis ; no Forest Ranger 
k i n g  engaged for any longer term thun two years. A noti- 
fication of all appointmente of Forest Rangere, or Forest 
Keepers, is required to appear in the Government Glazette ; 
and such notice of appointment is considered snfficient 
evidence, before any Court of Jutice, as to the right of such 
Foreet Ranger or Forest Keeper to enforce the provisions of 
the Ordinance. 

It likewise enacta that the Police Force of the Colony shall 
a t  all times have the same righta and duties as Forest Rangers ; 
and that every Foreet Ran er Keeper or other pereon quali- 
fied to act ai a Forest k g e r ,  ahall be deemed a public 
functionary. 

Ordinance No. 13 of 1875 is, however, more comprehensive 
Ordim- NO. 18 oi in ita scope, and may be considered the law 

1876. governing all claaaes of foreat property in 
the Ieland. I t s  provisions are judicious, and are so framed as 
to meet all the varying and peculiar conditions'of the people 
and the properties it purposes to protect and to deal with. 
I t  confirms the office of Surveyor-Qeneral aa the Chief 



Executive Forest Officer of the Colony. The following 
is an outline of this exoellent and comprehensive Forest 
Code :- 

Chapter I deals with definitions and interpretations of Crown 
lands ; Pas G8omktriques ; Mountain Reserve Line ; Moun- 
tain Reserves, Base Line ; Mountain Bange, River Reserves ; 
Marshes, h., kc. ; 

Chapter I1 makes provisions for dealing with the deatmc- 
tion of timber caused on Reserves, Plantations and Forests ; 

Chapter I11 deals with the survey and demarcation of 
Monntain Reserves ; 

Cha ter IV empowers the Governor in Executive Council 
to ma 1 e Regulations, from time to time, for the purpoee of 
carrying out the proviaians of this Ordinance, and to alter or 
revoke the aame ; 

Chapter V makes provisions for enforcing and carrying out 
of the law ; and 

Chapter V I  lays down the le 1 procedure to be observed. 
These six clraptera contain all t f e necessary Legislation that 

i t  is possible to desire, or likely to be wanted in Mauritius 
for man years yet to come. I t  may, however, be necessary 
to conei d er whether the artiolee, refem to Ever  and Moan- 
tain Reserves, will not require amen ment, the reasons for 
which will be given later on. 

"% 
The following sketch shows the establishmente employed, 

E G ~  yo- under existing c i rcumstan~ ,  for foreet 
&t.b~irhmentr. protection and management in Mauri- 
tius :- 

The Protective Estnbliehment consists of a force, on the 
permanent otaff, of 30 F o m t  Rangers, headed by an official 
styled the Guardian of Woods and Forasta This Protective 

, Establishment is directly subordinate to the Surveyor-General, 
and receiving its orders direct from him. In  addition to and 
exclusive of the above force, and with the control of which 
he hae nothing to do whatsoever, ie appointed a Director of 
Woods and Foreste. The duties of this officer appear to be 
that he is required to carry out the work of raising plantations, 
restocking the natural forests with the more valuable kinds of 
trees, has charge of ensting plantations and the working of 
the Crown forests. 

The eetabliehments employed to aid him in 
these duties being of a temporary nature, are chazi?s::i 
works. Be the Director of Woods and Forests is teohnically 
o trained officer, for he is also the Director of the Royal Bota- 
nical Gardens of Manritiue, it does appear anomalous that one 
of the principal duties of a Conservator of Forests should not 
vest with him, but with the Surveyor-General. Bowever, . 
since the law has appointed the latter Chief Guardian of Woo& 
and Foreeta, the arrangement muat stand. 
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conrtitstion of tho Tlle following is tlie constitution of tho 
Foreat ~orce .  Foreet Force n~id ita yearly cost to the Colony: 

Y w l y  salary. 
1 Gnardian of Woods and Forests ... Rs. 1,500 
2 I Class Forest Hangers nb R8. 1,080 ... ,, 2,160 
2 I1 Class Forest Rangers ,, 900 ... ,, 1,800 
5 111 Clsse do. 9, 700 ... 3,500 
2 IV Clam do. $9 480 ... . J )  960 

19 IV Claes do. 99 360 ... ,, 6,840 

Total annual cost ... Rs. 16,760 
To the above ~hould be added the nnnrial salary 

allowed to the Director of Woods and Fores ta... Rs. 1,200 

Making a total charge of ... PCa 17,960 - 
I n  addition to tile above establi~hments there are wbat are 

called Keepers of Crown and Cnrstelle lands. It is believed 
that at  present tllere are three, if not four, aucb oEciaIs, 
appointed and paid by tlie Surveyor-General. 

Dirtribation and 
The distribution of the Foreat Force is 

ade. of sorut as  follow^, and is given here only in 
B.ngerr the abstract :- 

Witriot 0fiP0tt Louis-area 10 square milee ... 1 11 Clam Llmger. 
3 1V do. - 

Total ... 4 - 
Di~trict of JIuka-area 68 square miles ... 1 I Class Ranger. 

2 I V  do. 

Oistrict of Plainm Wilbems-area 70 sqocue milen ... 1 I Clase Beoger. 
1 111 do. 
6 I V  do. 
1 Curatelle Keeper. - 

Total ... 8 - 
D ~ t r i e t  of Grand Port-area 112 square milea ... 1 I1 Clue huger .  

6 IV do. - 
Total ... 6 - 

District of Sevanne--area 92 square miles ... 1 TI1 Clans Ranger. 
1 IV do. - 

Total ... 2 - 
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District of Flq-area 113 square miles ... 1 I11 CIsrs Ranger. 
3 IV do. 
1 Keeper of Crown - lands. 

Total ... 6 - 
Districts of P a m p l e r n n k  nnd Rivihre dn Bem- 

part-area 146 squnre miles ... 1 111 Clms anger .  
2 IV do. - 

Total ... 3 - 
District of Black River--area 96 square miles ... 1 I11 Clam Ranger. 

1 IV do. 
1 Coratelle Keeper. - 

Total ... 8 - 
The dntiea of this Force consist merely in guarding Crown 

lands, and protecting Mountain and River Reserves ; arresting 
and prosecuting offendere ; and enforcing generally the provi- 
 ions of Ordinances NO. 18 of 1874 and No. 13 of 1875. I n  
fact, their duties are strictly tboee of Police. 

The Forest Laws of Mauritius, bowever, legalise the same 
and similar duties being performed by the regular Police Force 
of the Colony. Uuder those circumstanc~, therefore, it would 
appear that the present Forest Ranger Staff is not only ample, 
but almost superfluous. 

There is, however, some misunderstanding on the subject, 
the reenlt of which is that tlle forest protective duties have 
been withdrawn from tbe Police, and which would appear to 
be contrary to the direct proviaions of the law. Nevertheless 
i t  is obvione that a considerable part of the dutiee, now per- 
formed by the Foreat Staff, could easily be rfonned, and with 
great advantage, by the existing Police g r c e ;  such as the 
protection of River and Mountain Reeervea and the "Pas 
Gkomktriqnes," which the law directa shall be protected, and 
permanently maintained in wood, and which would practically 
amount to nothing more than the protection of public property, 
for which the Police Force is the constitnted guardian. 

Were the misunderstanding, which haa been alluded to, 
removed, it would have the effect of releasing the Forest 
Rangers from some ooneiderable part of tbeir resent duties; 
and which would enable them then to attend to t 1 e more legiti- 
mate work lying witliin the Crown foreeta and plantations of 
the Colony. In  fact, so little have these men to do with s l~ch  
duties that the Forest Officer from India, who waa sent for 
to inspect and report on the forests of the Island, in frequently 
askin their aid to be shown over the forests, was repeatedly 
met ky the plea of inability to do so, owing to the For~s r  
Rangere being en ed in prosecuting offenders against foreat T laws, lying outaide o their legitimate jurisdictions. And not 
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only wan thie so, aa regard8 the Protective Forest Establish- 
ments, but particularly eo as regarded the officer who is styled 
the Guardian of Woods and Foreeta, and who ie tlie h a d  of 
the Forest Protective Staff, that in no one instance w ~ e  thnt 
officer able to accompany the Forest OfEcer from India in his 
toure of inspection of the foreats of the Colony. 

I n  Mauritius we find three distinct classes of foreet pro- 
clamof ~ o m t s .  perty, which may be defined as followe :- 
I.-The " Pas Gbmdtriqnee" and River and Ifountaiu Re- 

68rve8. 
11.--Ordinary foreats, the property of the Cretin. 
111.-Forests, the property of private ownere. 
I n  the came of this clam the law of Mauritius is the origi- 

Cbrr I. nator and protector of these propertiea for 
P- a m h t r i g ~ e r ,  the public good; and they are the only 

sivenmd Mountain forest properties which the lam requires 
Bersna shall be maintained permanently under the 
growth of trees? quite irrespective of whether the land belongs 
to private indivlduale or to the hvernment. 

The Pas Qbm6triquea ie a strip of land, 250 French feet 
in width, laying along tile extrenle edge of 

PU the Coast all round the Island. River Re- 
serves are s t r i p  of land, more or less covered with treee, 
bordering on each side rivere, streame and rivulets, for the 
preservation of the water-supply in them. The strip may be 
50, 25 or 10 feet in width respectively, on each side measured 
from the water's edge ; and Mountain b r v e s  are constitut- 
ed for the preservation of forest and tree growth, alon the 
cresta and aides of mountains, their spurs and isolated hi1 f s. 

The history of the law, requiring the maintenance. and 
giving ritection gtbese several 
datee ? rom the French occupation of the 

Island. It would appear that, under the forme; regime, this 
law was interpreted more strictly ; but aa time went on, and 
population began to press onwards from all aides, its provisiorl~ 
were relaxed, insomuch that, a t  the present day, what were 
formerly considered aa Mountain Rseerves are now no longer 
ench but in name. Under the provisione of Ordinance No. 
13 of 1875 considerable alterations were made during the co- . 
dification of all previous Lams, Arretds, Proclamations, Notices 
and Ordinances on the subject. These nlteratione would appear 
not to have been judicious, at  least in that respect only, as 
regarded what should conetitute Mountain Reserves and rulea 
for their preservation ; inasmuch aa exbtin Mountain 
Reserves,-since the passing of thb Ordinance, anfwhich ori& 
nally meant the protection of the woods and forests, covering 
the monntaine-are represented a t  the present day by, in most 
cases, a mere ribbon of thinned-out forest growth along their 
crests ; their sides and bases having been cleared away aud 
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brought under cultivation. I n  aome cases, tile imaginnry liuee 
constituting the Reserve Lines of the Code, paas over and 
above the mountains and their spare-hence no Reserves are 
possible under such circumshncee. A etndy of the 
new law, and its interpretation of wliat constitnte Mountaiu 
Reserve Linee on the ground, will however make this subject 
clear to any one desirous of making the experiment. This 
subject has already been brought to the notice of Hie Excel- 
lency the Governor by personal commnnication. 

As regards River Reserves, they have been better ma- 

River Bsserrer 
naged, especially in the more populous 
districts. The law reqniriug that a belt of 

trees, bordering the rivers and streams, be maintained by the 
owner of the land, Iw that owner the Crown or a private 
individual. 

This, like what the Mountain Reserree were intended to be, 
but are not, is a wise provision of the Legielature. It only 
requires, a t  the preaent day, to be more etrictly enforced in all 
parts of the Colony; and were i t  thus etrictly carried out, 
and the width of the belt, of protecting trees, always main- 
tained a t  50, 25 and 10 feet respectively aa the law directs, 
not measured from the waters' edge, but from the top of the 
escarpment inland, a very coneiderable increase to the present 
wate~eupply would result; besides, these belta of tree8 would 
act as icreene, to protect the sugarcane plantations against 
the violent action of the prevailing winds. 

An examination of the Map of the Island will show that 
were the law relatin to Mountain and River Reserves modified 
in accordance with t f e views herein expremed, a considerable 
spaoe of the land would be covered and perpetually maintained 
with foreet and tree growth, to the manifest and ultimate bene- 
fit of the health, water-supply and conveniences of the people 
of the Colony. 

OrdinuJ C1w II. These consist of foreeta of spontaneous 
~~remta, the properg growth, aud plantations of woode artificially 
or the crown. created. 

A considerable portion of the Crown lands is occupied by 
Mountain and River Reaerves, and foreata covering extremely 
shallow and rocky eoils, in which position they are not available 
for yielding any appreciable outturn in timber or other mar- 
ketable commodities. 

The situatiou of these lands may be indicated as follows : 
I n  the south of the Island, but on the table land, lies a group 
known as the Grand B w i n  Block ; another grou lies in the 
centre of the Island, and is called the Piton du h ilieu Block ; 
a third group occupying the mountains, spurs and gorge8 of 
the Black River District ; a fourth grol~p occu ying the greater 
portions of the higher and elevated parts o f the Port Lonis 
Rangc; and the fifth stretching along the monntains, with 
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some outlying tracts, kuomn m the Grand Port and Flacq 
h u g e .  Included within these principal groups are, of course, 
the several outlying small plots of land likewise owned by the 
Crown, several of wliicl~ have been brought 1111der plantations 
of young wood by artificial means. Again a few of these 
isolated tracts have lweu l e a d  o ~ ~ t  to cultivators, and one 
large block, known as Reduit Domuin, on which stands 
Govern men t House. 

With tlie exception of tlie Blocks, kriown as Grand Bamin 
and Piton du Milieu, there are no other foresta worthy of the 
name. Both tllese Blocks nieaeure in the aggregate about 
8,420 arpenta; but after deducting 2,410 arpenta of extremely 
shallow and rocky mil, the total of what may be ooneidered 
as good forest soil,-under spontaneous growth, dies not amouut 
to more than 6,010 arpenta, although the total area of deter- 
mined and undetermined Crown lands amounts to 34,348 
arpenta (or 35,750 aares). As said before, tliese Crown land8 
in a great meaaure constitute what are called Mountain and 
River Reeerves, besides great tracta which lie in the lower 
park of the Black River District and which have been entirely 
denuded of all forest growth. 

Viewed as a whole, the Crown formte of the Colony of indi- 
genous growth, whether c l a d  ps ordinary foresta or Mountain 
and River Reserves, preeent a picture, with sotne slight excep- 
tions, of dolefnl ruin. From most or all of them the valuable 
kinds of timber-yielding trees have been cut down and 
removed. What now remain are tlie dead, the dying and 
diseased trees, of mature and immature growth, of the less 
vrrluable species, the timber of which was not worth the trouble 
of felling or the cost of carrying away. These trees, left by 
former wood-critters, have sinoe been damaged by hurricanes, 
which tliey mere unable to reeist, owing to tho original forest 
growth Iiaving been tl~inued out in the course of extraction 
of the more valuable woods; the sudden exposure tllus cawed 
to sun light, and to the swaying of the trees by the constant 
strong winds that blow during the greater part of the year, 
combined with the attacks of xylophagous insects, have com- 
pleted the ruiu of what at one time were no doubt the noble 
primeval foresta of Mauritius. 

With a few exceptional but small track lying in the monn- 
tains and therefore inaocessible to the wood-cutters, there 
remains not now a single forest of indigenous growth, contain- 
ing marketable timber of fair value, in the possession of tlie 
Crown. Recently were purchased some forests, which now 
form a part of the Grand Baeein Block, and which still con. 
tain (about 800 arpenta) of the untouched growth of centu- 
ries, but which are mrriuly composed of species yielding timber 
of little value. I n  these forests, trees of Canarium Colophania 
(the Colophane) and of Sidei~xylon grandijhum (the Tambala- 



291 REPORT O N  TEE PORESTS OF MAURITIUS. 

coque) attain a height of 50 feet with a girth of from 12,14,16 
and 19 feet respectively. Trees of this size are rare, standiag 
on an average about one tree to the acre, but the general forest 
growth is nevertheless dense and impenetrable, except by paths 
cut through i t ;  and ita average height rarely exceeds 30 
feet. Theae, as well as all existing emaller tracta of forests 
composed of indigenous species, are evergreen, and are 
thoroughly tropical as regards their compoeition and cha- 
racter. 

These coneist of two claasee, namely, forest plantations and 

Phntatiom. 
plantations created for sanitary purposes. 
Of the former, there are but four, mz., 

Powder Mills, Trou mt Cerfs, Terrain Queasy, and Conceasion 
Dayot. Of the latter, there are several situated near and 
around Port Louis ; Marsh land a t  Mon Plaieir ; Foreshores 
of Grand Bay ; Foreshores of Poudre-d'Or ; Mnhebourg ; 
Quarantine Stations and Road Sides-all more or lesa planted 
with Filaos (Cmiarina equisetijblia) as nurses, with the more 
valuable foreign and indigenous trees intermixed. There are, 
however, two exce tions to this melange, dz., Concession 
Dayot and Terrain &ueasy, which are natural foresta restocked 
with the more valuable indigenous forest trees ititennixed with 
a few foreign broad-leafed species. It ia not practicable to 
at-ate what the combined areas of all the above plan- 
tations amount to, as the data for this calculation- are 
not available, except in a few instances, which will be given 
shortly. 

These, like the Crown forests, are in a state of utter dilapida- 
Foreats clam 111. tion. Tile only foresta worth anything a t  

the property of private the preeent day are those belonging to the 
ownem. EIonorable Mr. Pitot, situated in the eoutlr 
of the Savanne District, and measuring some 2,000 arpents ; 
and 3 considerable forest, though not uncut, lying near the 
Quartier Militnire in the Moka District. The extent of 
this forest is 4,171 arpenta; with these two exceptions the 
private foresta of Mauritius may be said to havo been worked 
out of all valuable timber. It is estimated that, includiug the 
above 6,171 arpenta, there are not, a t  the present day, 16,000 
arpents of private foresta which contain trees of large size, m d  
that at the most 10,000 arpents contain nothing but the dead, the 
dying and disesaed trees of mature and immature growths of 
inferior species ; a d  that even theee are fast, daily, disappearing 
benenth the axe of the wood-cutter and sugar-planter 
corn bined. 

Tlrere are, however, extensive etretches of small growth 
coming up all over the Island, wherever sugar plantations have 
been abandoned, or where tile heavy timber baa been cleared 
off. Probably there are 50,000 arpents, and more, of such 
lauds available a t  the present day ; dl, more or less, covered 
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with a llixnrisnt young growth of eubsponbneous species- 
many of tl ie~e species, of course, are worthless, except ns fire- 
woocl-and with a few straggling repreeeutatives of the native 
trees among them iu the higher parts of the Ieland, and which 
will ultimntely grow up into fine timber trees if spared long 
enough. This secondary but spontaneous growth-a remark- 
able and hopefill feature in the present state of matters-which 
is comino up all over the Island, with a few exceptions to be 
noticed hereafter, if protected from injury and allowed to 
grow, in 20 years would reforest the Island without a cent 
being spent on planting. 

Of course euch growtl~ mould not form valuable forests in 
the sense of timber y ield; but for shading the ground, preeervin 
the water-supply, and providing fuel and small building materia 4 
for the people, it would eerve admirably. It would, with the 
existing Crown lands, Mountain and River Reserves, and the 
existing private forests, if these could be now saved from fur- 
ther destruction, aggregate upwards of 100,000 acres or there- 
abouta under wood. or tiearly 25 per cent. of the total area of 
Mauritius, of which only a little more than one-fourth is a t  
present under suprcane cultivation. 

The Crown alone has not created artificial plantation8 of 
young woods. A number of small private 

Private forwt plm- 
ktionn. plantations of Cmuarina epwetifolicr or 

the '' Filaos " are dotted about in various 
parb of the Island, forming most pictureeque groups of trees 
~n the general lnndsrape of tile country. At M i  D h . ,  in 
the Grand Port District, there is a plantation of over one 
thousand one hundred acres, and which is supposed to contain 
two millions of trees valued at one dollnr (or 2 rupeee) mch ! 
All these plantations are in flourishing condition, and are 
remarkably fine, showing clearly how easy i t  is for landed pro- 
prietors, especially those who can afford the initial outlay, to 
place under wood such portions of their estates as are not 
otherwise utilized in the cultivation of the sugarcane. As 
regards the tree " Filao," there should be no prejudice against 
i b  extensive cultivation in the lower parta of the Island, where 
the rainfall is moderate, but where the mojsture-laden sea 
breezes cause i t  to flourish and attnin large dimensions, and 
where few of the better quality of timber yielding indigenous 
trees thrive. The " Filaos " shonld, as a rule, be planted aome- 
what thickly, and allowed to attain a height of 25 feet before 
being thinned, and then only the overtopped trees should be 
taken out; so that the upper, or crown foliage of the remaining 
trees, continue to retain and form a thick covering overhead. 
The introduction of some of the smaller shade-loving shrubr, 
so plentiful in Mauritius, to cover the ground under the trees, 
would be an advantage, and therefore ought never to be 
neglected when laying out new plantations. 
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Having revicwed in a general way the Forest lawa, For& 
estnblishmente, the alanaes into whioh Forest properties are 
divided, and given a general eketch of the latter se they exist 
at the present day, we mill now proceed wit11 more detailed 
descriptions of the Crown foreeta and Crown lands of the 
Colony, and offer e~~ggestione for their fnture management. 

We mill open with the remark that the arms here given of 
of Cmwa ,endm the Crown properties have been derived 

including thatof 61 Pan fiom iufor~nation aupplied to us by the 
QCom4~qur~'' and Snrveyor-General of Mauritius, and are 
some plantation#. 

breed by him in aome casea on actual 
measnrernents, m d  in others on estimates ollly where the land 
has not yet been surveyed. We are therefore in no way 
responsible for the correctness or otherwise of the figure8 now 
prod~~ced. 

The total area of the Crown lands ie mid to be ae follows :- 
Determined, i e., measured . . . . . . .. . . . .... . . . . . . . . . 2 1,123 arpenta 
Undetermined, i.e., not measured, but eatirnated 13,219 ,, 

Total.. 34,342 arpente, 

which is equivalent to about 85,750 English acres-the 
French a v t d  containing 208 square yards more than an 
English acre, wl~ich ie of 4,840 square yards. 

I t  would certainly have been mow  ati is factory to have known 
the exaot quantity of land which the Crown posseseed in the 
Colony, but sucl~ information ia not available in the Department 
of the Surveyor-General. 

The Map, which has also beaa eupplied b the Surveyor- i Qenernl on the requisition of the Co onial Secretary, 
shows the distribution of the Crown lands. From i t  i t  will 
be observed that a considerable part of these lnnds (7,500 
arpeota)ie occupied by what is known as the "Pas GBomBtriquee." 
Another large portion (9,452 arpents), a considerable part of 
which is still undetermined, lies in the mountains and gorges of 
the Bhck River District. Them lnnds at one time contained 

. valuable foresta, alt of which however have been long sinoe cut 
down and removed, and are now spontaneously replaced by 
forests of secondary growtb, oompoeed of introduced non- 
indigenone epeciea. Another belt (4,859 arpenta), the greater 
part of which is also still nndetermined, stretches along the 
mountain8 known as the Grand Port and Flacq Range; while 
in the north-west, covering to aome extent the spura and 
ridges of the Port Louis Monntaine, are belts of forest oarrying 
lands (3,931 arpente). 

I n  the south of the Island, and having an elevation of 1,400 
to 2,300 feet above sea level, lie the group of Government 
forests (5,801 arpente), the greater part of whicb were 
purchased recently, known as the Grand Bwin Block 
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And in the centre of the Island, constituting a single block 
(2,798 arpente) lie the forests of Piton du Milieu. 

We may therefore divide, including: outlying neighbouring 
rlota, the Crown foreeta and Crown lands 

Diriaionr and ARU. into eix principal division= or groups, as 
followe :- 

I.-" Paa GQomQtriques," estimated area ... 7,500 arpenta. 
11.-Gorges and mountains of Black River Dis- 

. . . . . . . . . . . . . . . . . . . . .  trict 9,452 ,, 
111.-Grand Bassin Block . . . . . . . . . . . . . . .  5,801.5 ,, 
1V.-Mountain Range of Grand Port and Flacq 4,859.5 ,, 
V.-Piton du Milieu . . . . . . . . . . . . . . . . . .  2,798.5 ,, 

...... V1.-Mountain Range of Port Louis 3,931. ,, 
Total ... 34,842.5 arpeote. 

The Map, in which the Crown lands which have been 
determined are tinted yellow, and thoee still uudeterluined 
brown, show how very soattered theee lande are. I t  is 
quite obvious that with outlying plota the difficultiee of 
protection are considerably increased, besides rendering it more 
wetly. 

The " Pa OComQtriqws " ie a strip of land, wliich is main- 
p, t a i d  by law, marohing with the coast all 

qnrr. 8iccution md round the Island. In  some placea the 
extent. continuity of this strip is broken, owing to 
private riglite interveuing. I u  othere again the strip is con- 
siderably widened, due to lande lying alongside being the 
property of Government. Iu the greater portion the exact 
limita of the " Pcs Qkomkt+s" has been determined, a 

but there still remain considerable rtione of it, and the adjoin- 
ing lands, which hare not yet E n  defined or settled;. and 
which, in some instanoee, are etill in the haude of private 
person e. 

I t  has already been stated the law compels that the " Pae 
Gdomdtri ues '' shall be planted with trees, 

Prcnent wnditionnf either at  t e expense of the Crown by the 
g m w ~  1 

Surveyor-Qeneral, or  by lessees who may 
lease the land ; the latter on condition that one-fifth of it be 
planted up yearly, and onetenth of the trees be realized annn- 
ally, after the growth of twenty yeare ; and, also, provided that 
lesseee immedintely replant the land from whioh the treee were 
removed. Failing in any one of theee oonditions are heavy 
penaltiee attached. 

A t  the preeeut time, however, the whole of the " Pas Gdo- 
m6triqueeU is not under trees, though a very considerable por- 
tion of the land has been planted up, both by the Crown and 
by private persons. The tree selected for this purpoae ie the 
" Filao " (Casuaritra equwetifdia.) Many of theee plantations 
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are in a very flonrishing condition, tlie trees growing remarkably 
well and vigorously. I n  time they will form, when the whole 
of the land has been planted up, a magnificent living, flourishiug 
evergreen belt of tree vegetation a11 round the Coast ; and 
which no doubt, ehortly hereaftar, when thinning8 are made, 
will furnish a considerable supply of building material and 
fuel. 

Ttis will consist, at  least for the present, in planting up 
all the available ground as vigorously as 

m".B" funds at the disposal of the Qovernment ment. 
will admit. The work should be begun 

and carried through in a systematic manner, and not 
spasmodically, as appears to have been somewhat the case. 
There is nothing easier than to lay out, at the beginning, a 
systematic plan of work, and then to carry i t  out fully. 
The plantations should he laid out in lines six feet apart, and 
the young trees planted at distances three feet apart in the 
lines. This will give 2,420 trees to the acre, not too much 
for a species like the Filao, which will attain the height of 
26 feet when so spaced ont without requiring to be thinned. 
However i t  is not intended that all the future plantations 
should consiat of only one species. On the contrnry, the 
Filro must be looked upon in a great measnre merely acting as 
nurses to the more valuable kinds. The following are recom- 
mended for seaside planting, and for stocking permanently the 
Pas Gdon~Btriques and contiguous lands. I t  is of importance 
that a selection should be made of such trees as will give a 
return in yield of fruits, the right to collect and eel1 which may 
be leased out annually :-(1) Mango, (2) Jack, (3) Tamarind, 
(4) Breahfmit, (5) Litchi, and other fruit-bearing shade and 
shelter-yielding trees. The plantations of such trees should be 
laid out at snfficient distances apart, tree from tree, ns will not 
necessitate the removal of any, when the Filaos, which have 
acted as nurses, will have all been cut out. The cost of plmt- 
ing and any necessary guarding during the earlier stages of the 
plantation will be fully repaid by the value of the Filao poles 
and firewood produced. 

These should never be uudertaken hastily. I t  ie one of the 
faults of existing management that thinning, 

ThiPnmg lop- with the view of improvement and making 
P~UR- money, is attempted too soon and carried out 
too vigorously for the health and future stability of the re- 
maining trees. As a rule, no thinning ooght to be attempted 
eo long as the young trees, overtopped, do not sllow signs of 
utter suppression, when the latter only ought to be taken out, 
and no others. What should be chiefly looked to, is the main- 
tenance of constant shade over the soil of the plantation by the 
remaining growing trees, whose crowns of foliage should touch 
one another, without being swayed by the winds. Nothing but 
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compact masses of growth c m  resist the hurricanes ; and no 
forests can be said to be in healthy, vigorous growtb, uriless the 
canopy of foliage above is su6ciently compact to obstruct the 
direct rays of sun-light from reaching the soil blow. 

Moreover, lopping or pruning elionld not be attempted 
in plantatione of forest trees ; i t  is not required, and it is not 
poesible, unless the trees originally stand so far apart that they 
can develop large side brauches ; or which can only be, when 
thinning out heavily, at m early stage of growth, ie practised. 

The remarks, contained in the foregoing paragraph apply 
with considerable force to the present 

MilL management of these plaiitationa. These tatlon. 
plantations, of mixed Indian and otl~er 

foreign speciee, were commenced in 1870, and are now there- 
fbre of 10 yearsy growth. They comprise an area of 180 
arpenta situated in the Pam lemoueeee District. The growth 
of the trees lrae been relnar E ably rapid, and in good form and 
shape, but the plantation hae been much injured by severe 
thinninge and loppinga of the larger branchea. 

Amongst the Indian trees are Teak, P&ocarpuu Maruupium, 
Tcrminalirr -4 juna, Albutia proem, which have attained a 
height of thirty feet, also Dalbergia latifolh and Shoo,  botlr 
of which promise well for the future; Cau8ia $mi&, Bewya 
Ammonilla, Basaia longifolia, Plst.ocrupw uantalinus and 
itldinru, all of which are growing fairly well. 

i t  is believed tbat already a considerable revenue has been 
derived from the sale of thinning8 and rnninp against the 
cost of the plantation, which, up to end of I' ast year, a~nounted 
to Rs. 8,886, or near1 Re. 50 per acre. NotLiu could be 
finer or more flourie g ing than this plantation, f ut which 
unfortunately, a t  the outset, hae met with some severe treatment, 
but which it will, no doubt, get over if future hurricanes do not 
knock it about too mverely. 

At  present t l ~ e  very best treatment this plantation could 
receive would be, to let it alone for a few 
years, and not to attempt to remove any ment. 
trees except those-and a very few there 

can possibly be-which have been overtopped, and wlioso chance 
of making a start again is now entirely lost. Where blanks 
exist, tliese should be planted up with fast-growingspecies, of two 
and three years old stock, that can bear traneplanting well ; so 
tbat they might catch up the existing growths and thue form a 
compact forest. No cleaning ie required, nor is it a t  all neces- 
sary when the young trees have outgrown weeds, &c., but creep- 
ers, which twiue round the stems of the young trees, should be 
killed. 

The foregoing remarks are not offered in any disparagemelit 
of the good work done by the two Directors of the Roynl 
Botanical Gardens (Mesers. Horne aud Cantley) ; on the con- 
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trary, what these officers have done for the Colony in the way 
of getting up succeeeful plantatious of trees will be a 1di11g 
credit to their management. The remarks are merely meant 
to indicate what ought to be avoided iu future; as milch 
depends on the present treatmentt,h~ plantations receive, whether 
they will become healthy remunerative foreeta in the future. 
Present revenue must not be looked for; and ou no account 
shonld i t  b insisted upon. 

There are, beeides the Powder Mills, several other plantations 
Other plantation*. in the lower parts of the Hlaud, near aud 

about Port Louis and elsewhere ; but as they 
are all in excellent condition, and bear every promine for the 
ft~ture, we shall leave them with these brief remarks. 
T11oroup;hly trained horticulturists ae the Directors are, they 
do not reqnire auy teaching in their own special branch. 

They must however not thin their plantations, except by 
the removal of already overtopped trees. 

PuLure -0- Lopping will not be necessary then ; and 
ment. every endeavour al~ould be made to main- 
tain a deuae undergrowth, beneath the yonng treee, as pense as 
they oan poseibly create it, and whioh is quite poseiblo with the 
numberless sl~adeloving epecies which abound in Mauritius. 
I t  will be theu, only with perfeot oover overhead, aud i m m e  
diately in contact with the soil, that the foreat growth will not 
ouly be vigorous, bat the mil, which is physically of a porous 
n:rtnre, will be kept perpetually moist when shaded from the 
am, and screened from the dryiug actiou of the winds. I n  
moat of the Filao plantations in the Colony, there ie abeolutely 
no cover beueath the young trees, and i t  has been said that 
nothing will grow there. Thia, i t  is certain, is generally not 
the case; for wherever uudergrowtl~ has been allowed to come 
up, i t  has flourished and screeued the soil from thedrying 
effecta of t l~e  winds, and increased the vigonr of the Filaos 
therebv. -- - 

T ~ Z  - estimated area of the gorges and mountains of 
Block River is 9,452 arpenta. The forests 

a.-Gorgm and are situated at various elevations between 
Muuntains of BIaak 
alrm ~ i , t ~ i ~ ~ .  situ- 400 to 2,000 feet above  set^ level, on the steep 
b n .  extent -d pw- s l o p  and valleys of the gorges of tlw 
aent oondition. Blaok River, with a fringe of wood running 
along tlie brow on the edge of the plateau above. The valuable 
trees Lave all, long since, been worked out. A few trees of . 
first class size, i.e., of over 6 feet in girth, are met with, situat- 
ed on ledges overhanging rocky precipiceti, aud which in such . 
situatious are not available to the wood-cutter. The belt of 
worked out forest ou the brow of the plateau still consists of 
a few fine Nattes ( Id&& madma),  the most valued of all 
timber yielding trees ; but the majority of the trees compming 
this belt consist of the less valuable specie8 in a greater or lesser 
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stage of deony. A young and vigorous growth, however, i~ 
rapidly filling up the forest, compoeed chiefly of such speciee 
as the Nntte, the Makak (Imbr(caria petiolaris), several of 
the more useful Pomes (Errgenia) and Ebony. It is remark- 
able the way in which this young growth has shot up, after 
the former forests were cleared away, nnd what is still more 
remarkable is, thnt the young foreat ie not coppioe re,pwtb, 
but sprung direot from the seed. 

Wherever this onng growth exists, it is perfmt nr regard8 
proportions in w H ich tile more valuable species are mixed, 
and their distribution over the ground. No artificinl plnntation 
could ever competa with this natural regrowth, which haa 
appeared, after the mature foreste had been removed. Tbe 
cutting of the old forests in these localities was evideutly that of 
clear cutting, for apparently everything waa removed off the 
ground either in the sliape of timber or of fuel. As inetaucea 
of which and the young growth alluded to, the tracts of forest 
land known as Terrain Quessy, both privnte aud Crown pro- 
perty, may 1x3 indicated. 

However, i t  is only on the brow of the table land that this 
has occurred. The great mass of the forest on the steep s l o p  
of the mountains, and filling the valleys, are, however, com- 
posed of mostly inferior introdnaed species, which have tnken 
up and occupied the ground after the indigenous trees had been 
removed. These subspontaneous speciee now form perfect, 
compact, well grown forests in most parts of the gorges, com- 
prised of such species as Tetranthma laurifolia and monopctala, 
Albizeia Lebbek, Tamarinds, Guavas, &c., intermixed liere and 
there, but much more so a t  the higher elevations, with some of 
the indigenous speciee of the Island. 

One-half of the area of this group of forest land is, l~owever, 
very nearly bare of all forest growth. The range kuowu na 
the Tamariud Mountain, and the land lying along the left bauk 
of the Black River just opposite, are instances. 

Proln their situatiou the majority of these forests are of not 
Futuw nunagement. much immediate valne; but since a great 

part of the soil is still cnpablo of being, un- 
der good management, brought to bear Iienlthy forests, it may 
as well be to show LOIY this is possible uuder existiag circum- 
stances. 

Beginuing on the table land, it will be nocessnry to remove 
all dead, d j iug  nud decaying trees, and 

F o ~ a ~ o n b b l e ~ d :  sparing a11 those that are still healthy and 
their treatmeut. cnpnble of producing and sheddinK seed. 
Owing to the heavy raiufiill in this locality, about 160 inches 
per anuum, it would perhal)~ be best to make a clenr cutting of 
all suoh trees that have attaiued m:tttirity ; and where repro- 
ductiou hns nnturally uot beeu complete or full, assist i t  by 
plnintirlg from nursery stock not younger t l m  three year old. 

40 
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Younger plants will not do, as they will get grown over, and 
will cor~stautly be cut back by the deer. It will be necessary 
to  establisl~ seed beds and nurseries on the spot to save carri- 
age and risk to t l~e  young plants of removal over long distaneee. 
Wit11 this view extensive collections of seeds of tlie "Natte," 

Makak," "Bois de fer," '& Bois Snndal," "Tatnmaka" and of 
,other valunble indigenous species should be made, and sown 
ns quickly as possible. No young seedlings should be dug np 
i n  tlie nnturul forests and brouglit to nureeries, but seedliup 
sliould be raised in seed sown beds. Watering will not be 
necessary, but the seedlings sbould~ be transplanted once or 
twice in the n111.aeriee to cause them to develop more fibrous 
roots. I n  restoclring natural forest growth, i t  will be sufficient 
to put the plants in where they are required by the existiug 
Llauks, or where a more perfect intermixture of good tim- 
ber-yielding species is desired. They may, likewise, be put 
out in lines, cleared six feet wide, in a single row a t  Four feet 
apart between plants. This only when tbe spaces, taken 
up by the cleared lines, are already occupied by species it 
is not desirable to retain. Otherwise it would be well, where 
the inter~i~ixture of good species is tolerably fair, ae a t  
Terrain Queasy, only to fill up blanks, and leave the 
remainder as i t  stands. No thiuning or pruning should be 
attempted. I t  will be sufficient if the Forester in charge see that 
;lo vllluable species arebeing overtopped and thereby suppressed 
by their inferior neighbours; and i t  will be hie duty to cut back 
any inferior species tllus gaining ground over the more valuable 
kinds. But it must always, however, be remembered that we 
nre dealing here with evergreen tropical forests, of wliich tl~ere 
nre rarely few species composing them, that cannot stand 
shade, and which are hot permane~t~ly injured by isolation and 
exposure. 

Cumplror trees (Cinnumomum Cumphoru) have been tried 
a t  Terrain Quessy, and with some success. 

Camphor 0 t h  Perhaps a few may still be iutroduced in 
foreign Lreer. the artificial mclange, but it is not recom- 
mended ns it is not a valuable timber-yielding tree ; and many 
of the indigenous trees are of still greater value in their 
ultimata yield and the shade which the throw on the ground. 
These properties ought not to be over i ooked-it being, also, 
remembered that the indigenous trees stand out the hurricanes 
best, for which they are specially suited. They have been tried 
and found to resist them, whereas many of the foreign speciea, 
although rapid growers, have yet to be tested in this reapect ; 
when raised in masses, probably thus, they will withstand the 
hurricanes, but the experiment is still untried. Great cau- 
tion is therefore necessary in recommending, where large and 
expensive plnntations are concerned, wl~nt species to select from 
alaollg the uumerous foreign kinds that xill undoubtedly grow. 
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with mnch vigour and rapidity in the soil and climate of 
Mauritius ; but as to what their ultimate fate will be, with disease, 
hurricanes and a generally shallow soil, is harder still to predict. 
However, a list of the n~ost likely species, and which may be 
tried tentatively, is appended to tllis Report. 

The treatmeat of the forests, occupying the steep slope8 
of the monntains, is to leave them as at 

P o d  an h e p  present guarded and protected from destruc- 
mountain rloper tion. The slopes are much too steep for 
any regular cultivation. I n  time the more valuable indige- 
nons species will creep in and probably suppress the present 
almost valueless growths. Their power to stand shade, during 
the earlier stages of growth, give the indigenous species a con- 
siderrble advantage over their foreizn rivals, who will no doubt 
begin to disappear as soon a8 they find themselves overtopped. 
However, as these forests stand at the present day, they do mucl~ 
good by clotliing the steep sides and slopes of the mountains, and 
by shading the ravines which drain off the waters from them. 

As regards the valleys, where the soil is tolerably deep and 
somewhat rich, plantations of Eucalypts, 

8 b e l h d  " 1 1 ~ 8  Auricarias, Mahogany and the Toou ( Ced~ela 
may be planted with 
foreign trees. Toona) may be tried with advantage. Tllese 

valleys are sheltered, and probably therefore 
the plantations mould in sucl~ situations escape the more des- 
tructive effects of the hurricanes. In  some of the higher 
valleys, the Eucalypts and Arancarias will fiud a congenial home, 
while the lower parts will suit the Toon and Mahogany best. 
The Toon might moat decidedly be largely introduced into the 
Colony, and planted in along the bottoms of the deep ravines 
which ecore the snrface of the Is l~nd.  I n  such localities the 
tree would escape the full force of the hurricanes. It grows 
remarkably well, as far as tried, in the soil and climate of 
Mauritius ; and it8 timber will be extremely valuable for furni- 
tore and constructive purposes. I t  besides yields a dense shnde. 

The treatment which the open hare lands of Mountain 
Tamarind, the bare strip along the left bank 

Treatment of opsn of the Black River and Morns Brabant mill 
and bare lands require, will be somewhat as follows :- 

I.-It will be necessary to plant up, with one-year old seed- 
lings of Tenninalia tomentosa and Arjtsnn, 

Method of treat- the wet black soil, the plants being placed 
ment. out in lines five feet apart, and three feet 
apart within the lines. The seed to be obtained from India. 
Mixed with the Terminalias shonld be Eugenia Jamlohna, in 
the pro ortion of one in ten of the other. The spaces between 
lines s I' 1011ld be sown in plots, 12  x 12 incl~es, with the seeds 
of various evergreen shrubs common to the Island. The seed8 
of ~ d ~ a n t h e r a  laurifolia should also be plentifully gathered, 
and sown in plots, in all the drier parts outside of the black 
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wet soil. The plots should bo   re pared by digging down nine 
inches deep and removing the larger stones from tile soil ; they 
should be arranged in lines parallel with the planted linea. 
All original a t  present on the ground, sl~ould be 
strictly presorved, evcn where it falls withill the lines of plots 
or plants. Sowing and planting sl~onld be cornmeuced early 
in the beginning of the north-west monsoons, and should ncver, 
on any account, be carried farther into them than one month 
&r they have co~nmenced : tllis will then give the transplants 
and germinatins seedlin~s the benefit of all subsequent show- 
ers, which will help considerably to estnblisl~ them before the 
eetting in of t l ~ a  dry weather. A11 prclirllinary operations, such 

digging the pits for tile plants and preparing the plots for 
seed sowing, should tilerefore be carried out More  the nlonsoon 
rains begin, whicl~ will prob:tbly be by or about 1st December. 

11.-The steep slopes of the Tnmvrind Mountain should be 
sown with a mixture of seed, such as that 

Method of treating of Tetronthe~a laurifolia, Albittia Lelbek 
Mountain Tamarind. and procera, Dolbergia lat~olia,  Baclsia 
longifolia, Pterocavptia Marsupiui~l, Acacia lewccepltala ( if 
that is not already establislled there \, Adenantrlaa paeoninn, 
and such of the indigenolls evergreens growing usually at such 
altitudes. The seeds should be sown in horizontal contour- 
ing beds, the continuity of ml~icl~ n~uet be broken where- 
ever natural growths, now occupyiug tlle sides of the moun- 
tain, are met with. These beds need not be more than two feet 
wide, the soil well worked up in them, and tile stones extracted 
and laid along the outm odge ; the beds must slope inwards 
slightly to keep t l ~ e  soil from bei~ig washed sway by the rain, 
and tlie seed sown over tile whole surface of the beds. Before 
sowing, tlie seeds sllould be thoroughly mixed up together, tlie 
heavier and larger, and the smaller and lighter, seedsall together. 
A v e y  alight covering ofsoil is all t l~a t  will be necessary to put 
over tile seeds. The distnuce between conseoutive beds will 
be regulated by the slope of tile mountain, and may be, accord- 
ing to it, 10, 15, or 20 feet. Ixlspectiou paths must be laid 
out a t  the time the beds are beiug prepared ; tliese p a h  need 
not be more than three feet wide, with a slope of 1 in 30 or 
35. I n  fact such paths-+ fine esaniple of wliioh may be seen 
leading to the bottom of the ?'mu at= Ce~fs, built by Mr. 
Lavignaa, who lives down there. In filct all mountain forests 
ought to be provided with similar inspection paths, which can 
be constructed a t  litlle expense, and which could always be kept 
in thorough repair by the Forest Rangers. 

111.-As regards bfwne Brabant, it will probably be best to 
plaut i t  with E'ilaoe, unless there is consider- 

Method of treat- able rock uuderneath the surface soil, 
men'fw bmt, wl~eu ped~vps the best way of getting i t  

ulldur tree vegetation will be by sowings 
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carried ont in a manner similar to that suggested in the cruse of 
Tamarind Mountain. 

Uuder a combined system of sowing seeds in l~oriaontal 
Pmbable cost per bnuds and plots, and plantiufi out in pits 

~.ofcombinedplaut-  young trees previously raised In nurseries, . 
ing u u ~  rowing. auy of the now bnre bleak hills in the Island 
may be succes~fidl~ reclotlicd wit11 tree vegetation. As a fhct 
a considerable young growth, but seattared about in patches, 
eren now covers the bleakest liill sides. What is chiefly re- 
quired for it is protection, and tlte bla~iks filled up artificially, 
the probable cost of which will not exceed Rs. 20 per aore, 
where sowing alone is carried out ;  but under a composite 
system, namely, that of soWiug and pl~~nting, the cost will be 
raised to about Rs. 30 per acre. Tllis would include the col- 
lection of the seed, raising young plants in nurseries, prepar- 
ing the soil, planting and sowing tlie seed-the price of 
labour being tlle only heavy item all tl~roi~gli. It most, how- 
ever, be distinctly uuder&ood that artificial waiering of the 
plantations is neither anticipated nor allowed n place io the 
above estimatas, except for raising the young plauta in nnr- 
series in the first iustauce. If the somiug and planting be 
carried out and completed ae suggested, during tlie first month 
of the niousoou. weather, no after wnteriug will be necessary. 
This is an irnlmrtant point, a t~d  shonld not be overlooked. I t  
will otherwise make all the difference. not onlv in h e  success 
of the operatiom, but also in their altimkte cost." 

Havixg planted the land m d  sown the seeds, all that \rill Iw 
neceasary will be to watch the growth, and 

- ~ ~ ~ t h i , d d ~ ~ ~ f  prevent tlie seedlings and young plants from 
being clioked by tile grass and creepers, 

which are certain to appear in the plantntions. One or twu 
weedings at intervals of six months, with cultivation of tile soil 
around the young trees and seedlings, will be necessary for a year 
or two, according to t l ~ e  progress they make ; aftar which they 
ought to be left to themselves to ~ilake their own may up. T l ~ e  
ultimate cost of an acre of p1;mtation will then stand solnewhat 
.s followe :- - - -  - - 

Firat year undor composite system ... Rs. 30 
Second and third yerra' weeding nnd culti- 

Or, Total . . . Rs. 36 per acre. 

If planting done be curid out, the cost of it, according to 
what similar plantations have already cast iu Mauritius, which 
coat haa much depended on the time and age that transplank 
were put out at, wlll be between Rs. 40 and h. 45 per acre, 
exclusive of superintendence ; or, say, at an average of Rs. 50 
per acre all rouud up to t,he period t,he plantntious are fsirly 
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established. It is quite practicable, however, nuder a well 
designed scheme, carried out with thrift and economy and on a 
large scale, tolay orit plantations of young treea in Mauritius a t  
a cost not exceeding Rs. 40 per acre. For less it could probably 
not he done in a satisfactory manner, in a place where tile 
price of labour is double that of some and treble that of other 
park of India. 

Grand Bassin Block.-Estimated area 5,801.5 arpents. The 
3.--0mnd B d a  forests Composing this Block are sittiated a t  

B I ~ L .  8ituatian, ex- elevations varyin from 2,300 to 1,400 feet 
tent, md p w n t  rnn- above sea level. h e  principal mass of them, 
dition. however, lie at a medium elevation of 1,900 
feet, within the region of maximum annual rainfall which exceeds 
140 inches; and they likewise occupy the central southern 
parts of the table land. Each forest composing the Block ia 
clearly demarcated with stone boundary pillare, marked with the 
broad arrow, and bearing numbem corresponding to the aeries 
in which they stand. The boundary lines are straight anct 
well kept up, being always open, and maintained so by the 
Forest Rangers in local charge. A complete and comprehen- 
sive map, on the scale of 1,000 feet to the inch, has been prw 
pared of these forests by the Surveyor-General, under whom 
orders the above very satisfactory preliminary works have been 
carried out. Protection to the forests is also perfeot ; the Forest 
Rangers in charge, and who reside in the foresta, being men 
of some intelligence. One man especially, Lebreton by name, 
is one of the best Forest Rangers of the force, and knows hie 
work, and the local names of the various trees which compose 
the foresta extremely well. 

In  one of the forests, Concession Dayot, there is aleo a nice 
comfortable house which was built by Mr. Home, Director of 
the Forests, who lived in it at  the time the forests were being 
worked for the extraction of the dead, dying and diseased trees, 
which still however to a great extant predominate, and which 
will have to be removed for reasons which will be shown here- 
after in the proper place. 

The forest known as " Les Marres," 2,039 arpenta in area, and 
that called Mountain Cocott, 371 arpents in 

Foratr of La *- area, are situated on extremely wet and rocky 
nu and Mountain Co- 
wtt. soils; and the foreat gmwth, in consequence, 

is composed of inferior species of short 
growth. The Les Marres are extensive marshes, near and 
around which are chiefly found the " Mangliefl' (Siderqlon 
B.je&num, and ita varieties) a worthless tree. On the whole 
there is nothing of much value in these forests, but they must 
nevertheless be protected, as from their position they give 
rifle to, and preserves nulnerous eprinp which go to feed 
the rivers flowing towards Savanne and the Black River 
District. 
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Of the remaining forest lands, one containing 188, and 

Oh; l?orestJ. another containing 667 arpents, are not now 
under heavy wood; but carry a small 

young growth of various species. The forests of Dayot, Talbot 
qnd of Mare Souilliere were purcl~ased receutly by the Crown, 
and for which was paid some Rs. 650,000-the combined area 
of these forests being some 2,545 arpents. The Mare Souilliers, 
as its name denotes, is a marsh of considerable extent covered 
with a worthless forest ; the " Manglier" being the prevailing 
tree. In  lower aud drier parts the foresta are however better, 
composed of more valuable species, and the growth finer. Parts 
of Talbot and Dayot, however, contain the best grown Govern- 
ment foresta in the Island at  the present day ; but in which un- 
fortunately are but very few trees, the timber of which is at  all 
valued in the market. In  truth these forests owe their present 
existence to this fact alone. However such species ae Tambala- 
coque (Sideroqlon grandi+m), Colophane ( Canarium Colo- 
pluznia), Bois d'Olive, (Ekcodendron orientale), Maknk, (Zmbri- 
curia pttiolaris), Natta (Zdricaria mcm'ma), Bois de Fer (Strult- 
mannia Sadevoqlon), Tatamakka ( Calopliyllum inophyllum j, 
some of the larger Eugenias called '' Pomes," and a large tim- 
ber tree not yet botanically identified, called locally Bois de 
Bandal, may be met with ; none being common, ratl~er on the 
contrary the best specimens occur in the more difficult ground. 
I t  is only in these forests that an idea can be gained of the gran- 
deur and composition of what are essentially known as Evergreen 
Tropical Forests, and which at  one period must have covered, with 
the densest treevegetation it is possible to imagine, four-fifths of 
the area of the Island. The tree-ferns rising to heights of 25 to 
80 feet, the countless other Ferns, the Peppers, Creepers and 
Twiners, the mass of tall clean-stemmed uudergrowth, packed 
so closely together as not to give passage to a man through 
them, and above all the dense, almost black, shade of these 
foresta, are sometliing to see and to admire. The average 
height attained by the forest growth is not over thirty feet, 
but individual trees are not wanting which tower above the 
mass to a height of fifty to sixty feet, and support, in the forks 
ef their branches, those ferns and orcl~ids wllich love the light. 
I t  is in these huge excrescences formed by these plant8 grow- 
ing together in masses that the " Paille en queue," or Boat- 
swain or Tropic Bird, the Phceton candidua of ornithologists, 
loves to breed. 

As a great part of the forests comprised in this Block are 
in bad condition, owing to the extensive md 

trerrtment' injudicious fellings which were carried on in 
them before they fell into the hands of Government, it will be 
necessary to restock such portions artificially on which the 
young growth, now on the ground, is deficient. To do this 
properly, and to remove the large quantity of dead and dyiug 
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trees that abound everywhere, i t  will be necessary to carry out 
works similar to those introduced about three years ago in 
Concession Dayot. 

All dead, dying and diseaaed tree8 should be removed-- 
great care, however, being taken that the sound and healthy 
tree% are left on the ground. 

A plentiful supply of young healthy medlinp of the more 
valnable indigenous species should be provided in advance of 
these operations, in order that the restocking of the forest 
may proceed with the extraction of the old trees. It mould 
be advisable to try here a mixture, with the indigenous speciee, 
of the Indian Pine known us Pinua longifolia, which a t  C u r e  
pipe haa a remarkably vigorous growth. Likewise also Pinw 
Kasya and P. MerkuAii of Burma ; also C~tpreeeus toruloaa, the 
4 s  of which can be procured from India and Burma; and 
which are recommended for trial by Dr. D. Brandis, I n speo to~  
General of Forests to the Government of India 

Thew pines should be put out in the proportion of 1 to 10 of 
the indigenous species. Planting should be done close, aa i t  is 
neceseary to cover the soil as much and aa quickly aa poesible. 
The pinee will soon overtop the indigenous species, and being 
in tho proportion of 1 to 10 of the latter, will not interfere 
with their grovith, and besides their light open foliage does not 
throw rr deep shade. They are difficult trees to transplant, so 
cnre should be taken in that operation. 

The nurseries should be established as near to the place 
where the plants are required to be put out as can conveniently 
be arranged, a t  least three years before the forest is worked 
for the removal of the diseased and injnred trees. The nur- 
aeries should contain a plentiful supply of y o ~ ~ u g  plants of from 
2 to 24 years old, and wllicl~ should not be put out until they 
are of that age, as they mill theu be l e ~ s  likely to be suppressed 
by grass or be eaten down by Jeer. These nurseries should 
be utilized for tlle rearing of all the stock required, whether 
conlposed of indigenous or foreign species. On no account 
sho~ild natural seedliugs be bro~lgl~t  from the forests, and 
put dowu in nursery beds as a prrlirninary tmiuing, as is some- 
times done, but the plauts should be reared from seed sowu in 
seed beds. 

The suggested treatment mill therefore consist in clearing off 
all dead, dying and disensed troes, and wstocliing the ground 
artificially, except finch portions of it as Ilave already been aatu- 
rally restocked. Much ~vorlt of this kiud has already been done 
in the Dayot forests, so that the details of operation are well 
known, nnd therefore need not be repeated here. . 

No regular working of the belte of evergreen forests 
remaining untouched is possible, except under the system of 
'' seleotion" ; aud even that will fail owing to the difficultiee 
of extraction of bke timber, aad not then without daaagiog 
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a considerable portion of thegrowing forest. Perhap clear cutting 
will afterall succeed best with them. But it is n treatment which 
would have to be carefully watohed, and carried ont jndiciouely 
in wide stripe, of say 200 feet, over whioh all growth ehouid be 
cut and cleared off; and then immediately after the land shonld be 
planted over with the more desirable speciw. A beginning shonld 
be made, however, as a tentative measure only, after a good sup- 
ply of seedlings to transplant have been raised in or near the 
forest to be cut ; a strip ehould then be marked ont in the latter, 
say 200 feet wide and running east and west acrooe the forest. 
The trial could best be made at  the hend of the Dayot evergreen 
belt. However, ae fine examplea of the only remaining prime- 
val foreate of Mauritius, i t  ie eqgested they ought not to be 
worked for their yield, but maintained intact for their glorioue 
beauty, which sur aeees that of all other natural phenomena P met with in the Ie and. 

Mountain h g e  of Glrond Port and Flag.-Estimated area, 

&-Mountain nngs 
4859-5 arpente. Theee fomta are compoeed 

.r h a  P- md of a narrow strip, mmewhat wider at  the wes t  
M. sihution,extent ern extremity, covering the above of 
and prerent oondition. hille. Upwards of 2,550 ar nta of land, in 8" the eastern parte of the range, remain still nu etarmined. The 
forests are compoeed of speoiea si~nilar to those of the Q m d  
Bassin Block, except that Tatamaka (Calophyllum inophyllum) 
and the Ebonies are somewhat more abundant-the elevation 
of these foreate being between 1,400 to 1,900 feet above sea 
level and the rainfall from 140 to 156 inchee per annam. 

Their present condition ie eomewhat ua f0ll0~8: I n  the 
.weetern parta, where the land has been determined ae being the 
property of the Crown, the foresta are ruined, exoepting emall 
tracte lying in the inacceeeible park of the mountaine whi& 
remain nntonched. All below have been worked out; what 
now remains being the dead and dying trees of inferior speoiea. 
In  the eastern portions, whioh lie entirely in the mountains, the 
foreate are mmewhat better ; bat they are more or lea8 inac- 
ceasible, being moreover protected by law from being cut as 
the fall within the Mountain Reserve Line. 

%or such portions ae lie below the mountains, the treatment 
hkus ke&wnt. ought to be the same ae that enggested for 

the foreeta of Dayot in the Qrand Baaain 
. Block. I t  would likewise be advisable to try here the hdku 

Pinw longvolia (and other eaetern Pinee recommended), and 
some of the Euoalypta intermixed with the better class of 
indigenom trees. The extensiou of Tatamaka here, however, 
ought not to be loat eight of. 

A t  present the ground ie literally choked witb the wide- 
spreading, trailing, ehade-yielding Rubw mlwcanw, which of 
coarse will have to be cleared aw8y before planting out can be 
done. The plaatatioas here ought to be laid out in linee six feet 

4 1 
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apart, the plarlts standing in the linea at four feet apart, or 1,815 
to the acre. Once the young plants start gro,wing i t  will le 
advisable to encourage, in every poesible way, the formation of 
a dense undergrowth beneath them. 

As regrids the forests in the monntains not lying within 
Reserve Linecr, it is only poseible to work them on the aeleotion 
system, provided the cost of extnrction of the timber is not pro- 
fhibitive, but wliich it wiU probably he found to be t l ~ e  case. 

Pdm du Milieu.--The forests consist of a single blook 
measuring 2798.5 arpents, eituated a t  an ele- 

1 6 - p h d a  Hse* vation of 1,000 feet above sea level, with a 
.Sitrution, artant and 
prerent conaihon. , mean annual fall of 140 inches of rain. The 

foresta are com eed of species similar to 
tboee alteady described, except t!f a t  Natte, Tatamaka and 
Wonp are the prevailing trees amongst the remaining better 
kinds, These foresta have been extensively worked, and are at 
.preseet in a s t a b  of utter ruin, being likewise ohoked with 
h b u s  nro2uecanus and a considerable quantity of undergrowth 
cornpbeed of non-indigenous species. T b  larger trees are more 
a r  lam damam& ~ n d  diseased by winds and insects. 

The same as for Concession Dayot: The dead and dying 

Futare tmtmmt. 
trees to be removed, and the ground planted 
over with Natte, Makak, Tatamakr, and 

otl~er valuable timber-yielding inrligenous speoiea which prefer 
a moist, alnmst wet, soil. All natural regrowth of such, w w  on 
the ground, mnet be strictly reserved, only the dead and 
diseased trees being removed. 8 nreeries and seed beds will 
'have to be established for the rearing of the neoesaary stock 
for plmtiog ont. Thme forests are not considered eligible for 
receiving any foreign apeoies, except the Toon (Cednh  toono) 
which would probably thrive in the dam mil. L Mountain Range of P d  Couir.- timated area, 3,931 
ti -Mount& h n ~ e  

arpents. Situated on the higher s lops  
 art  LOU^^. Bitu.. mud ridges of the Port Louie Mounhius ; 

ti- aten*  M well ae consisting of smailsr blocks 
praent condition. lying in the Districts of Moka and Pam- 
plemoueeea 

It ie only along the oreeta and higher slopea tbat any forest 
remeiaa, and that is protected by law ae the Mountain b v e .  
On the whole the growth ir fairly dense, but few large trees are 
,to be met with ; nor does the composition of the forests m any 
way differ from othera already described. In  tile lower parts 
of the mountains, introduced species, now eubspontaneoaa, are 
common ; and whioh in some parts have reclothed the monn- 
tain siderr with a fairly dense growth. The Acuuia ~ s p l i a l a  
is now fallg eetablished, and overraue the conntry b b o u t s .  
I f  not (cut down so frequently m it ia i t  would soon grow into 
small trm 20 feet in height; but since i t  ia in much reqnest aa 
fael, it has bat a poor chanae of attaining such dimensiou.. 
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Ooe of the blocks comprised in this group haa an area of 
290 arpents, and is the domnin on whicb stands Government 
Bouse Reduit. His Exdlenoy the Governor, who taker 
considerable interest in a11 foreat matters, bas introduced and 
reared a large crop of aeedlinga of the various Eucalypts 
from Australia These seedlings are intended to fnrniab stock 
for replanting mnch of t b  waste land in Reduit, aa well aa else- 
where. I n  addition to the large stock of Eucalypte, mentioned 
above, His Excellency h a  caused to be raised vmt numbere of 
various other Australian treee, which no doubt will be ultimately 
of great value to the Colony by tbeir introduction as f a s t  
p w i n  species. 

- A.3 %e priucipal m . r  of these fomts lie within Mountain 
Future treatment. Benerves they have been well protected, 

and will of aouree continue to receive simi- 
lar treatment. For rewooding the lower spurs, and the dry 
mate lands a h t  Port Louis, the treatmed maommended in 
the caae of Tamarind Monntain should be adoptad. A com- 
posite system of planting and sowing for tbe more level lands, 
and sowing in horizontal oontour bmds for the ~nountain 

. dopea T twe  should be no stint in seed sown ; and when that 
of several species of t.reee are sown mixed together, thr, chancea 
of failure will be mnch reduced. What ought to be done 
a t  oace is to organize a emart, trustworthy seed+olleoting 
establishment, under the orders of the Direotor of Woods and 
Foreate, so that large qnantities of seeds of variona ever reen f and otber sh rub  and treea be collected and stored in dry p a w ,  
ready at  hand to be sown as eoon aa the north-west moneooaa 
begin in December. Meanwhile, aleo, the laying oat of the hori- 
zontal beds along the mountain aid- be commenoed in 
anticipation of a buffioient quantity of weds being collectad. 
In the appendices to this Report will be found lista of s h r u b  
and treea both indigenous and foreign, which are recommended 
for trial, both for rewooding mountains, end for planting out 
in the forerta with the view of restocking them with more 
valuable trees. 

For the waste lands of the Reduit Domain, tlie formation 

Reduit. 
of extenaire plantations of Euoalypte is s 
sound end wiee p r o p a l  of His Exceuenoy 

the Governor, which is with a view of giving their oultivation 
a fair trial in a eelected locality ; the fineat, perhaps, for such a 
pnrpose, in ttm whole Island. Theee plantations will be laid 
out in lines, cleared of all undergrowth, six feet d e  bearing 
by north by south-west, no aa to leave the preaent growth on 
the ground to shelter the young trane lanta from the cutting 
effecb of the persietent win& whic ! blow from the south- 
eaet. The plante in the lines will stand at  four feet apart, 
and there will be an uncleared space of natural young wood 
of ten feet in width between every two cleared lines. Should 
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the young Eucslypta show signs of suffering from the want of 
more light and lees shade, the natural growth will be cut back 
eofficient to effect this purpose, but no more than what will 
sdoe-the tan-feet wide belte of natural growth being left 
as soreens to break the force of the winds. 

l n  addition to the Crown lands, the Surveyor-General baa 

C ~ t e l l e  kada charge of what are called Curatelle lands, 
i.c., without any present claimants. There 

are about 1,684 arpents of such lands under his care. With the 
exoeption of one, Contanceau, which lies between Dayot and 
Talbot, none of the other eatatea, of which there are six alto- 
gether, contain foresta of any height, though they are more 
or l e a  overgrown with young treee chiefly of eubspontaneous 
origin. Should these estates lapse to the Crown, their treat- 
ment as foreeta will be the same ae suggested for the other 
Crown lande. 

A very able, complete and exhaustive desoriptive acaount 

Prirrb fomk 
of theee forests hm already been placed 
before the Government, by Mr. N. Cantley, 

Acting Director of Woods and Foresta. As none of the private 
owners, except one or two, appear to have any notion of re- 
taining their forests in their own hands, or otherwise preserving 
them, it would be advantageous if the Crown purohaaed these 
properties with that view, In faot there appears to be no 
other ooaree open, if they are to be preserved, but to bny 
them up. 

Such of these private eetatee-all now more or lese ruined as 
regards the foresta on them-which appear desirable should be 
purchased by the Government, and retained in their hands, will 
be fonnd briefly and concisely deaoribed, aa regards their present 
oondition, in a mhedule annexed to this &port. For more de- 
tailed information Mr. Cantley 'e admirable map and memoran- 
dum might be consulted. 

I t  will be neoeseary before closing thia eeotion of the re- 
port to say something of the cansea whioh 

~ $ 0 ~ ~ ' ~ =  give riae to injury to forest trees and forest 
vegetation. In Mauritius the young forest 

growth is liable to be coneiderably injured by the attacks of 
*, which not only devour the foliage, but frequently cut 
back the healthy ehoota of young plants. In a plantation near 
Pamplemoneses, in one year the enaile destroyed 10,000 young. 
plank. Now the natural enemy of the snail is the Tenrac, or 
Msdagasoar hedgehog ( Centetea v.) In the natural forests, 
where the Tenrac is more abundant than elsewhere, and where 
it may be eeen at  all hours of the day hunting about for ensile 
and their eg 8, there will scarcely be fonnd a single snail grown 
large enon$ to oaum appreciable damage to the vegetation. 
But in quarters where the Tenrao is hunted to death for the 
sake of its flesh by the African Creolee, snail0 not only abound, 
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but do incalculable damage. On Crown lands the T e n r a  ought 
therefore to be a protected animal, just the same as are certain 
introduced birds. I t  must not be forgotten that it is on record 
and uncontradicted that 10,000 young plants, put out in a planta- 
tion, were destroyed in a single mason by mib. The Tenrac 
alone is able to keep these pests down within reasonable limits. 

Deer, (Rum !hajuc) introduced by the Dutah from Java in 
k. the higher parts of the Island, do consider- 

able damage to the yonng growth. In  Con- 
cession Dayot whole acres of yonng transplauts, of certnin 
speciee of which they are fond, are found cut back. In future 
operatione i t  will be neceseary to take measures for fencing tLe 
plantations. Unfortunately the Deer seem to prefer eating 
such species aa Makak, Nattc and Ebony, more so than others ; 
the two firet yield decidedly the most durable and valuable 
timber among the indigenous trees. 

These are numerous and exceedinelv destructive both to 
the fauna and flora oufhe Island ; since the 

(YaaaOw devour both the egg0 and oung of bird; ' b)wroW.) which breed in the forests. an d whose ~reaence 
there would otherwise be a check upon the 'growth and mnlti- 
plicity of insect life, which is so destructive to timber and 
forest trees. The monkeys likewise devour and throw down 
the unripe frnits of all the principal and important forest trees ; 
so that i t  is scarcely possible to proonre ripe seed that will ger- 
minate. I t  will, therefore, be absolutely necessary, in the inter- 
est of forest conservancy, to provide the Forest Rangers with 
the neceseary means for destroying or otherwise driving these 
mischievous creatures out of the forests. 

These animals are likewise destructive to young plantations 

( 
in the lower parta of the Island, and are diffi- 

mrai,] lanru..a& cult to keep o u t  They have been found to 
southsm ~ndi.. injure transplants of certain species of in- 
troduced Indian origin. 

Wood-eating insects have now multiplied to such an extent 
that in all probability, failing to find suffi- 

Wood.LU~g in. 
lectr. cient food in the remaining dead and dying 

trees, they will attack the living ones. 111 

fact, instances have come under observation where this had 
been the case. I t  was found to be the case with some living 
trees of Eugenia ghmerata iu the forests of Concession Dayot. 
And was, likewise, observed to an alarming extent in the 
valuable forests belonging to the Honorable F. H. Pitot above 
Bois Sec. In  these forests, the origin of the mischief appears 
to have been due to the too sudden opening out of the forests, 
by heavy fellings and clearings, by which a large gap was 
crented. The trees, standing on that side immediately exposed 
to the violence of the strong and persistent winds which blow 
in that quarter, began to die off; and thus gave shelter and 
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nourishment to various species of wood-eating insecta, such ad 
are comprised in the family Bostkhidce, ae well as various 
Bark Bcstlcs, belonging to the genera Scolytus and Tomktu 
of the family Sool &. The attacks of these insecta m n  killed 'f the treea, which, yiag off completely, exposed the next iine of 
trees, immediately behitid them, to bear the brnnt of the strong 
winds. In  time these also became weakened, losing health and 
vigor, and were thus prepared to receive the swarms of wood- 
eating insects, which had now multiplied xnsiderably, and by 
which they were, in their turn, completely killed off. And so 
on, doubtless, has run the course of this llow eerions calamity. 
I n  tl~eee forests may be eeen large treee, (Ccrl hyUum i t q d j l -  
Itim) of magnificent development, entirely kill 3 ; and ae far na 
could be seen of it, the evil was gradually, but too surely, spread- 
ing onmarde and upwards into the hill forests, where to end it 
ie hard to say. I n  the forests, lying above the immediate line 
of attack, were found young and comparatively healthy keee of 
various species, in which were diecovered swarms of beetles and 
their la rvq  and wl~ich appeared to belong to the genus Tomicas, 
though to what species we are unable to say owing to the want 
of books of reference. These appeared, aa i t  were, the pi* 
neers whoee first attacks would shortly be followed up by the 
more robust Boetriohidians coming up in the rear. 

There are, besides the foregoing mentioned, numeroue d h e ~  
speciea of Coleopkroua insects, whose larva feed on the woody 
etems of trees, especially such aa have received injury, or tl~e 
health and vigor of the trees have otherwise been impaired. 
Snch iuaecta belong to the families Bupwtidce, and the 
long-hor~~ed or Capricorn Beetles (Cerombycidce), all of which 
are repreeented in Mauritiue by severul genera ooutaining 
numerous very fine species. 

Before concluding this notice of the more prevalent form 
of i n m t  life capable of inflicting grave and 

Pmwa"on of eerioua injury to the foreat growths of wet-eating bird& 
Maurihns, a word might be said on the 

necessity there is for affording all the protection the law can 
give to the ineectceating birds, whom presence in the forests, 
though few they be, doubtless has an appreciable effect in 
reduoing the nnmber of ineecta which might otllerwiae complete 
the cycle of their exietence. Of ineectivorous birds them are 
but very few in the Island, and whioh belong to some half 
dozen species. 

These are very abundant, attaakiug decayed and deoaying 

White mb 
timber. They belong to epecies which differ 
from the Indian forms, by conetmctin their 

galleries and globular nests with decayed wood, and li f ewise 
arboreal in their habits. The huge globular excrescences, so 
frequently met with on decayiug trees, are the habitations of 
these creatures. 
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The timber is very linble to the attacks of dtg-rot an4 
other fnnpidal forms which cauae con- 

M*m.hngoid.l siderable deetrnction to it. Very few of 
d k u m  

the larger mature trees. now met with in the 
Gresb, are f m  from dry rot. In fact i t  is the rule rather 
than the exception to find timber attacked by it. Once com- 
m e n d  the destruction ~ O B B  on, u n l w  the dieeaaed part be 
carefully cut ont ao that none of it remain, otherwiee the fungus 
will again eprend. The climate of Manritiur is peculiarly 
favourable to the development of euoh parasitical fungi, eeveral 
forme of which likewise appear on the leaves and t w i p  of 
living trees. 

Creepere and Epiph tic planta of large eize are not numems,  d an therefore are not active agents in effect- 
wv Epi- ing any appreciable d a m ~ g e  to the forest PbJtsr trees. Two climbore of robust bnbit, how- 

ever, am found within the forest region-the C n d w  glabra and 
Rouuoea simpke, but their occurrence is ram Amongst the 
beiLaceous twiners are several species whioh damage the young 

wth, and which will require attending to in all newly 
C m e d  plantatione. Of Epiplyta, capable of injuring fully 
developed forest trees, may be cited the several species 
composing the genus F h .  Theae are likewise not of com- 
mon oocurrence, and therefore the injury they do is inappreci- 
able, tbongh it would be well to make i t  a standing order to 
dl F o e  Rangers that Creepera and E iphytic plants of dea- Y trnctive habite, wherever met with, ahon d be killed. Thie will 
be done by outting off the atam, in the case of a creeper, close 
to  the ground, m d  then splitting and smashing up the stump 
to prevent ita shooting out new eteme. Epipltytes may be cut 
down m d  removed if they are in a position where they can be 
got at. Each Forest Ranger ehonld be provided with an axe 
of the kind common in Mauritius, having a chisel-cutting 
edge at  one end and a hammer 'head at the other; without 
Lie axe in his belt no Forest Ranger should stir out on his 
round& 

These are very destructive in Manitins, because of their 
persistent action whenever they set in blow- 

Windr. ing, which is in winter frorn the south-east 
quarter ; they then constitute what are called the south-east 
trade winds. In all exposed localities tree vegetation suffers 
considerably from them ; they are cold and cutting, and as 
they blow with some force, amounting sometimes to continuous 
gales, tlie damage they do in cutting over aud retarding growth 
1s considerable. In some parts of the Ialand this is especially 
the case ; and it will be observed that, omi~ig to them winds, 
the branchee of trees exposed to windward liave become 
arrested in developo~ent, and that growth has taken place on the 
opposite side iustead, thus rendering the trees lopsided. The 
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effect of such growth, on the timber produced by such trees, 
is that the fibro-vascular bundles of woody tissues, inatead of 
being regularly arranged in concentric circles around the stem, 
are formed in exaess on the sheltered side of the tree, while 
similar bundles on  the wiudward side are few and imperfectly 
developed, so that the timber of trees grown under those condi- 
tions is lees valuable, where strength and durability are requisite 
qualities. The force and persistency of these winds during 
a great part of the year also cause the taller forest trees, 
which, seekiug the light, force themselves above the general 
canopy of forest foliage, and in which situation they are then 
expoaed to the full action of the winds,-to throw out buttresees, 
rind their sterna are thereby rendered irregular and of fluted 
formation. The stems of such of the taller trees, ra Tambala- 
wqw, Colopluane, Tatamaka, Natte and Makuk, are familiar 
examples. 

I n  all instances where young plantations are to be eatab- 
Shelter belh -.t lished in loodities erpoaed to these winds, 

win& shelter belts must be first established, placed 
a t  right angles to the direction from which they blow. Sncl~  
belk areeasily formed, and may be twenty feet in width, planted 
with Canuapina, Telfaria, ( TetrantRera monvpetala,) Bamboos, 
Jamlongue, (Eugenia Jambolana) or some of tile quick growing 
hardy Australian treee. Uuless such protection belts are first 
established, it is very doubtful ; otherwise, if laying out plank- 
tione in such lodalitiee ie not literally throwing money to the 
winds. 

These eometimes visit tho Island, and may appear a t  any 
Hurriaula. time between 1st Deaembr and let April ; 

the destruction cawed by these revolving 
etorme are simply incredible ; all tree vegetation, engar plan- 
tations, orchards, in fact everything offering any obstacle or 
resistance, go down a t  once before them. No forest, n u l m  
growing together in a oompact maw, could withstand them. 
Hence the necessity, whatever is done artificially in the way 
of getting up young forests, to plant thickly and to allow no 
'room for these wi~lds to find a way into them. 

(To be continued.) 



mto o j  grourfh of $at in q b t a  3Jaggorc. 
ON a recent tour tl~rough the forests of Chota Nngpore, the 

opportunity was taken to meaRure Sill trees wherever 
with a view to ascertaining the average rate of prnwtf?$e' 
best couutinp;s were obtained in the Singbhdm Foreate in a 
portion of the Anandpnr Estate, whioh the Thakhr wae working 
for timber to build the new jail at Chaibaesa. Careful 
countinge were made on eight stumps with the following 
reedta :- 

a ~ .  Birth ritb Thichcr of Yaa diameter, Mo. of- 
buk. b u t  wood only. &'=- 

in. in. ......... 1 ... 8'6" ... 1.86 ... 6 8.8 
2 ... 6' 6" ... 1 ... 26% ... 116 ... 8.8 
s ... w a" ... 0-76 ... a1 ... 7a ... 6.8 
4 ... 6' 10" ... 1 ... 28 ... 130 ... 10.6 
6 ... 6' 6" ... 1 ... 81 5 ... 93 ... 7.8 
6 ... . . . . . . . . . . . .  28 ... 100 ... 9.1 ... ... 7 ... 6' 6" ... 1 ... 28 98 8d ... ... 8 ... 7' 8" ... 1 .a. Z4 116 96 

'ving an average rate of growth of nearly 8.7 rings per inch. 
!!he r i n p  on the clean cut aection were particnlarly well 
marked for 8911, md the stumps recorded presented no difficulty 
in counting. Many more etnmps were really examined, bnb 
tbe measurementa were not recorded where in the leaat doabt- 
fnl. 

No. 1 gave the following measurementa for the different 
thickness of 10 to 10 ringe, counted as the greater radius only. 
Owing to indietinctneaa on some radii the mean radine measure- 
ments were not procurable. These measurements ehow a corn- 
paratively uniform growth :- 

Ym. 
10 ... ... 1 H  
20 ... ... I& 
80 ... ... I* 
U)  ..a . I* 
60 ... ... 143 
eo ... . 
70 a,. ,.a l.-i% 

Yru 
80 ... ..a l+i 
00 ... ... H 
100 ... ... 1* 
110 .a. ... lit 
121) ..a lfd 
188 .. ... fc - 

Total ... 17f 

In  the same forest the following meaenremente of a log 50 feet 
long were recorded :- 

Beat. b c h a .  ... Glirth at ... 0 114 
6 101 
10 88 
20 88 

Beet. Inoher 
Girth .t ... 80 86 

40 88 
60 78 

This ehows a deem of 23 inches in 45 feet, from 5 feet 
to 50 feet, or omitting the first tan feet, where the trunk 
evidently broadened o u t 1 0  inches in 40 feet, or f inch deorease 
per foot of height. Above 55 feet a big knot unfortunately 
prevented further measurements. To show the size to which 

42 



timber in the maguificent Saranda Foreats can attain, the 
following memnremenb of a big tree may be giveu :-Heigl~t, 
I f  5 feet ; girth, 12 1 iuches, and this wsa not a very exceptiounl 
case. In the adjoining Government Reserve no large felling6 
were going on, but the following smaller treee were cnt and 
measured- 

A t  Rongo on the outerweatern Range of the Saranda hills :- 
I& Mi-. E b p .  Einmpm hob. 

On the hill ridge in s d r ~  p l w ,  
e x p o d  to hot rinda (C. 8.478) about 1,600 B in. 24 18 

At the foot of t l~r  hill, lml i tp  oompam- 
tively moiat (0. 8,473) at about ... 1,000 24 ,, 18 7.S 

On the elopes of the Ankua hill overlooking the Koina 
valley :- 

Rest. Bdina. Piop. Piogmpwioch. 
On the mmmit ... .. a1700 at in. 17 7.5 

(Ths y e  of this ir known, for the 
plwe w u  o l d  in l868 for a rarrey 
pint.) 
0 1 1  the mrthern ampot rlope, good 

mil, labrib ~ ~ 0 0 0  at ,, % 7.7 
OD a ratern upoot, rooi'kterib, dr;i 

vary little wil over it ... ... 1,800 4 ,, BB 16-6 

These three specimene have been kept and marked C. 3478, 
C. 8479, and 0.8480 of the Dehra Ihin collection. On the hill 
above Kurkutia in the KolhBn Forests a sapling, or rather 
ehoot, wae measured (No. C. 8490), giving I$ inch radius to 9 
years of growth, or 8 rings per inch of radius. 

These meaeuremente seem to show that the rate of growth 
of 9111 in Banrnda may be taken to be 7 to 9 ringa per inch of 
radius for trees growing on good mil in eheltered localities, and 
12 to 15 rings for trees growing in more exposed conditions. 
For good soil, therefore, we may consider 80 to 100 yeam ae 
the age at  which S i l  may be expected to reach 6 feet in 
oircumferenoe, exclusive of bark. 

I n  the Palamow Forests, which are all young and chiefly 
compoeed of stump shoots from saplinge which have been 
constantly cat over m-hile yet young, before the forests were 
reserved, a few countings were also made with the following 
reeulte :- 

Ford. B d o r  No. of w. m p r  a. 
Kumnndi Berewe (C. 8454) ... 4 ~uoh. 6 7 
Cbnpi Fore& (C.8441) ... a& I 28 7.5 
&om& h n e ,  Neturhh (0. &) 

S,O~O reat 8 ,, SO 10 
~lss-h B-;'H~W vai'ieJ (0. tui$ 

moot 88 fear high ... ... 8 )  . I0 4 

These show that, a t  any rate, at firat the growth of shoote 
is fast if the locality is favonrable, and that even at  3,000 feet 
on the laterite of the Neturhht plateau, the growth ia not bad 
considering the conditions. That large timber can be grown 
in Palnmow ie evident from the measurements of old trees on 



the Jai 'r plnteau at about 2,500 feet in a sacred grove. Thee4 r trees s owed a height of 100 feet to a girth of 10 to 11 at 
4 feet from the ground. I n  estimating, however, the probaI.de 
growth of 581 in Pdamow, it would be too much to count 
on an average of even 7, much less 4 r inp  per inch, and it will 

. be safer to take the probable age of treee at 6 feet in girth ~s 

about 80 years in good, 120 pa ra  in moderate, and 150 years 
in expoeed and high localitlee. I n  Chota Nagpore the effects 
.of forest, especially in low-lying spota, just below the hills, are 
very remarkable. In the Seemah Reserve wh~le  urerre of young 
SB1 foreet, evidently of promisin growth, are o b n  thlu f destroyed. But in more exposed p acee, frost ia seldom very 
destructive, and it would eeem that, in Palamow at any rate, 
it ia only the low-lying moist places near to high hill ranges, 
which are much affected. 

The counting of annual rings on freshly cut stumps in 
Chota Nagpore is by no means difficult, but t l~e  markings of the 
annual rings seem to disappear as the wood cut eetleons or the 
stump gete older, and it is then difficult to say always what are 
annual ringe, and what are only linescontaining fewer or more 
pores, but not marking annual growth. 

J. s. 0.. 

e n  the &storation o l  b a n d e d  eta in Blhagnr. 
ON looking over the map of the Bombay President it will 

be seen that Kolha ur is a Native Btate, situated on t e range d t 
of the Sahyadri ountaine, and bounded by the district of 
Sattara on the north, and by that of Belgaum on the south. 
I t  is ruled over by a Mahrrtta Chief, a deeoendant of the 
great Shiwaji, the founder of the Mahratta rule in the Deccan. 
The premnt Chief bein a minor, the affairs of the State are 
managed by a Native Ik. rbhari (minister) under the general 
supervision of the British h i d e n t .  

The total area of the Kolhapur State is about 3,000 equate 
miles, and the revenue is about ~0,00,000 rupees, including 
that of the subordinate jaghirs. The oountr is interseated by 
long ranges of hills, branching from the ah adri (Western) g i  Qhata, and running perpendicular to it in t e east. These 
hills form the water-parting of the several tributaries, which 
take their rise in the Western Ghate, and empty themeelves 
into the aelebrated Kietna river, supplying water for imgatiou 
for a considerable area of land uuder sugarcane cultivation in 
the rich valleys through which they run. The importance of 
prohtin the tree vegetation on these hille and on the dopes 
of the Q f a b  cannot, therefore, be denied. , 

The State authorities, having been quite dive as to the neaee- 
J t y  for immediate action in that direction, obtained the mrvioes 



520 ON T E E  BEIITOBATION OP DENUDED 

of a native fore~ter from the Bombay Forest Department, and 
with his advice introduced a system of forest management 
both in the intereet of the State and ita people; grdually, 
though steadily, introducing reforms as the people became 
reconciled with the altered circumstances. 

The Forest Department was startad in March 1878, and 
subsequently organized in November following, after the forests 
were fully inspected, and their capabilitieg ascertained by the 
Foreat Officer. The Department at  first employed iteelf on the 
most important and preliminar work of forest demarcation, 
whioh has since made considera t le progress. 

Sim~~ltaneously with the forest demaroation, the Department 
was authorized to bring certain forest areas under strict pro- 
botion, and to provide for the maintenance and improvement 
of the reserves ; and, though little progress has yet been made 
in  that direction, i t  is neverthelees eatisfaatoy considering that 
the Department ie in its infancy, that the new staff of subordi- 
nates have to be taught and initiated into the rudiments of 
foregtry, and that they have to aoquire, by experience, a 
knowledge of the cultural requirements of at  least some of 

' the important forest trees. 
A t  the outset, it must be said that the object of the State 

Foreat Department ie not to create ornamental plantatione by 
incurrin a lar e outlay, but simply to undo the mischief 
om~ed  fr r e c d w l  cutting down, and afterwards burning tbe 
first jung e trees an d vegetat~on for kumri (or what is otherwise 
aalled dhaya) cultivation and for other urposm ; by re-clothin 
the bare hills, or large open blanke in t \ e foreet reserves wi 8 
anything that will grow on them, so as to prevent the con- 
sequences which may be expected to arise from denudation. 
Nevertheless i t  is desirable to grow valnable timber treee so M 
ultimately to supply the market with timber. At the same time 
the cultivation of fruit and other useful trees yielding valuable 
minor prodnee, euch as myrobolams, lac, gum, kc., hae not been 
neglected, ae they would not only considerabl add to tbe I reeourcea of tlw State, but would afford emp oyment to the 
poorer and wilder olseees, who are solely dependent on the 
produce of the forests for their maintenance; but that, 
too, eeems a t  present to have denied to tl~em by Providence, 
which punishment they deserve for carelessly and reoklessly 
destroying all vegetation near about the place of their 
abode. 

When first creating the forest, jungle trees and ve 
i t  eeems as if nature were oopizant of the wretch $2;: 
tion of the poorer classes residin in the remote corners 
of the ooantry, and encouraged, an% p v e ,  is i t  were, a 

rominence to the growth of such species of tree as would 
[are (if t h y  had been spared) provided in the shape of edible 
fruits, roots, flowers, leaves, drc., for the requirements of the 



p p l e ,  whose indolent hnbita precluded them from adopting 
a better mode of cultivation than the well known and perniciotu 
system of kumri. 

For instance there is a variety of climber called " Kuaar," 
(Jannitrtrm arborema) formerly to be seen everywhere on 
the line of the Ghat Forests, but now gradually disappearing. 
I t  flowers in March, and immediately afterwards commences 
to bear, and is loaded with seed in such quantity that i t  
euppliee food to at least threefourths of the population residing 
near the Weetern Qhab. The noteworthy fact in connection 
with this climber is, that ita boiled seed is said to be as nntritioue 
as any of the common food grains produced in the Mawal 
country, anch ae twn', aawa, &a ; besides, while quenching the 
appetite, i t  is coneidered by the hill people to be a cure for 
any deran ement in the stomach. On account of this good 
quality, $0 people eat it aftar boiling i t  several times to 
make i t  palatable, as i t  ie bittei in ita raw atate. There are 
other varieties of vegetation affording similar means at  other 
times of the year; but i t  is needlees to describe them aH 
h e r ~ u f f i c e  it to nay, that about three-quartare of the 
population near about the Qhata subsista on the produce of the 
foreata for abont six months in the ear. d The above fact wae, therefore, lai at heart by the Department 
in  conducting the sowing and planting operatione wherever 
the capacity of the soil operated upon permitted of ita being 
observed. 

Four different methods, &., broadcast sowing, sowing of 
4 s  by dibbling, direct sowing in pita and seed holes, and 
raieino of seedlinge in nurserlee for planting out, were eng- 
gestetf for adoption in replenishing the denuded hills with 
jungle trees and vegetation; bat how far each succeeded in 
securing the object in view is to be gathered from the result 
berein recorded. 

Daring the past Fuslee year, that is during the rains of 1879, 
small nurseries were established in different localities, mostly 
to rPiw Teak and Bamboo seedlings for subsequent tramplanting ; 
brrt the cultivation of other nseful trees, such ae Amba 
(Mavigif'a in&), Fanas (Artocarptca integgolia), Bhendee 
(Thcrpssicr populnaa), Oondee (Caloph llum irroph llum), Chan- 

neglected. 
1 dan (Santalum album), &a, on a sxnal scale, was 8 y no meana 

The Bamboo and other seeds germinated after they were 
pat into the ground, but the Teak, a8 was sown in ita 
natnral state, took one complete year to come up, so that 
i t  came up thickly when the regular rains of 1880 commenced 
to fall. -- --.. 

The Teak seedlings, ae soon as they had borne six leaves, ex- 
clueive of the cotyledonq ones, which wae by the middle of 
July la&, were, aa well as the seedlings of other plants one 
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year old, removed from the nnrseries, arid transplanted, as 
shewn below, dnring the monsoon of 1880 :- 

No. om Ruzr. 

HUM of the Bob-d~ridon in whiob tbe Beom ue d M .  

I 

The smaller and tender plants which spronted up later were 
retained in nurseries for removal in the following yeas. 

The bamboo planta had grown four to five feet in height, and 
were quite capable of beinv planted out during the laat rains ; 
but is no bamboo seed c o d  be procured for sowing during 
the current year, i t  haa been considered desirable to retaiu 
them in nnreeriee until the rains of 1881, when they will be 
able to throw, out new shoota from the main stock. Tllese 
shoota i t  will probably be possible to separate, so that they 
may be planted out separate1 , and tl~ereby increase the num- i' ber of bamboo seedlings to a t  east double the preseut number. 

The approximate number of bamboo now growilia 
in different nurserim ie 11,000, and these will be available 
for transplanting at the commencement of the rains of 1881, 
and by the end of that monsoon mmon they will, it is hoped, 
have taken a firm hold of the ground, and be in a position 
to stand better a aimt the dry summer heat without watering, 
than would have keen the EPM with tender and yoonger planta, 
such aa they were during and before the rains of 1880. 

The broadcast sowing was resortad to in replenishiug the 
narrow belt of the forests, lying along the Sahyadri Range, 
which, though irregularly stocked and opened with large 
blanks here and tl~ere, is still ca able of being regenerated by ti self-sown seedlings, provided e seed is scattered over Iroad- 
cmt, or dibbled into the ground, wherever required, to assist 
the natural reproduction. 

The information as regards the area sown under the above 
system during tlie past two years, m'z., 1879 and 1880, is con- 
h i n d  in the following table :- 

Y o u  in whioh the aowinp were eUectbd. Approximale um oper&d 
upon in uuw. 

... In t b  rain# of 1879 ... ... Do. d9. of 1880 ... ... ---- 
TOTAL ... 7,800 



The sowiq  in all the reaervea taken in hand in the year 1879 
bad to be repeatad, and i t  will have to be continued in some 
w t i l  the whole area is thiokly covered with new growth. 

The result of the sowinga effeoted during the lnnt and the 
current year is very encouraging in localities where the 
young foreeta could be saved from being bnrnt over, espeoiallp 
lo the oaae of Bowda, Katalee, Shengaum, and Nishnap 
reserves, which need not be eown any longer, but require to 
be protected from fire and cattle only for some time. 

The change which haa been made in the appearance of 
nome of the Ghat Forests, since they were subjected to a regular 
treatment, ie conspicuous even to a casual observer. 

There the Hirda (Terminalia (:h.ebulo) treee naturally 
abound, and aa they are likely to yield a handsome yearly 
revenue to the State, the Department was induced to put 
eeverd cait-loade of myrobolams in the ground, resulting iu 
the sprinkling of a new growth of Hirda in all t l ~ e  reaervea, 
and more e s ~ i a l l y  in those of Shettgaum and Qnzapnr. 
In a locality further enat, outaide the above belt, where the 

hills have become perfectly bare, the ground for sowing and 
planting had to be prepared a little more elaborntely than wna the 
caee iu the western part of the district. Here the eimple method 
of sowing in pita and seed holes was followed with p a t  succeee. 

As usual the Teak seed that wne put into the pita before the 
commencemeut of the rains in 1879 germinated only on the 
setting in of the monaoon of 1880, aa has been the case with 
nunery aowing.; and at present about cent. of the pita 
coutain one or more seedling. The e in other pita are 
likely to sprout hererrhr. Some time must, however, elapse 
before t l e  reeult of the direct sowing can be compared with 
that of transplanting, and we are able to decide whiah of the 
two systems can be adopted with most advantage. 

Of the Teak transplauta put out in the rains of 1879,cH) per 
cent. have eurvived without watering. They are now growing 
six to twelve iucha in height, and appear to be snfficiently 
robust to warrant a hope that they will push a h e d  without 
further assistance. 

As the Teak in ita natural state does not grow alone, i t  was 
intermixed with other species of a hardy and fnat-growing 
character, such a8 Khair (Aocaoia Catechu), Jambul f Eugenia 
Jambohna), Palae (Butea fwndma), Wehelr (Tminalia 
belerica), Siras (Albiztia Lcbbek), Koombha (Careya arburea), 
Kajoo ( A n d i u m  otisnlcrlc), etc. 

Almost all of the above plauta dried down during the hot 
eeaaon, and the forest subordinates, who were not familiar with 
the habits of different treee, felt a t  first discouraged at what 
appeared to them a complete failure of their sowing operatione, 
It wan, however, explained to them that aertain treee have the 
properties of throwing out new coppice shoots from their roots, 



824 ON THE BESTOBATION OF DENUDED 

and that many of the plants, which they found to have been 
killed by frost or extreme heat, would spring up after the 
setting in of the ~ O I I S O O I I .  Of recautionary mensures, 
nuch as Iwsening the surface ZYrEB.B covering it with pram 
and weed0 during t l ~ e  dry aeaaon, were required to be taken 
to preveut the soil' drying too much, and to prevent the evap-  
ration of the subsoil moisture. 

In  the monih of Juue last the plants, which once seemed to 
have died, began to throw up new shoots to h e  aetonishment 
of all the forest subordinates, and in the month of August 
last i t  was fonud that about 25 per cent. of the whole number 
of ~ lanta  other than Teak have finallv succeeded. and this is no 
dodbt a very satisfactory resultd when i t  is remembered 
that the sowingti were effected on a poor soil and that the planta 
were not irrigated. 

Among the species selected as companions for Teak, 
Eajoo (Anarcardium oricntale) seems to be deaerviu 
every attention for sowing in the foreats. I t  is said to LO: 

native of Brazil ; but it is now quite naturalized in all parts 
of the Southern Konkan, where i t  is cultivated in grovee near 
the towns, and round about the village temples. I t  is stated 
in the Bombay Flora that the wood is much used in France 
for fine cabinet work, under the name "Bois dJ Acajon," 
though it does not seem to be in use here in carpentry. 

The tree bears sweet smelling flowera succeeded by pea- 
fruit of a yellowish red colour. A fine spirit is prepared 

in oa from the fleshy peduncle by distillation. The nut hangs 
at the end of the fruit outaide, and is about an inch long. I t  
is edible and wholesome when roasted, and forms an article of 
trade and commerce. I t  is said that theae nuts are used for 
imparting a flavour to Madeira wine, and that they are also 
known to yield, bx expression, an edible oil equal, if not 
aaperior, to almond oil, and certaiuly by uo meam inferior 
to the ground-nut oil. 

The pericarp of the nut produces a black acrid oil, which 
poemsee caustic roperti-. This oil is applied to timber to 
prevent the attac f s of white anb. 

An astringent gum is exuded from the trunk of the tree to 
the extentof five to twelve pounds annually, which require to be 
collected when the sap is rising. 

I t  is said that i t  forms a good varnish, and is peculiarly nseful 
where the depredations of insects require to be guarded against. 
It is said that in South America book-binders wash boob with 
a solution of it in order to keep away moths and ante. 

Apart from its beiug useful as above described, the tree appears 
to be  ell adapted for cultivation on dry stony ground on account 
of its fast growth and hardy character. Five hundred seed 
pains  were, therefore, procured and dibbled into the pita and 
seed holes at the commencement of the monsoon season of 1879. 



Almost all the seeds germidatad within n fortuigl~t, md Ly tile 
end of October followiug the plan& I I R ~  grown up from one to 
two feet in height, and so firmly eetnblisl~ed themselves by strik- 
ing deep roo@ that I find the percentage of casualties, even 
under nnfavorable aironmatsmc~s, ia very ernall indeed wmpar- 
ed with other species similarly situated. 

The eubjoined statement will exhibit tlre area taken in  k n d  
B~rriag the current year for direct -wing in addition to tbat 
aowlr over iaat year, and the number of pita and holm prepar- 
ed fin the purpose in different plaoes :- 

The seeds selected for sowing in the above pita nnd holea 
during the year 1880 mere the same ns laat year, snd in the 
same proportion, with the exception of Knjoo nuts, which were 
used in large quantity this time, Four hundred thousnnd 
Kajoo nnta were put into the ground just before the advent 
of the laat mina They came up lnxurinntly aa usual, and 
the eeedlinp have now attained a height of from twelve to 
eighteen inches, and promise to grow with vigour. 

If the cultivation of the tree in qnestion be continued for 
a further period of ten years on the same scale as hss now 
been adopted, and if the Department succeeds to grow at least 
one bnndred thousnnd trees every year, allowing 75 per cent. 
for cwaltiea, eta., that is 25 per cent more ~IIRU has been 
found by the experience of last year (but this hae been done 
more for being on the safe side) while estimating the future 

ield, there is every r m o n  to believe that, while on the one 
id tbe cultirntion of Anarcandium a*ntab r i l l  lead to 
augment the resources of the State fomt  revenue by the sale 
of ita produce to a cansiderable extent Hkethe Hirda ants, 
on the other i t  will corer the present naked hills with vepta- 
tion, perhaps unequnlled as far aa beantp end productiveness 
is concerned, for the tree is very ornamental in appearance, 
and its cultivation easy. 

Conaidering the tree ia both eaonomioally and oommewialty 
nseful, the Forest Departmeut will be justified in estimating 
that each tree will at least yield, even under unfavorable 
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circnmstancea, four annas worth of produce, consisting of, na 
has been said before, nuts, oil, frnita, gum, etc. 

It apperrre that the cultivation of the Caahew-nut tree waa 
never tried on the barren hills in the Decam, and thew is 
every reason to believe that this is the first time that i t  haa been 
tried for forest planting with such coneiderable eacceee as fo 
warrant further experiments being made. 

One noteworthy fact to be kept in view in connection with 
the Caehew-nut tree is, that i t  beam frnita and nuts at  the age 
of five or six yeam, so that any specnlation formed aa to the 
value of ita yield mnst take into oonsideratiou the probability - 
of such yield commencing a t  an earlier age than is usually 
the w e  with most treea 

I t i s  no doubt desirable that, wherever extensive planting 
operations are to be undertaken, it is better to adhere to the 
system of direct sowing of seeds in pita and seed holes (even 
in  the cose of teak sowinge) on spota where i t  is to grow 
into a tree than to raise eeedlings for transplanting; but at  
the same time it must be remembered that i t  would be nn- 
desirable to do away with the nursery system altogether, 
until the results of the two methods could be compared so ns 
to be able to lay down a definite plan for future operations. 

However, the experience gained last year having sl~ewed a 
tendency to confirm the above opinion, an attempt is being 
made to gradually abandon the nursery system, instead of 
giving i t  up all at once, for the reasons already stated. Fonr 
new small nurseries were, therefore, established during the 
mine of 1880 to secure plrnta for planting out during the 
ensuing rains, in which Teak, Chandan, Funae, and Pithe- 
wlobialn Saman seed have been sown. 

A few Pithecolobiurn Samanplanta, which the Forest Department 
r a i d  inbamboo basketa in the beginning of the moneoon of 1879, 
were transplanted daring the rains of 1879. Some of bhese 
have grown to a man's height during the course of one year, 
while the remainder were twice browsed down, and in one or two 
oases broken off by village cattle who had entered the planta- 
tion at  night sooo Ilfter the planta were put out. The cattle ' 
were seized and put into the cattle ground, but the growth 
of the plants was retarded by the injury done to them. They 
threw up fresh shook with renewed vigour immediately after 
the settmg in of the raim of 1880, and are now growing 
ca itally as if to make up the loss. 

&he aggregate espenditure incurred on account of the .bore 
undertaking amounta to Re. 3,225, which sum would 
a p F r  r e 7  s m d  indeed compared with the reault obtained; 
but ~t shou d be stated that a considerable portion of the work 
was done by the members of the regular subordinate forest 
oatablishmeot, and hence the small extra oatlay. 



SIR,--In Ribbentrop's "Hints on Arborioulture," a t  page 
121, i t  is remarked that in the extensive rivate rnkhs between 
Meean Meer and Okarah, the roots of t !a e "Jhand" trees are3 
all stubbed out, which apparently, the author thinks, is a very 
heinous offence to judge from tbe withering sarcasm of the 
following sentence, uiz.: " I t  remains to be seen if he (the con- 
tractur) will s u d  in exterminating the long suffering Jhand 
md Karii." Again lower down on the same page, the author 
my8 : " Coppice treatment, aided by artificial cultivation, is the 
best way to reproduce i ta '  Would he be surprised to hear 
that the idea is gaining groand among forest officere that 
the stubbing out of the stump ie the proper way to treat 
Jhand, aa by that means not only is a larger supply of wood 
obtained (the natives have a saying that a Jhand tree gives 
more wood below ground than above) from the area, but the 
reproduction is both stronger and greater in quantity of ehoots 
than is the case when the stumps are left in the ground ? 

I bave carefully watched the effects of both systems during 
this winter, and bave decidedly come to the conclusion that 
the common village "dnstoor" is by far the best way to treat 
Jhnnd. The villagers cut down the tree and then stub the roots 
out, not even taking the trouble to fill np the holeleft by 
the proceee. The cons uence is, that water lodges in the hollow, 
and the ground beinge(lept moist so mnob longer, the shoots 
are much more vigorone and healthy than thoee from a stump 
would be. 

So far has the idea gained ground that experimeata have 
actudly been made in a Government (Forest Department) 
rnkh in exactly the same way as is done by the apathetio 
villager ; and, a8 far as they have gone, are a complete snccese- 
the root shoote being in every way finer than those from the 
stump, 

I also observed that wherever land had been cleared for 
cultivation, the roots being stubbed out for the pnrpoee, there 
waa positive difficulty in keeping down the root shoota, the 
breaking up of the soil and protection from grazing resulting 
in a fine crop of the healthiest Jhand shoob to be seen. Of 
course i t  would be too expensive for the Department to plough 
the land, but tbie treatment mae certainly followed by won- 
derful results. 

It is not the cnstom everywhere for the villagere to. stub the 
roota out. In park of the Lahore district, to the we& of the 
Ravi, I observed that the . trees had been merely felled to.the 
level of the ground. I did not think the coppiciag wae nearly 
ao good as from rook in other places. However, be thie ae it 
may, there ie no manner of doubt that nearly as much wood 
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aa was taken from the area was left on the ground, and to no 
purpose, as the coppicing wonld have bee11 better in my opinion 
had the stumps been taken out. I asked why they had beeu 
left, and was gmvely told that the labour wodd be nogreat 
as to leave no margin for profit, and yet in other parts it is 
always done, and for a very good profit too. 

At the C h a n g ~  Mnuga Ylaotation aleo, the roots of the trees 
(Shinham) iu Compt. No. 1 (wbioh ie being olenred) are being 
etabbed ont, and it is engpted to leave the holes open ma in the 
village lande, Sucll are the changee yeare have brought about  
sinm the '* Hinta w Arboricalture" mere written, and the ruth-. 
l eu  oonkmtor held up to the scorn of nations. 

DEAR Su,-There are few ex rieaced member0 of tbe r' noble Corps to which you beong, who have not Been 
me, is not every day, a t  least much oftener that1 has been 
agreeable to them; and yet (I say tLia without auy malice, 
al&o b wit11 ur trees as with you men, revenge is sweet) how 
many "&' ve taken the trouble to know me? 

Botaniete call me ~ B W E L L I A  THUBIPEBA, le monde vulgabe 
SALAI, Sam, SALAR, GUQGAR, he, aomrding to the varioue 
Indirul dietriota which I have cboeen for my Labitat. I am 
not beautiful, or gracet'ul, or majestic. No painter has yet put 
me into his landscape no poet haa yet immortalieed me in 
m n g ;  no whispering lovers meet underneath my gaunt, 
proeaic, li ht-admitting bonghe j no weary noon-day traveller 
& the s f ctdeless shelter of my leafleas crown ; no omniscient 
Deputy Commissioner or ambitions Canal-wallah, those Titam 
among arboriculturista, have yet wnsidered me deserving of 
the dignity of a place in their wor ld-bed  groves and 
a m u e a  Few, oh few I olimb the dry, annny, rugged, epesr- 
g.aeey hills, whioh almoet alone I inhabit, from a ure sense 
d duty, for the publio weal ; occasionally, i n d ,  I we the 
mighty hunter, wlroee thoughts are, however, too busy with 
weightier matters to take more than a paasing notice of me. 

In short, dear Forester, there ia no tree anywhre in this 
wide, wide world, that has been more roundly abused t h  
.poor me. How many benignant tempera have been lost ; bow 
many high hoper, above wbich roee piles of shining rupeea, 
have been dashed down to the earth at the sight of the miles 
upon milea of uplands and ungmteful rocks, which I now 
cover and protect to prepare for a higher destiny in the 
future I 
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Your Inlpector-Oenecal, whose name would be an ornament 
to any service (may hie shadow never grow less), says that 
my wood ie-u (I), light cohred, darker w h  scasorted ; (2), sofl ; 
(3), 8pongy ; (4), mame ; (5), open-gmined; (6) ,  3u-35168. p e ~  
oubia fod; (7), not durable." I n  this long indictment I plead 
guilty only to counts Nos. 2 and 7. The carpentar, and 
especially hie toole, will not oondemn me on tbe former count, 
and ae regards the latter, I stand convicted with a host of the 
moet respeatable among my sylvan compatriots. But more on 
this point by-and-bye. . 

With respeot to the first count, I do not deny that my 
sapwood, like that of the Teak, Blackwood, Simoo, Rardwickia, 
&a, is extremely light colonred. But my heartwood (real unde- 
eompoaed I~artwood, not the black deoxydised heartwood of 
which my friend, the Ebony,furnishea the most striking example) 
is n dark greenish-brown, of nearly uniform tint through- 
ou t  My p-owth ie rapid, and my heartwood begins to form 
very late ;and hence, until I attain what, for me, is an advanoed 
age, &., from 50 to 60 years, my trunk consista chiefly of 
sapwood. Thereafter the proportion of heartwood constantly 
i w m ,  and by the time I am mature, the ring of sapwood 
in my trunk may be reduced to only one inch, but more com- 
monly two in&es. 

Connta 3, 4, and 6 will be b a t  answered by coupling them 
together. A spongy substance is, I imagine, one that ie full 
of plainly visible air-cavities, and that mny be compreseed 
with very little force ; but you wonk1 req~~i re  a mioroscope to 
om m y  air-cavities in my hearbwood, and the man must be 
gifted with superhuman strength who could, without the dd 
of machinery or a bammer, compreea a piece of my heartwood 
to any exteut appreciable with even the most minutely divided 
micrometer. After this i t  would be superflnoue to say tbat 
my heartwood is not open-grained. Bnt perhapa it is coarse- 
grained. If  it be no, then the heartwood of my distinguished 
friend and cdleague, the Teak, is also coars-aind. 
An regnrds the weigllt of my heartwood (connt No. 6), the 

mly .rerreon I can aseign for Dr. Brandis's low figtlres is, that 
the experiments, from ml~ich they were obtained, must have 
been made with very dry sapwood, out of wliicl~ most of the 
substances naturally impregnating i t  must have been washed 
nnt  - --- 

I have drendy admitted that my wood is not durable, but 
this admission will be misunderstood without some li~nitation 
and explanation. White ants attack my sapwood, but i t  is ad 
qnite M) certain, indeed i t  is doubtful, whether they mill touch 
my heartwood, which emits a very strong dimgeeable odour 
charecteristic of it. My humnn f r ied ,  who is trrmscsibing 
&is letter ~mder my dictation, eays tlmt he once bf t  a plank 
of my heartwood for aevernl days, nye weeks, over R large 
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nest of white ants, who carefully avoided it. A large log 
fnrnished by me was cut in the Pnnnaa Reserve in December 
1873. I t  lay in the forest where it fell until October 1874, 
when i t  was sawn up into 1-incl~ planks. The sapwood wee . then slight1 decayed, but the heartwood (14 inches at it& cf greatest mi th) was intact and still very green. Two months 
later some of the planks were used in making r bble. AlthougI~ 
they then appeared perfectly seasoned, still on merely scrap  
ing off their surface, they were found to be as damp as if the 
tree yielding them had only just been felled. By July 1875, 
the planks in the table had shrunk about 8 r cent. across r the grain, and had to be joined anew and p aned even at the 
joints. The plane showed that the wood inside waa as green 
aa ever. Briefly, they were not seasoned through even in 
1879. Seven yeam is a long time to require for seasoning, 
and I confess that this is a very serious defect. Neverthelees 
the fact remains that after more than seven yearn those p l d s  
are as sonnd as ever, and are likely to continue so indefinitely. 

But you will ask what all this proves? The durability of 
planks put into a table and kept under a roof is nothing sur- 
prising. Quite true, dear Forester; but if yon will have 
patience, you mill have more convincing proofs. The life of 
a thiu Teak rafter [all sapwood of course) in a roughly thatched 
roof is about 90 years; a similar rafter furnished by me 
lash at  least 5 years. In  n tiled roof of the hatire pattern 
the Teak will be serviceable for from 30 to 40 years, the 
Salai from 10 to 15 years. When you remember that Teak 
is a veritable king among trees, knowing few, if any, equals, 
1 do not show so badly after all in the above companson. 
Will my corresponding acquaintance, the Silver Fir, who 
makes half the forest wealth of France, compare as favourably ? 

I n  the Nimar District of the Central Provinces-thanks to a 
wise, far-sighted forest policy-the inhabitants have now begun 
to appreciate my nsefulness. Five-sevenths of the hub  in vil- 
lages are roofed with wood furnished by me. In the Indore 
State the storeys of a great many of the new houses in the 
towns are floored with my planks, although Teak there is not, 
as with us, a reserved tree. I also supply door-leavee for a 
large number of houses of moderate preteusions. The caees 
in wl~ich Malwa opium is exported are also furnished by me. 
I n  West Berar in the Pnmn valley my value is still further 
prized. I command a ready sale aa soon as I have attained 
an average girth of 19 inches, and in some of the foreeta there 
my very existence will soon be threatened, unless timely mea- 
sures are taken to protect me also like my more favoured 
companion-the Teak. 

So far I have dwqlt on my already approved value as a 
building wood. A very energetic friend of mine and an 
accomplished engineer, Mr. James Carey, Chief Engineer to 
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H. H. of Indore, maintains that I would make good railway 
sleepera, if impregnated with some antiseptic substance. He 
has accordingly induced the manager of the Holkar and 
Sindbia-Nimack State Railways to put a few of my sleepere 
into the line as an experiment. Before delivering these sleep- 
em, which consisted entirely of sapwood, he had them steeped 
for some days in an infusion of Behera (Iknninalia bellmica) 
leaves. They have now been in the line for the whole of one 
rainy and one cold season, and are still as good as on the day 
they were placed there. My own opinion ie, that the Behera 
leaves have done me no good, just aa they have done me no 
harm ; but the effect of the steeping has probably been to 
dissolve and remove from my fibres all the fermentable snb- 
sbnces which would otherwise have produced a fungoid growth 
and thue induced dry rot, This is, however, my own diagnoeis, 
and it is for you, doctors, to explain the effect of that experi- 
mental treatment on me--the patient. I have heard that Mr. 
Carey intends next to try sulphate of copper by Boucheried 
process. I shall ask him, through my present obliging scribe, 
to try chloride of zinc instend, which, I have been told, has 
been found in Germany to be quite as effective as that expen- 
aive substanoe-creoeote. Of course I need not tell you that 

- white anta are quite impotent against sleepers laid in a line 
that b continually run over. 

You will now permit me to nay a few words on my value as 
a fuel, Perhaps i t  is not generally known, at least to yon, 
Foresters, that I burn more slowly and with greater difficulty 
than most other woods. This is due to my being impregnatad 
through every pore and fibre with a substance, half-gum, half- 
resin, the presence of which is readily detected by the charnc- 
taristic smell of my smoke, and which is the main muse why 
I take such an uuusually Ion time to season. This downess 
and difficultyof combustion d etraota from my value in the eyes 
of the Indian cook with his open-air fireplace, althougl~, when 
aplit into thin pieces, I burn almost like n torch. While the 
gum-resin is burning and, so to say, distilling away, little heat 
is given off, most of it being absorbed to carboniee the mood ; 
but by tbe time all t l ~ e  resin hae disappeared, the wood, very 
liltle of which baa in the meanwliile burnt into a s h ,  has 
beaome a mass of live coal, emitting a fierce heat. 

You thus see how easy it is to convert me into charcoal. 
The charcoal burners of Nimar in the Central Provinces hence 

refer me to every other wood. The firing of my largest 
eilns is easily conducted. Add to this that I am eui l  y felled 
a d  cut up, easily carried to the kiln ( being much li hter than 

d t .the Acacia Catechu and Anogciscnur lati olia, the c arcoal of 
.whioh species the blaoksmith prefers ) an easily piled up. 

The charcoal made from my wood in Nimar is used in the 
State Raihay  Workshops a t  Rhandwr. I have such r bad 
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name, however, that if once i t  roached the ears of the Work- 
shop authorities that what they were using was Salai charcoal, 
I do believe they would a t  once countermand fnrther sappliee. 
I do not claim equality for my charcoal for the purpoaes of 
the emitby with that yielded by Teak or the Hurdwiekio 
binatu, or the two species named in the preceding paragraph ? 
but i t  cannot be so bad nfter all, w h n  i t  has given aatisfae 
tion in a large Railway Workshop for so many years. 

Then, again, I am largely employed by the lime-burners in 
the same district of the Central Provinces, not only it1 the 
form of ohrrcoal, but also in the shnpe of billeta of wood. 
What advantage tl~ere ie in not usiug charcoal alone, I leave 
you, doctors, to ascertain, nlthongh I may say that my own 
idea is, tllat without wood added, the charcoal put in would 
not last enough to expel all the carbonic acid of the 
limeetone. 

With regard to the suitability of my wood for the genera- 
tion of steam, there are no direut experiments to prove it. 
But mixed in due proportions with the hard, heavy woode, I 
have no doubt but thnt i t  will answer well. I have often 
found my way mrreptitiously into the firebox of a looomotive 
dong with the A w i a  Catechu and Anogckis  &taJdia with- 
out, however, diminishing the speed of the trnin or otherwise 
producing any disturbing effect on the equanimity of the 
driver. Truly is ignorance bliee when 'tie folly to be wise ! 
There are not many in either the Stores or Locomotive 
Departmente of the State Railways, who can recopiss me, 
when once m y  tell-tale bark ha8 fallen off. Theoretically 
consided, why should my wood not suit the enginedriver P 
It is a long time before i t  is consumed to ashm ; it naturally 
form large mmea of live coal on the grate, wlien it give0 
out a powerful heat; and, laatly, i t  hae in tlm engine all tha 
draught i t  requires. 

Dr. Brandie says my charcoal 'lie uaed for iron-smelting 
in Nimar." He munt have obtnined this information from an 
ontrustwortby souroe, for the iron-smelters (I feel ~ahamed to 
own i t  ) won't touch me. Their favorites are Acocia Catechu, 
Anqgeieslcs latifolia, Barrlwickia bin&, and Joymida febn'fi~ga. 

Bitherto I have oonfined myeelf to the eoooomic uses of m y  
wood. I will say nothing reg~rding the medicinal and reli- 
gioas rises of the gum-resin I yield, which is as often trans- 
lamnt or nearly opaque as transparent. 

I will now pass to a brief summary of my general utility as 
a forest tree. - - . - - - - - - - - 

In the first place, on the dry, rocky hills, where I form 
almort a pure, quasi-high forest, nothing else will come up 
until I have split the rock with my roota and formed some 
eoil to enable other ~peciee to establish themselves nnder my 
open crown. My roots wander for nourishment far and wide, 
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throwing 11p nnmerous sockers, wbicl~ in their turn become 
parent trees, and thus I soon covor ~ I I R  bleakest and barrenest 
llill sides with arboreal growtl~. Yon, Foresters, can aid me in 
doing this by digging up the ground round me here and there, 
a few inches deep, say 1 foot square, with a few strokes of 
the pick. If in tllis operation you wound my roots, all the 
better. My bark is extremely vivacious ; where it is wounded, 
it readily develops adventitious buds. Cut a ring of bark off 
3" or 4" broad, round my trunk, and yon will soon see a co~nplete 
crown of shoots grow on the circular mound, while my real crown 
overhead will seem none the worse for the phenomenon. 

Then, again, I seed every year abundantly, and I grow from 
cuttings. E'rost troubles me very much, but then my power- 
ful, vivacious roots enable me to laugh a t  him. I love to bask 
in the torrid sunshine. Iron in the soil agrees with my consti- 
tution. Silicious soils I delight in, but I don't mind clay 
or limestone,.provided bhe former is not too plastic, and the 
latter not in excess. Moisture I rm not afraid of, tliough I 
object to bogs and marshes, and laces that remain wef or 
damp throughout the year. I can g o without organic matter 
in the soil, but when it i s  there, I do not fail to utilise it. 

Tell me now, ye Foresters, where can ye find a species more 
generally suitable than myself for your essence transifoire in 
reboiwment operations on stony arid hills, or in dry, barren, 
caked or ierruginous soils, whence all forest growth has disap- 
peared ? With very little assistance from you, I will soon 
spread over and take possession of the ground, splitting the hard- 
est rock, breaking 11p the most highly caked soils, and enricl~ing 
them with my precious dead leaves. Under the shelter of my 
lofty crowns fell frost shall not pass with witherilig tread, 
while the life-giving solar ray will enter as freely ao before, only 
tempered and softened for the tender young lives below. If ye 
still have your misgivings, interrogate DAME NATURE, the 
Commou Mother of us all, and she will point to thin dense un- 
dergrowth of Teak and mixed species hem, that straight, tall 
clump of polas worth their weight in rupees there, that (but why 
need I lengthen the catalogue ?), and doing this she wi l l  
say: '' Theee are thy woudrous works, 0 Shlai, my elder 
daughter, and much reviled of men ! " 

I could s a j  much -more, dear Forester, about myself; but I 
have probably wearied you by this time, and the lengthening 
shadows warn my scribe that he must without delay hie back 
to his camp, where awaits him 

No yearning Phyllu, tander maid, 
All  blusher, love and flurry, 

But Bwkm Khan, ttae gmvs and etaid, 
Intank on rioe and curry. 

Bnt yon will, perhaps, ask me, dear Forester, how it comes 
that I, who have never been to school, have sent you this letter. 
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I will therefore satisfy your curiosity. l t  is needless to say that 
I have not enjoyed even the advantage of supplying the school- 
master with his rod, no-not once. Nay the English language 
ibelf is only a very recent acquisition of mine, for which I am 
indebted to my noble nnd illustrious friend, the Teak, who, hav- 
ing travelled over every quarter of the globe, speaks all the 
languages of men like a native, Mais revenous cf nos moutons. 

It was a hot, sultry dny. The sun had already some two 
hours passed the middle point of the celestial arc. I t  was the 
aeason when all sensible trees rest from the labours of the re- 
volving year, in order the better to recruit their energies for 
the next uprising of the world of vegetable life. No breeze 
stirred our leafless branches ; the birds forgot to chirp and 
carol ; an odour of jungle fires hung on the breatlllees qir, tell- 
ing of death or despairing misery to thousands of our kind. 

Hot and thirsty, the perspiration streaming down his bronzed 
rngged face, an Indian Forester, who had protected me and m y  
companions from our ragin:: enemy these eeven long years (may 
flowers perpetually bloom under hia feet I), came amongst us. 
He was onr constant visitor. Not a tree or sl~rub or herb grew 
in the forest, but he sought to know and understand it. I n  hie 
intercourse with us, he did not fence himself round with 

edantic forms beyond which we durst not go iu approaching 
Kim. He tried to mete out justice to us all. He was not 
always snccessful ; but, poor man, he only did his best, and we 
overlooked and at once forgot his failures. I have heard it said 
thst eveu in studying and dealing with your own species, you 
mer, very often make mishkes. But perhaps you think I am 
partial. However that is neither here nor there. 

Shade there was none. He came and rested himself against 
my trunk, 3 feet, in diameter, straight and cylindricnl, and 50 
feet up to the first branch. For some minutes he seemed lost in 
contemplation. I suppose his thoughts were of me and of tile 
way in which I have been neglected and misjudged by those who 
ougllt to know me better, for all of a sudden, raising his head, 

'I Thou ill-stsrr'd tree," cried the forest wight, 
, Ihough all the world despile thee, 

One pen at. lrslt thy wrongs shall right, 
One faithful fagot prize thee.'' 

He spoke this and mucll more ; but to cut a long story short 
I asked him to write to you, dictating word for word what yon 
have been reading. I n  publishing the same, you will earn the 
eternal gratitude of 

THE POOR SALAI. 
[NOTE.-Is I' THE POOB SALAI " a different ~pecies from that 

described by Dr. Brandis under Bomellia thun,ma? I would 
answer this question in the negative. The specimens of wood 
examined b our learned Inspector-General were no doubt i' imperfect. ndeed it is obvious  at hie obaervatione r e r e  
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confined to tracta where the SQIlai simply grows without flourish- 
ing, for he describes ite crown aa " spreading" and "$at," 
which is a characteristic of only the stunted tree. Well grown 
SBlai possesses an ellipsoidal crown, which becomes tabular, like 
the crown of most other trees, only at complete maturity. 
Only old trees contain heartwood, as explained by the authoress 
of the preceding letter. The general ignorance on this subject 
is evidently due to the supreme contempt with which tliie tree 
is treated, few taking the trouble to study it. The table a t  
Punasa has ''stumped " many a veteran Forester, no one, who 
had not seen that piece of furniture before, having been able to 
identify the wood of which it is made. The Puuasa SLlai is  
quite suited for tile lower masts of small coasting vessels. I t  
is not absolutely hard, although more so than ordinary pine, 
and that word, as used by Rosbugll in the text of the Coro- 
maudel plants and quoted by Dr. Brandis, must be accepted in 
a vague or comparative sense, implying simply that the wood 
was harder than some that Roxburgh must have had in liis 
mind's eye at t11e time. Probably he wrrs thiulting of the 
general erroneous opiuion ou tke subject, and without fully ex- 
plaining himself in order to be brief, e~fiployed the word 
6 L  hard " without any qualification. As regards weight, the heart- 
mood of Salai is certainly not lighter than ordinary Teak 
timber. The dense, knotty, stunted, rock-growu teakwood of 
tlie drg hills in the Narbada Valley may be alightly heavier.- 
T a r  SCRIBE.] 

TO TEE EDITOR OF TEE LLINBIAN FORESTER." 

S~x,-The following particulars relating to the destruction of 
Eucalyptus at Changa Manga Plantation may be of interest 
to your readers. 

I n  1879 several Irrge trees were blowu down, and i t  was 
found that the roots had been eaten away by white ants; of 
these I could get no measnrements. I n  May 1880, a tree, 59 
feet high and 22 incl~es girth, at 3 feet from ground level, waa 
destroyed from the same cause ; and again in March 1881, in a 
high wind two more trees fell, which I saw and examined ;--one 
was 25 feet high and 19 inches in girth, the other 41 feet high 
and 28 inches in girth. In  both of these the sap root had been 
almost eaten away by white ants, and was quite dry, the trees 
being retained in poeition by the strength of two small lateral 
roots which acted siwply as Guys. 

J. C. MCDONELL. 



@ow~riag ojl the large @amboo at @ehn @m. 

SIR,-A~ event of considerable intereet is taking plnoe a t  
Dehra Dun this year, and that is, the almost general flowering 
of one of the large bamboos. Those of your readers who 
have ever been to Dehra will remember the magnificent clumps 
of bamboo which border the western side of the n~aidun- 
the old Qoorkha Parade Ground. I have ascertained that these 
clumps were planted from root-stocks in 1851, and that the 
portion of shoot left above the gronnd was rlready then of a 
fair thickness ; that the root-stocks were taken from s clump 
living in Dehra in that year, but where the original clump is 
now, or came from a t  first, is not known. 

Another species, with longer and broader leaves, planted 
here and there in Delira, but especially near the Bodyguard 
lines, is not flowering ; and there are a few clnmps of baniboo 
resembling, as far as I can judge, the former specisa (the 
maiahn one) which are also not flowering, but these are 
exceptions. The great mass of bamboos throughout Dehra 
will next year have ceased their existence. Specimens will be 
sent to the Superintendent of the Botanical Gardens, Saharun- 
pore, and to other botanists for determination.* Meanwhile, 
will some of your readers inform us, through your columnn, 
whether there ie a general flowering of a large bamboo in 
other parts of these provinces, or elsewhere ? 

Two of these clumps were entirely cut down last year, and 
one of them has sent up one or two thin straggling shoots 
which are also floweriug. The stunted bushy growth of the 
other at present shows no signs of it. Again, a cutting frorn _ one of the clnmps, with a portion of the roohtock attached, 
was planted out last year to fill up a gap; this, too, is 
flowering. 

It h u  oinw been mart.ined that the lpeuiea is Badwa arwrdiwm-ED. 



&tract !rout a B g o r t  bg a r .  @. 6. '&tchins, S ~ ~ s i a t a r t t  
qons~rttator of @rests, on the subject of the $ueI 
plantations in t b  Bund~droog  dorefit Biuision, dated 
the 21st @ctober 1880. 

As regards the situation of these plantations-although in 
the open country-they are more or less surrounded by grass 
lands, reserved, when tlie plantations were formed as grazing 
ground for the neighbouring villages. As has been freqnently 
pointed out by forest officers, these grass lands are far in excess 
of ordinary re nirementa ; and since the rnortali~y amongst 
cattle during t 1 e famine they have been little ntilized, and the 
long grass standing from four to six feet high places the 
plantations in continual danger from fire during the four dry 
months of the vear. 

In  considerLg the present conditions and prospects of theee 
plantations, it is necessary to glance briefly a t  their past 
history. There are some small patches of land iu the plauta- 
tions wl~ich were formerly under cultivation, but nine-tenths of 
their area mas waste land covered formarly with a pernicious 
thorny scrub and with grass, qrazed, or b i m t  ove~, yearlg. 
The first enclosures were made In 1868, and from then till 1872 
efforts were directed towards improving the indipenoue growth. 
Seed of indigenous species was sown broad-cbt, in bands, in 
worked patches, in shallow pits, in deep pits, in trenches, and 
(in places where a plongh could be worked) in plougl~ed land. 
The general result under different hands and different places 
were concordant, i.e., that if the early rains were favourable, a 
portion of the seed germinated, and an ineignificant percentage 
survived the first dry season. Where the early showers, which 
are always precarious, were not favourable, the seed was  in 

reat part eaten by rats, and what germinated during tlie 
feavy latter rains withered like grass on the approach of the 
hot weather. All that remains of tl~eae ~awings uow is some 
straggling thorny acacia. Nnrsery plants of indigenous 
species gave elightly better results, but it was necessary to 
water them during the first dry season, and to water on a large 
scale is ont of the question. 

In  1873 the big pit sjstern was introduced, and about the 
same time tho casuariua tree : from this year datoa all that is 



valuable in the present plantations. The big pit was found to 
render planting in this climate a tolerably certain operation. 
Watering wne paid for at first, but i t  was radually perceived 
that a tree in the loose soil of a three- f eet cube pit put out 
during the early rains made sufficient deGp root-growth during 
the first monfioon to enable it to go through the ensuing dry 
season without watering. I have ascertained by experimental 
digging that the roots of a casuarina, after the first hot 
weather, have passed through the bottom of the pit, and were 
at a depth greater than four or five feet from the surface. 
Casuarina is an evergreen, and grows slowly all through the hot 
weather ; its roots tapping the sub-soil moisture ; itg branches, 
brtlted in the dry air of that season, must be exhaling enor- 
mously. At the end of the dry season when this strain ie 
removed, and often before there has been sufficient rain to 
appreciably wet the soil, there is a visible and rapid nccession 
of growth above ground. A watered tree, on the contrary, 
has no forced deep root development, and suffers wlieu ita 
artificial supply of water is withheld. During the droughts of 
1876 and 1877 the casuarina trees planted near tanks at 
Bangalore died to a considerable extent when the tanks dried 
up. The deeply rooted trees in the plantations suffered no 
loss. I take this to be the physiological explanation of the 
value of large pita. They are very expensive even a t  the low 
rate at which the work is done on the plantations ; but their 
value is incontestable, and has been established by years of 
ob~ervation. As a set-off in planting on this system no 
weeding is necessary. 

Since 1872 planting has been followed stendily, no alteration 
having been made in the size of the pits. Casuarina was at 
first one out of a number of species-"Eugenia Jambolana" 
(Kanarese, Nkralk), " Terrninalia Arjuna" (Kanarese, Maddi or 
Tormatti), " dungifera indica" (Kanarese, MSvu), " Tamarin- 
dua indica" (Kanarese, HunasB), '( Albizzia odoratissirna" 
(Kanarese, Bilivara), " Acacia leucophl~a" (Kanarese, Bili 
Jali), "Acacia arabica" (Kanarese, Gobli or Karri Jtili), 
" Acacia Suma" (Ranarese, Mugli), " Batihinia va&gatdJ 
(Kanarese, Kanchivala) , " Albizzia Lebbek" (Kanarese, BSge), 
'' Vitea a2ti8simaaJ (Kanarese, Nauladdi), and other hardy 
indigenous kinds, besides a great variety of exotics which need 
not be detailed in a brief report. The foriner with a wood 
inferior to, or of no greater value than, casuarina have a 
growth averaging about a fourth that of casuarina ; the lattar 
are most of them less hardy than casuarina and all of slower 
growth under the conditions of soil and climate. Casuarina 
ltas in fact year by year and under differeut forest officers 
gradually replaced all other species. It is an easy tree to rear 
ntid plant; nothing could surpass its growth on a good soil, 
such as, for instance, the deep red loam north and east of 
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Bangalore ; it begins a t  once to deposit i$ needles, to kill the 
grass and ground herbage, and to form a forest soil; its wood 
is one of the best firewoods known ; it has been used for build- 
ing in Bangalore side by side with Burma teak. At  tlie same 
time it has always been felt that something more was required. 
Where the loams run into gravel, casuarina looks stunted and 
starved ; wliere the underlying gneiss comes near the surface 
and c u b  down the sub-soil moisture, cnsuarina aitliers and 
dies during tlie first months of the dry season. The indigenous 
species obviously indicated here is sandal-a liardy tree 
growing anywhere, provided it is protected from fire, but one 
not easy to plant. A casliarina plantation in proper order has 
nothing to fear from fire ; and the introduction of tile-pot 
nurseries has rendered it nearly as easy to plant sandal as 
casnarina. At the present moment, therefore, sandal has 
taken the place of otlier indivenous species in the plantations, 
and I expect to plant out &out half a lakh of i t  there next 
sewon. 

The present condition of the plantations, as regards the 
growth of casuarina on a good soil, leaves nothing to be 
desired ; that planted eight years ago at only 193 to the acre 
( = five yards apart) has already closed overhead aud is safe 
from fire. On less favourable soils tilere have been failures ; 
the growth has not been so good, and no early prospect of 
bettar forest conditions is apparent. Casuarina as a species is 
intolerant of shade, and young casuarina put in q~~incunx does 
not grow well under older trees, altliongh trees of the same 
age planted close grow up as regular and ns dense as a young 
fir plantation similarly placed. Sandal, on the otlier hand, 
rejoices in partial shade, and it appears not to object to that of 
casnarina. I liave observed sandal in a garden in Bangalore 
growing well under casuarina. I n  tlie Kurandhalli plantation 
during the past season some of tbe quincunx pits between old 
casnarina were planted wit11 sandal. Sparse planted casuarina, 
if permissible at all, as in the case of its being found to 
associate well, on a large scale, with sandal, should be cut off 
by belts of dense planting from the fires of tlie adjoining grass 
lands and also intersected by belts of dense planting. No case 
of incendiary fires has occurred on the plantations, and they 
are closed annually during the fire season against all comers. 
The planting done during the past season is all dense-at the 
rate of 538 to the acre. Dense planting, if well performed, 
never permits the growth of much grass. The pitting is three 
yards apart or two yards from the edge of one pit to the edge 
of its neighbonr. I n  this two yards most of the grass is killed 
by the earth thrown over it from the pit; so that when the pits 
are filled in and transplanted, the young casuarina starts from 
the first year with nearly clean soil. Sparse grass hae grown 
up around it by the end of the second year. By the end of 
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the third, there is a considerable shade over the grass, and the 
trees cloae in, from five to six yeare, depending on the soil. 

The measuree which have been adopted since the fires of the 
last hot weather are- 

1st.-A belt 22 yards broad of dense planting or pitting 
round the entire boundary of the plantation just within the aloe 
hedge. 

2nd.-A narrow belt. ten yards wide of similarly dense pitting 
on the outside of the aloe hedge. These pita will next seaaon 
be filled with " Aeocio conainna" (Kanareae, Sigb) plants which 
will be roughly lopped frorn time to time and trained as a 
hedge and barrier impenetrable alike to fire and all trespassers. 
Grass, i t  l~as been observed, does not grow under the Sigh 
bush- outaide villagee. There is no reasonable doubt that the 
value of the soapnut will amply reimburse the cost of thie 
hedge. 

3rd.-Till the measures can take effect, the ontside grass will 
be burnt off aa early 8s possible in the season; blocks with 
grown-up treee will be let out for grazing (where the plmting 
has been regular), and extra watchers entertained during the. 
fire season. 

~ t & r n ~ t a  have been made tLaucoessfully to get the neigh- 
bonring villagers to cultivate the contiguou~ grass lands ou 
easy terms as low as one-half the ueual Kandayem having 
been offered; but as I have mentioned before, they have 
already as much land ae they can cultivate, and scrub land 
cannot easily be brought nuder cultivation. 

I append a statement showing the cost of the plmtations, 
the year of their formation, and the approximate area planted 
up to date ; also a note of rntes current and a tabular statement 
of a oubsge taken by me in February 1879 through a portion 
of the Benganur plantation. The portion to which the cubage 
refere had fully closed, and was selected as an example of tbe 
most advanced planting. 



Slal- showing t i e  ~ o r t  of the plantations, the year of their 
fomurtion, and the approximate area plurcted up to date- 
Sepkmbm 1880. 

Bates current f i  planting in 1880-81 in the Nund~drooy 
Divieion. 

Nsntacd 
Phtation. 

Doda and Chiaka 
Hou Hamdi. 

Nelal ... 
Kadgodi ... 

Appaundm ... 
Xarundm ... 
Jutippnhalli ... 
Pomdhalli ... 
Xarpanhdli ... 
B e n p u r  ... 
Ran1 Chendrapw 
Tatnur ... 

TOTU 

Yard cube pita average at ... 
Filhg ditto ditto ... 

8ettinq tile potr ... 
Watenag and weeding for o h  m o n h  ... 

Adding thew, three charges, forpitr, rrnay p&JI 
and trauplarlirg, the awt of planting for work ir 

To thir mwt be added cost of tile-potq taole and 
dirohing, usuming a tilapot to Iaat an average of 
e u  j e u r  ... 

Thejarof 
B&. 

187l-7!? 

1871-79 
1871.72 

1Sn-79 
1871-79 
188867 
1871.79 
1871-79 
1871-78 
1870 
1879 - .... . .  

W u p b  
dab. 

&.ALP. 

38,860 1 0 

17,117 10 8 
17,288 6 6 

lq.966 10 4 
14,109 1 8 
18,809 16 10 
19,488 8 6 
1,718 16 0 
789 9 7 

1,078 14 10 
630 11 8 

1,23,479 1 11 

t a 
danrr 

637) 

24 

878 
614 
291 
460 
168 
8 
18 ......... -- 

8,887i 

3 
B& 

87 

88 
88 

88 
27 
66 
27 
06 
87 
87 

86 

The mst of tool# and 
wd, i.a, Ra a2,876- 
10-4, being nbared by 
the enuller plant.- 
tione in the toreats, 
hnm not bean eumred 
here. 



Or planting a t  thee  ym& apart md allowing revem pt can& far U r e a ,  
Ba. 28-8 per a m .  

Tha coat of planting by the urn of tile-pot nursery h~ been red& Er 16 per 
- 1,Oo Ianb. 

\(.itlout pit. th. m& of planting no above ia Ba. 6-8 When m b  Lu 
to be clearad, i t  coeta from RJJ. 1 to 8 per acre, so t t 10 dl care8 the oat d 
plmtlng may be taken M within Bs. 30 per acre with pi& and RJJ. 8-8 witbout pita 

Thare are no mnbreqnent charged lor wedkg or 
maintenan08 ... ... ... . . . 

Therefore tbn total cast of planting per 1,000 treer, 
exclusive of supemsing atabl lhment ,  ia ... 

Tabular Statement of a cuba.qe taken tlrrough a portbra 4 t& 
Benganrir Plantation in February 1879. 

The fraction requtred to reduce the mean girth from the girth a t  five feet in no* 
known, aud a t  this stage i t  is ~ o t  worth while saerideiog treca for its determination. 
lhugllly, a l ~ d  for the prenvnt calrulntion, it  is ar,aumod that the cubic content of the 
brnllch pieces covers the difference between tlbe two girths. This ia well within the 
marlt, judging from the appearance of the trees and wbat waa taken off lately in clesn 
prunin~r the tmnka up to six feet. I t  murt further be r e m e m b d  that the rule++ 
square of the mean quarter girth multiplird by tho he igh tg ives  a volume whleh 16 
qths the true volume, wide in a fuel phtation the true vo lu~ l r  u the one whlcb . ?Lould be taken. 

Per rupee. 

Quantity. 

... . . . 

....,. 

Per 1,000 trees 

pr &. P. 

...... - 
6 6 8 0  



__t__ 

" 8 h r  JoltrniiI ol & r e s $  and a i ~ t a t e s  ~ a n a ~ t m m t . "  
IT is much regretted that our last number (January) should 

have appeared witl~out the usual review of the last three 
humbers of our English contemporary. We must now, therefore, 
deal with the six numbers, from October 1880 to March 1881. 

The October numbel: opens with an illustrated article on Steam 
Cultivation, which has a t  present no interest for Iudian 
readers. 

We have the next pa er on cL Dragging timber by Steam." At 
present we have indoe ! a natural machiue in tlie elephant, whose 
great sagacity in the matter of moving large teak loge 
has often been the wonder of visitors to the forests of British 
Burma; but it mill be long before ma oan replace nature wit11 
the more regulated precision of machinery. 

Mr. NEIL has a paper with the somewhat surprising title of 
'' Hints towards a Scieuce of Forestry." It is instructive to 
read this, and to learn that " things seen are facts," but that 

the causes, principles and reasons of things are science." 
But we were hardly prepared to hear that scientifio forestry 
is only a possibility, and to be a L' reality of the future." Then 
the writer goes on neatly enough to tell us that forest science 
must take account of everything about a tree, the creatures that 
attack it,. the soil under its stem, and the air around its 
heart; but the writer seems to be whclly unaware that thie is 
perfectly will recognized, aud that the most splendid literature 
dealing with all brancl~es of the subject exists, not indeed in 
En lish ns yet, but in the languages of the Continent. 

#here are many short papers of interest in tbis number 
though not directly useful for India. At page 409, however, 
will be found a sketch with a description of a mecha~lical " tree- 
feller." This really seems to be promising and worthy 
of attention. I t  is manufactured by Messrs. 5. Worssam & Co., 
of Cheleea, London. Nothing is said of the cost. 

~ o v ~ u ~ ~ a . - A r n o n , o  the Editorial Notes will be found an 
extract from the Agricultural Returns." This annual b lue  
book generally contains matter of much importance and interest. 
Thie year it contailla a return of the acreage of woods, and 
plantations. Since 1871, tho acreage nuder mood iu Great 
Britain has increased from 2,187,000 acres to 2,409,000. 

A series of papers on " Applinnces used i n  Forestry" is c0.n- 
menced in this number. 



Mr. BURROWS also commences a series of descriptive notices of 
different varieties of trees, all known by the common generic name. 
I n  this number, under the head of " The Oak," there are a few 
notes on all the chief varieties of oak. If these were only accom- 
panied by a brief botanical description, carefully selecting 
certain salient features for enabling people who are not 
professed botanists, to identify the species and varieties, and by 
some notice of the qualities, color, strength, &c., of the wood, they 
would form a veiy valuable collection. 

Much space is naturally otaupied in this number by the report 
of the Annual General Meeting of the Scottish Arboricultural 
Society. At page 443 will be found the list of competition 
essays, among which we are glad to observe that Mr. Ferguson, 
Deputy Couservator in the Madras Presidency, has gained a 
gold medal. 

Some of the essays will probably be of considerable interest 
to Indian readers, among them may be mentioned :- 

The Comparative Value of Timber as affected by altitude 
of selection. (T. Wdkie). 

The rearing and management of hard wood plantations 
( D a d  3ab). 

On various modes of enclosing plantations (A. Shm.) 
D ~ c s ~ s s ~ . - - M o r e  from the Agricultural Returns of Great 

Rritain : an extract from the interesting note on this snbject 
me give in auother place. 

Iudian foresters who are cultivating the Edible or Spanish 
Chestnut should read Mr. Burrows' paper on this valu- 
able tree. 

Under the head of '' Foreign Exchanges" notice is taken of 
the cl~anges in the staff at the Nancy School. Bnt the new 
director is M. A. P~JTON, not Putard. This, however, has been 
corrected in the following number. We should have thought 
also that the names of PARADE and LORENTZ were sufficieutly 
well known to save them from being made into one man under 
the name of Lorenz Parade I 

J a ~ u ~ ~ ~ . - T h o e e  who are interested in the report of the 
Commissioners of Her Majesty's Woods and Foresta will find a 
review of the report for 1880 a t  page 651, et seq. 

The Editor in this number is angry with us for our defence 
of the system of supplying trained officers. We are quite content 
to let our remarks speak for themselves. Any one who will 
take the trouble to read them will judge whether there is more 
in our articles than the occasion justified. We have merely con- 
tended that, if there is no foundation whatever for the persistent 
abuse which the English Journal has, without any attempt 
a t  proof, heaped on a system, which in the experience of every 
Conservator in India has produced excellent Forest Officers. 

This abuse was repeated, till it mas feared that possibly some 
effect might be produced in misleading people at home. We 
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therefore reluctantly entered into the subject and exposed the 
real object of this attack on the present Rystem. Tl~ere is not a 
word in all our article that has ever tended to depreciate-far less 
to insnlt-any class of men. On tlle contrary we were most 
qreful  to show how fully we recognized the value, in their own 
sphere, of the class which the Editor now, with gross unfairness, 
charges ns with insulting. But it is silly to pretend that there 
are not differences in education and social position which very 
greatly affect a man's uaefulneee in one sphere or another of 
official life. 

FEBRUARY.-I~ this number is an account of Sir R. Temple's 
lecture on Indian Foreeta, before the Society of Arts. Though 
rather wuleur dd TOB~,  the lecture is, on the whole, reliable, and 
stands in rather strange contrast to the Editor's repeated asser- 
tions that the Indian Forest Administration is &'rotten," ruin- 
ous," and so forth. But Sir R. Temple is opposed by the ex- 
perience of every Forester in India, when he says that forestry 
can be learnt without the aid of large aress of natural forest. 
The idea of a great estate demarcated and managed on certain 
principles must be thoroughly assimilated, and how is that 
possible without foresta? How is a man, who has been taught 
to deal with trees as individuals in a neat plantation of a few 
acres, to knew what to do with a great area of natural pine 
folest, or a great '& s61J' jungle ? Sir R. Temple acknowledges tliat 
the Nancy teaching has turned out a very valuable set of men. 
This conclusion, which is hopelessly at variance with what the 
English Journal ha8 so often asserted, is due solely to the fact 
that the teaching inculcates the idea of " forest estates," and 
familiarisea the student with a regular plan of working, an 
adnagement, ae it ie called in France, which deals with the 
estate ae a whole, and looke towards r given object, whether to 
maintail a fully stocked and properly constituted estate, or to 
restore an ill-treated one, or to " convert" a forest of a low class 
into one of a superior claes. 

Foresters here will read with interest Mr. McCorquodale's 
paper as to the question whether foresta are injured by leaving 
branches and debris of cuttinge to decay in the forest. 

Mr. BURROWS hae a continuation of his series of papers on 
trees. The tree he describes ae the '& Ash." 

A paper on disease of the larch by Mr. MOLAREN should 
be read. All efforta to introduce larch even in the temperate 
hill climates of Northern India have hitherto failed, but 
the study of disease in trees, even those which do not grow - 

here, ie always instructive. 
A paper on a proposed forest school at Epping Forest should 

be read. I t  would probably succeed well for English Foresters ; 
i t  certainly will not answer for India. 

MARCH.-Mr. BURROWS has a paper on the valuation and 
measurement of timber, which well illustrates the absolute and 



total difference there is between forestry as understood in the 
parks and plantations of England, and in Indian or other 
large estates manaped as natural forest. There is a rather 
useful " Memoria Technics" given at page 690, the object of 
which is, \ohen measuring tablea are not at hand, to enable 
the Forester to know the cubic contents : thus, if the quarter 
girth ia six inches, the contents in cubic feet will be represented 
by one-fourth of the entire length in feet;. if 8fr inches, 
by half the length ; if seventeen inches, by twice the number 
of feet in the entire leugth. These proportions given for the 
moat useful sizes can be committed to memory. 

Mr. ROBERT BAXTEB commences in this nurnber a paper on 
t6 Underwood," but thia is entirely, (so far) from the English 
plantation point of view. 

Mr. M ~ c ~ r c ' s  paper on " Pruning Forest Tm&" should be 
read. But with regard to pruning conifers it mill be found 
in  this conntry that it is far better, aa a general rde ,  to let 
them alone, and i t  is more than questionable whether in dealing 
with deodar and other pines, close grown as they must be in 
Himalayan forests, it is not better to leave the small side 
branches, which die of themselves, to fall off. I t  is not our 
experience that they give rise to knots in the timber as the 
stem grows. The paper, however, should be studied, and some 
useful hints cannot fail to be collected. 

I n  the " Editor's Box" will be found a letter on a plan for a 
Foreat School at Epping Forest. This is sensible, nnd such a 
echool, no doubt, would find ample scope in the training of 
English and Scotch Foresters for the conditions of their own 
work, without interfering in the training, so difierent in every 
respects, required for the large forest estates of India. 

To conclude : Here is a " cutting" about the Upas tree. The 
tree is fonnd in the Tenasserim Circle of British Burma. 
What could Iiave given rise to the fuble ? :- 

"TEE ~ P A S  TREE.-Prominent among the plants recently 
received at tlie Melbourne Botauical Qardens, from Dr. Schom- 
burgh, Director of the Adelaide Botanic Gardens, is the Antiaria 
toxicaria, the celebrated Upas tree of *Java. The fabulous poison- 
ma properties of the Upas tree were first circulated by a Dutch 
Surgeon named Foersch, wl~o, according to Dr. Masters, stated 
'that the tree grew in a desert tract, with no other plant near 
it for the distance of ten or twelve miles. Criminals con- 
demned to die were offered the chance of life if they would 
go to the Upaa tree and collect some of the poison. They 
were furnished with proper directions, and armed with due 
precaution, but not more than two out of every twenty ever 
returned. Foersch states tlint Ile 1i:td derived his iufbrinntion 

*Ror example :-&outer girth, 6 inchea; longth, 12 feet ; cnbio contents = 3 cnbio 
e z  

feet (la + 4), T b  muit cm be tented by 9x3 usual fonnuh fi, x 11I = 3 cubio 
feat. 



from some of those who had been lnoky enough to escape, 
albeit the ground around was strewn with the bonea of their 
predecessors; and snoh was the virulence of the poison that 
there are no fish in the watem, nor has any rat or mouse, or 
any other vermin, been seen there, and when any birds fly eo 
near this tree that the effluvia reaches them, they fall a sacri- 
fice to the effecta of the poison. Out of a population of 1,600 
peroons who were compelled, on account of civil dissensions, to 
reside within twelve or fourteen milea of this tree, not more 
than 300 retpained in lesa than two months.' " 

annnaf Stgorf of thc doresf Board ofi #oath 
SugtraIfa for 18'79-80. 

IN our number for July 1880 me reviewed the Bouth Anetm- 
lian Forest Report for 1878-79. We have now received that for 
1879-80, which is considerably less voluminons, thou h perhaps f more to the point, than its predecessor. I t  shows, owever, a 
considerable advance in forat  matters during the year. Bs 
before, the chief work ie Plantation, and to this everything 
seems to be subordinated, for, as we noticed in the case of 1878-79, 
the reserved forests appear to be principally used as grazing 
grounds. The ~ct ion  of the Government of the Colony hitherto 
in tbis respect seems difficult to understand, for while there 
is abundant evidence in the Report to show that i t  is fully 
alive to the impossibility of proper regeneration, while the areas 
to be regenerated are regularly grazed over, i t  does not ever 
seem to have occurred to it till lately that the excessive grazing 
might be stopped, or at any rate only allowed in those forests 
where i t  could do little harm. In  para. 238 it is said : " A11 
over this area, (the Wirrabara Reserve) there are indications 
of thousauds of seedlings having come up every year, but 
these have been eaten down so much by stock that they will 
never attain to anything like useful trees. In several places, 
however, where the seed has fallen 00 congenial soil, and where 
the seedlings have come up so thickly as to escape the ravages 
of herbivorous animals, many fine saplings of all sizes are to be 
met with." But me are glad to see from para. 242 that " the 
Board are now agreed that it mould be desirable in many cases 
to fence in portions of the Reserves for regeneration purposes, 
as more profit mould accrue to the Board eventually from the 
timber than from the rent for pasturage." This shows that, 
although they cannot reconcile themselves to losing the whole 
of the revenue from grnzing, yet tlley find regeneration 
and grazing so iucompatible that they are willing to forego 
a portion of the profits fbr the sake of solno reproduction. 

About 4,500 acres were added to the Reserves duri~lg the year, 
so that the total area is now 239,368 acres, or about 814 square 
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milw, the largeat Reeervee bein those of Bnndaleer, Wirrabara, 
Woolundunga, Tickers, and & ount Burr. In  moat of the 
Reserves the system of leaaing the land for pasturage, occa- 
sionally resuming portions to be fenced and allowed to repro- 
duce, and assisting this natural reprodnction by systematic 
plantation, appears to be in force. Fire protection seems not to be 
neglected, and is, in South Australia, arranged for by ploughing 
broad '( fire-breaks" round and through the plantations in 
different directions. But these " fire-breaks" seem not to have 
been much tried, for the year was, i t  would appear, a favourabb 
one for fire protection. 

Rsgarding the plantations there is not much to note, except 
that 906 acres were planted, making a total area of 1,840 acres of 
plantations. These plantations are naturally chiefly of wattles 
and eucalyptus and other indigenous trees, though attempts 
are being made to acclimatize a very large number of exotic 
trees, among which we see mentioned teak, sissu, khair, 
kikar, siris and other Indian trees. The results of the experi- 
ments with these trees are not recorded, and it is not quite 
understood how it is expected that they will grow well in the 
same country where the English oak, larch, spruce, fir and 
walnut are doing well, unless it is that the latter are at some 
elevation above the sea. But we do not find this elated or 
exolained. - - r --- 

The financial results of the year's work were as follows :- 
~ e a m l ~ .  e ... Rcnb and Puturyle ... 6,466 

Timber ... ... 540 
Sundria ... ... 46 - 

Total ... 6,060 

& p & i t ~ e .  e ... Sduied m d  W.ger ... 4,BsG 
Feel to Membam of tbe Boud ... 31 
Sundria ... ... 1,038 - 

Total ... 6,806 

giving a surplus of £755. 
We are glad to see that the extension of Reserves is not 

neglected, as it is proposed to take up the " Black RockJ' Reserve 
of 18,000 acres, the chief tree in which is the pine (Freneka 
robusta.) The forest is now, Mr. Brown the Conservator states, 
being largely cut and damaged, but he proposes by fencing 
and regenerating parts of it radunlly in rotation, to arrange 
for reprodnction and for the ormation of a valuable and exten- 
sive pinery. 

f 



. @resf gqp~rt of fht  ~orth-Wesbrn @roointea and 
8udh for 1879-80. 

THERE is not much to be noticed in the three reports which 
combine to make a large volume, nor in the ordera of Qovern- 
n~en t  circulating them. Fire protection seems to have extended, 
as pointed out by the Government of India, to 20 per ceut. 
of the total area. There is some discuraion in the reports 
of the Central and Oudh circles, on 'the comparative results 
in revenue and expenditure of the North-Western Provinces, 
compared with other provincee, and aa the comparative resnlta 
of fire protection. But such a comparison can scnrcely fairly 
be mnde, as the review points out, without great consideration 
of local details. I n  regard to the area of Reserves, it would 
have, for instance, to be considered that in the Central Pro- 
vinces a considerable proportion of the " Reeerves" are second 
class Reserves, in which systematic fire protection is not 
attempted; that in Bengal and h s a m  the large areas in the 
Snndarbana, Cnchar, and Chittagong do not suffer much from 
fires; and that, consequently, ~pecial works and expenditure are 
not needed. If some central autl~ority could compile a table- 
and this may possibly be done in the InspectolcGeneral's 
review, which is not yet out, giving the resulte of the different 
provinces with due regard to local differences of aonditions-it 
wonld be nn interesting comparison ; but the tablee given 
by the Oudh and Central circles reports have little or no 
statistical value ae they stand. Then too must come in the 
question of inflammable material. The Oudh report speaks of 
tbe forests there having more inflammable material than those 
of the Central Provinces, wliich may well be the case, but 
even within a singje province, the difference between different 
arena in respect of ~nflammability is very great. We know, 
for instance, of large areas in which much of the forest is filled 
IIP with long grass, often ten to fifteen or even more feet high, 
while in others in the same province there is nothing much 
worse than dead leavea So that really comparisons are imposi- 
sible, and they may also be called objectionable as tending 
to incorrect estimations of work done. 

The financial results of the three circles were :- 
... ... Receipts ... Ib. 10,39,966 . . . . .  Expenditure ... ... 7,16,694 

Surplus ... Bs. 3,23,872 
the s~lrplna being contribnted about equally by all t1;ree 
circlea. 
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$tied (Extra-trogiml @lnnts rtadilg tligibh fur %adus- 
trial ~ u t t u r t  or BduraIization. 

BY BARON FEBD. VON MGLLEB, K.C.M.Q., kc. 

T H I ~  is an Indian edition of an Australian work which war 
some years ago widely circulated in India, and has, i t  seems, 
been specially printed by the Government of India for circu- 
Iation. As an index of information regrrding econonlic plants, 
i t  is likely to prove very useful, thoagh we are couvinced that 
if the writer intended his work cl~iefly for Indian eaquirere, 
i t  would hnve been better if he had visited India first. W e  
Lave not had time to examine the book very closely, but here 
and there a few iudications occur which shew that a greater 
acquaintance with Indian botany would have benefited the 
book, and made i t  really more useful. I n  the gellus Acer 
we note that, while some space is devoted to the European and 
American mavles. those of India are dismissed with a short 

a ,  

note on Aeer niveum, a Barmese speciee, and a remark that 
several others worthy of cultivation occur on t t e  moun- 
tains of India Surely the comnlon north-western species, 
A. pictum and A. ccaeium, and the beautiful north-eastern 
species A. Campbellii, probably the largest of the genue, deeerved 
mention bofore the co~aparatively rare A. niveum. Some 
eimil~r  remarks might be made on the treatment of the Indian 
oaks. We note that the author still persists in the old story that 
lrEsculus Bippocostanum, the horse-chestnut of European gar- 
dens, is a native of the Himalaya. There are only two speciee 
ar yet known in India-oue is the common tree of the North- 
West Himalaya, &. indica, and the other the beautiful 
A. punduana of the swamp forests of Northern Bengal and 
Assam ; while AT. Hippocastanurn, as may be seen a t  page 
104 of the " Forest Flora," Laa never yet had ita original home 
definitely settled. 

In speaking of Arundinaceajalcata, Baron von Miiller talks 
of the stems "attainiug a dianieter of only four inches" : we 
doubt if it ever, in the most exceptio~~al cases, reaches one inoh, 
while moat of the stems we I~rve soen must have had r diarne- 
ter of even leas t h m  half au inch. As for ita reaching forty 
feet in hei ht, we doubt if it ever goes much beyond ten. 
Talking of f amboos, we were rather amused to read under 
Bambusa arundinacea that its seeds are useful for feeding 
fowls. The fowls would have a bad time of it if they depended 
much on bamboo seed for food, for the general flowering occora, 
as far ae is known, only at intervals of about tl~irty years. The 
whole iuformtrtion regarding bamboos is rather misleading, fur 
instance B. vulgaids is spoken of as " the large unarmed bam- 
boo of Bengal," the fact beiug that B. vulgaria ie not an Indian 
species at all, and is ouly occasionally fouud in cultivatiou. 



PLANTS XLlOlBLL POR INDUSTRIAL CULTURE. 33 1 

And how ie it then that he has omitted it from the list a t  nge 
3021 Turning from the bamboos to the canes, we fit1 S thu 
latter repreaentad on1 y by C. montanus of Sikhim, a epeciee which 
is now extreme1 rare and difficult to procure. No notice is 
taken of tile ot il er good Himalayan kinds, of the common 
C. Rotang or the fine C. latifolius of Burma. 

If  any of our readere are acquainted with the system of mann- 
facture of Tea as carried on in India, they will derive consi- 
derable amneement from the perusal of tile description at page 
54 of Camellia Tfea .  We will not discuss the statements there- 
in gravely printed, except to say that the autllor has yet tp 
learn the meaning of such terms as " PekoeJ1 and " Soucbong," 
and to draw notice to the " Tea-preparing macliine." This lnust 
he a wonderful invention if it car1 do all tbnt seems suggested 
by the writer ; if he can put tile green leaf in at one end, and 
tnrn out tea a t  the other, his machine ought to be a fine spe- 
culation ! 

In the article on Sissu, Panjab foresters may be intarestd 
to Itear tliat according to the statement of a Madras forest 
officer " in the Panjwb artificial rearing of Sissu is remunera- 
tive at only fifteen inches annual rainfall with great heat in 
eummer and sharp frosta in winter." Baron von Miiller seems 
to have made a great discovery when lie says that our well- 
known '' AmaltaeJ' tree, the common Cassia Pietulo, has been 
"traced Ey Sir Jos. Hooker to the dry slopes of the Central 
Himalaya." 

Curiously enough, the cocoanut palm is omitted, while a 
place is found for Borausus and Arcnga ; and while describing 
a lzirge number of temperate fine flowering shrubs, no notice 
at all is taken of the Rhododendrous. These are, however, mat- 
ters concerniag plants of which in India we know something 
more, and we have no doubt that, as far as regards Australian 
and otber plants, our readers will find tile book, as we have, a 
good book of reference, though it can never hope to compete 
with euch really good works as the " Treasury of Botauy." 



INDIAN TURPENTINES.-It is on1 recently that some of these 
Lave been chemicaIly inveetigats8; and it is now interesting 
to learn that the crude turpentine of Pinw khaaynna from 
Burmah has been examined, with the result so far that the liquid 
or "oil of turpentine" obtained from it, is remarkably pure and 
free from smell. 

It has apparently an unusually great amount of action on 
polarized light, tlie rotatory power of a 200mm. column being 
about + 76" for liglit of refrangibility of the D line, whereas 
that of French oil of tnrpentine is ollly 60") and Alnericnn 
oil 30". 

The oil from P. longifoliu apparently has a much lower rota- 
tory power ( 1 3 O ) .  

We understand that Sir J. Hooker has applied for larger 
samples for chemical examination. 

Perhaps some new hydrocarbon may be discovered : who 
knows ? 

THE Kodza (Bmuaonetia papyrifera) is extensively cultivated 
throughont the Empire of Japan. It thrives best on dry sunny 
elopes, m d  ie propagated by cnttings. About three years are 

. allowed to elapm before gatheriug the first annual crop, which 
is done about November, by cuttill off the shoots close to the 
ground. Tliese are cut into short f engths md steamed in huge 
iron pots, so as to loosen the bark. Tliis bark is stripped off, 
the outer dark-coloured rougli skin is scrnped off, and used for 
tlie coareer qualitiee, atid the finer park are wnshed, kneaded, 
and then bleached in the sun. The laet is boiled in a lye, 
made from the ashes of buckwheat straw generally, to free it 
from gulnlny or resinoue matter, and is then well pounded 
between stones or with morbre, some of which are worked by 
water in districts where such power is to be obtnined. The 
fibres now beiug separated the knotty portions are removed, 
and the pulp resulting is steeped in pure water mixed with 
mucilage, obtained from the bark of Hydrangea paniculota and 
the root of Hibiscus Mandot.-Paper MakersJ Journal. 

IT appears that the climate of Bnngalore and the higher 
parts of tlie Mysore plateau is better adapted to the Carob tree 
than thnt of the Panjab. Some pods, grown in the Lal Brigh 
gardeus at Baugalore, were lately subinitted toMr. Badeu-Powell, 
and two of these returned with the remark that '' pods, equal 
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to these, had bean grown in the Panjab," are considerably 
below the average of the Bangalore pods. Indigenous seed 
from these Bangalore trees has, this year, been sown in the 
Government plantations, and some of it has gone west to the 
coffee planters, so that there is every chance of the tree being 
thoroughly tried in Mysore. The writer's experience with 
plants raised from European seed is, that they are hardy in 
Mysore, only when on good soil and in low-lying situations. 
Restricted to land of this description there is ample room for 
the economic planting of Carob as a bedge-row plant, and the 
valrie of the pod to the half-dtnrved cattle of the hot weather, 
and the totally ~tarved cattle in times of droiiglit, would be 
incalcnlable. How tile tree will acclimatize is a snbject which 
admits of much speculation, and one in which i t  is to be 
earnestly hoped the facts will be recorded.-K. H. 

H ~ N T ~  CONOERNINQ SAWS.-A saw just large enough to cut 
through a board will require Iess power than a saw larger, tlie 
nnmber of teetll, speed, and thickness being equal in each. 
Tbe more teeth, the more power, provided the thickness, speed, 
and feed are equal. There is, however, a limit, or a point 
where a few teeth will not answer the place of a large number. 
The thinner the saw, the more teeth will be required to carry 
an equal amount of feed to each revolution of the saw, but 
always at the expense of power. When bench- saw^ are used, 
and the sawing is done by a gauge, the lumber is often in- 
clined to clatter and raise up the back of the saws when pushed 
hard. 

The reason is that the back half of the saw, having an 
upward motion, has a tendency to lift and raise the piece being 
sawn, especially when i t  springs and pinches on the saw, or 
crowds between tbe saw and the gauye, wbile the cut at tho 
front of the saw has the opposite tendency of holding that part 
of the piece down. The hook or pitch of r saw tooth sbould be 
on a line from one-qunrter to one-fifth the diameter of the saw ; 
one-quarter pitch is mostly used for hard, and a one-fifth for a 
softer timber. For very fine-toothed saws designed for heavy 
work, such ns sawing shingles, &c., even from soft wood, 
one-qunrter pitch is best.-Meohanic, 

WE see that Colonel Pearson, formerly Officiating In~pector- 
General of Forests in India, ha8 been recommending to Oorern- 
ment that Forest Oficere on leave should visit the works in 
the French Alps, which have been undertaken with the view 
of reclothing denuded aress and preventing landslips. Colouel 
Pearson's proposals, wliich we reproduce, have beeu accepted by 
the Secretary of Stfite, who states himself prepared to sanction 
the deputation of Forest Officers for the purpose :- 
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I am induced by the late disastrous landslip a t  Naini TLU to 
do myeelf the lronor of addressing you with a view, if possible, 
to the deputation from time to time of anv firefit  Officers who 
may be at home from India on furlough to visit the works in 
the Basses and Hantes Aples (especiallp near Barcellonette and 
Embrun) with a view to the prevention and repair of similar 
pivinp-way of the mountain sides in the Alps. Tliere are 
huge landslips in the Alps which have covered the vineyards 
nnd habitntions for three to four kilometres along the bottom 
of the valleys, and have destroyed property to an enormous 
value, but which have been ~uccessfullv treated by various 
works, and especially by planting the hills aronnd and above 
them, thereby preventing the water, when there is a heavy fall 
of rain, from formiug a torrent, wliich is the main cause of 
these catastrophes. Some of these landslips must be three or 
four times the size of that a t  Nnini TAl, and i t  is impossible 
to suppose that the same means which have been effective i n  
the Alps should not equally succeed there. 

THI gradual extinction of the forests in the United States, 
while no adequate provision is being made to replace thsm, 
is again attracting attention in that country. I n  the State 
of New York wood is becoming scarcer and more inaccessible 
everp year. In many States the forests on level ground have 
for the most part disappeared, and only remnin on high hills 
nnd mou~itains, where they are not easily reached. Apart 
fiom the fires which make havoo of the forests, the large 
consnmption of wood in various indu~tries is of itself ~ufficient 
to account for their disappearance. Some interesting infor- 
mat,ion on this point is given by the United States Monday 
Times. To mnke shoe-pep enough for American use conRumea 
annuallp 100,000 cords of timber ; and to make lucifer-matches 
300.000 cnbic feet of the h e ~ t  pine are req~iired every pear. Lash 
and hoot-trees take 500,000 cords of birch, beech, and maple, and 
the handles of tools 500,000 more. The bakinz of bricks 
consumes 2,000,000 cords of wood, or what wonld cover with 
forest about 50,000 acreeof laud. Telegraph-poles already erected 
represent 800,000 trees, and their annual repair consnmes about 
300,000 more. The " ties" of the railroads consnme annually 
thirty years' growth of 70,000 acres; and to fence all the 
railroads would c o ~ t  45,000,000dols., with a yearly expendi- 
tare of 15,000,000dol~. for repairs. In  the meantime. straw 
lumber has been manufactured to some extent in Kansas, 
and is said to answer the prlrpose very well. If this mann- 
fncture comes into general use, it will to a certain extent 
relieve the pressure on the forests.-St. Jamea' Budget, 
February 1880. 
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Errlems or FOREST DENUDATION IN WESTERN  RUSSIA.-^^ In  
cotisequence of the reckless and extravqant felling uf 
timber that has prevailed throughont Western Bussirr 
dllring the greater part of the present century, several of the 
streuixis feeding the Dnieper Lave become dried upy whilst 
others contribuke so little water to tlie great river that ita navi- 
gation has already suffered serious prejudice, and is in some 
portious of ita course tlireateiied with absolilte interruption. 
Hocks and sandy islands in great number, forming sections 
of its bed, may now be seen wliere a few years ago from twelve 
to fifteen feet of water hid them from view. As tlie Dnieper 
traverses and largely contributes to the prosperity of no fewer 
tl~nn nine Russian proviuces, or " governments," this falling- 
off iu its dimensions and capacities is in reality little short of 
a national calamity, for which, however, Russian laudownere 
and t l~e  Mir have only to thank their own ignorance and 
improvidence. Enormous trncta of forest abutting on the 
Upper Dnieper hava been within the last few years completely 
denuded of trees, and the huge woods formerly coveriug the 
districts watered by the Lower h i epe r ,  now for the most part 
arid steppes, vanished before the axe so loug ago that men of 
middle age scarcely remember their existence. Similarly the 
forest lands of the Beresiua, Pripet, and Uesna, three important 
feeders of the Llnieper, have been laid bare by their boyar 
and peasant proprietors to such disastrous purpose that those 
once broad and potent rivers have dwindled to insignificant 
streams. I n  tolerating such wholesale destruction of timber 
tlie Forest Department in the Russian Home Ministry 
cannot but have been grossly neglectful of the supervision 
and control mliich it is fully empowered to exercise over 
l)rivate ns well as imperial property tbrougllout the Czar's 
dominions."-Journat of Fore.stry, ~vovember 1880. 

WOOD P a p  m~ PAPERMAKINQ.-Two kinds of wood pulp 
are used in the manufactr~re of printing paper, respectively 
desiguated as " u~echmiical pnlp " and " ci~emicnl pulp." Any 
ordinary wood which is fibrous, free from knob and decay, 
and is easily disintegrated, is snitable for making chemical 
pulp, though the wliiter the wood and the less acid it conhins 
the better. Tbe wood is cut into small pieces, diagonally 
with the grain, by revolving knives, just as logwotd is cut 
for dyeing purposes. I t  is t l~en treated r i t h  a super-heated 
bath of caustic alkali, then bleached, and afterwnrds subjected 
to the same processes as are clenn rags. I n  making mechanical 
pnlp no chemicals are used-not even lime. Any ordinary 
wliitewood is suitr~ble for the purpose, but poplar is preferred, 
although the dark heart is not used. The process of manufac- 
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turing is the most stupid that could have been devised, yet 
i t  is cheap. Water power is used, and it is estimated that one 
cord of wood, with two stones or emery wheels, and thirty- 
horse power, will produce the equivalent of from 1,000 to 
1,200 pounds of dry pulp per day, with the labour of three 
men-one to attend to marking aud sawing the wood, one to 
attend the stones, and one to look after the pulp. The wood 
is used soon aft& it is cut, or, if seasoned, it-must be steamed. 
The sticks are.pressed endwiae against the stones or wheels, 
and with a plentiful supply of water they are literally grouud 
to pulp, thus destroying the fibre. Unlike the cllemicallp 
prepared article, this pulp is not allowed to dry before being 
used. The damp l e e t s  are folded, packed in bundles, and 
sold, with an allowance of 40 e r  cent for the moisture. To 
munufacture paper from it, the a l dition of some kind of fibre 
is essential-say from 20 to 80 per cent., according to the kind 
of paper required. Good printing paper is made from the 
cl~emical pulp without the addition of any other fibre, and the 
use of i t  is desirable in making even the best book paper. 
Some excellent book paper is made of 40 er cent  of this pulp, 
and the printing paper now being use l  by the government is 
made wholly of white spruce pulp. Machiuery of the capacity 
for making say 7,000 pounds of rag paper per day will turn 
out from 12,000 to 15,000 pounds per day, if 40 to 50 per 
cent. of pulp is used B t  the present time chemical pulp is 
almost a8 expensive as rage in manufacturiug ordinary printing 
paper.-Philadelpli Record. 



No. 8 1 B F . 4 l s t  December 1880.-Mr. T. J. Cam bell, an 
*mistant Burveyor of the 4th Grade in the Kevenue 
Survey Department, ie appointed to officiate as a Shb- 
A~eistant Conservator of Foreste, on probation, with 
effect from the 11th November 1880, the date on which 
he joined hie appointment. Air. Campbe12 ie posted to 
Aasam. 

No. 5.-19th Janwy 1881.-Mr. a. Mann, Conservator 
of Foreeta, having returned from the privilege leave 
granted to him in Notification No. 245, dated the 28rd 
September 1880, ansumed charge of his dutiee from 
Hr. W. B. Pieher on the forenoon of the 11th January 
1881. 

No. 57R-21th January 1882.-Hr. A. Weston, Officiating 
Sub-Assietant Coneervator of Forests in Briti ah Burmnh, 
is confirmed in his appointment, with effect from the 
7th June 1880, and is appointed to officiate as an 
Aseietant Conservator of Foreeta of the 8rd Grade from 
the same date. 

No. 838.-27th Januay 1881.-~eesru. A. P. Broun and 
Ji? B. Bryant, who have been appointed by Her Majesty's 
Secretary of State to the Foreet Department of India, 
are appointed Aesietant Conserratore of Poreeta of the 
3rd Grade. 

&feosre. Broun and Bryant are attached to the Nortb- 
Western Provinces and Oudh, and their appointments 
will have effect from the 9th January 1881. 

No. 95E.-28th Januay 1881.-dJ7. B. 2. Pernandez, 
Assistant Conservator of Forests of the 1st Grade, is 
transferred from the Central Provinces to the North- 
Western Provincee and Oudh. 

NO. ME".-18th Janmry 1881.-Mr. 3. F. ~i te f i j i c ld ,  
Aesietant Conservator of Forests of the 8rd Grade, 
Rttached to the Forest Survey Branch, is promoted to 
the 2nd Grade of Assistant Conservators, with effect 
from the 80th December 1850. 

No, 16aF.-14th Pebruary 1881.-Mr. M. J. 82ym, offi- 
ciating ae a Deputy Coneervntor of Forests of the l e t  
Grade in British Burmah, will revert to hie subetantive 
appointment of Deputy Conservator of the 2nd Grade, 
with effect from the 8th December 1880. 

No. 171 P.-16th February 1881.- Captain C. W. Losack, 
a t  present officiating na a Deputy Coneervator of Forests 
of the 2nd Grade in the Central Provinces, is confirmed 

4 6 
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in  tha t  appointment, and &e~ara. R. R. J. BrerGLMI aud 
C. 3. Ponaonby a r e  promoted from the  3rd to the  2nd 
Grade of Deputy Conaervatore i n  t h e  North-Western 
Provinces and Oudb, with effect from the  8 th  October 
1880. 

T h e  16th Marc) 1881.-Hr. J. HcKw,  Superintendent of 
Foreeta, Rewah, is granted furlough to Europe for one year, 
under Section 8, Supplement F, of t h e  Civil Lenve Code, 
with the  usual subsidiary leave, from 1st  April 1881, o r  
such subeequent dnte aa he may avail himself thereof. 

No. 2133-25th Pebruory 1881.-Hr. T. A. Ratmacll, 
who has been appointed by H e r  Majesty's Secretary 
of State to the Forest Department of India, is appointed 
a n  Assistant Coneervator of Forests of tbe  3rd Grade. 

Hr. Hauxwell is attached t o  the  Forest Department of 
British Burmah, and his appointment will have effect 
from t h e  31st  December 1880. 

No. 216R-Mr. M. 8. Fowler, who baa been appointed 
by  H e r  Majesty's Secretary of State t o  the  Forest 
Department of Iudin, is  appointed a n  Assietant Conaer- 
vator  of Forests of the  3rd Grade. 

hlr. Powler ia attached t o  t h e  Forest Department of tl~e 
Central Provinces, and his appointtnent will have effect 
from t h e  81st January 1881. 

~.--CAT.CUTTA Q A Z E ~ P . -  
T h e  14th January 1881.-Mr W. M. Qrsen, Assistant 

Coneervator of Forests, Julpigori Division, has passed 
i n  Hindustani by the  Higher  Standard. 

T h e  16th Wbruay 1881.-The following rules for t h e  collee- 
tion of drift timber i n  t h e  Sunderbuns forests, under 
eection 5 1  of the Indian Forest Act, VII of 1878, having 
been sauctioned by t h e  Lieutenant-Qovernor, a r e  hereby 
published for general information :- 

I .  Intcrpwtatwn ~&~re.-All words used in these rnles and defined 
m Act VII of 1878 (the Indian Forest Act, 1878) shall be deemed to 
have the meanings respectively attributed to them by the said Act. 

And in these rules " drift timber" ahall mean timber of the dewrip 
tions mentioned in eection 45 of the said Act. 

11. Procedure lo be ussd in obtuinin permits to eolkct drift 
limber.-Any penon who, within the area o f  the Sunderbuns to which 
section 46 of the Act has been extended by the Government Notification 
of the Brd November 1879, published in the Calcutta Gazette of the 
10th idem, wishee to save  drift timber, shall apply to the officer in 
char e of the Sunderbuun Forest Division for a written rmit specify- 
ing 81. nature of the timber which he wbhes to salve, anBdahall register 
the boat or boats to be used in salving. 

Every boat so registered shall have conspicuously painted on i t  its 
register number, the date of r e g h a t i o n ,  and a letter indicating the 
revenue station a t  which such boat was registered. A fee of Be. 6 shall 
be levied for each boat for the first registration, and a fee of one-half 
this amonnt for every subsequent registration. E v e y  re$stratiou ahaU 
hold good for one year from the date thereof. rovl ed that if any 
person shall wish to enter the area defined above for the purpose of 
valving drift timber, the pro erty of himaelf or of any known owner, 
.n ritten permit for thin tJapecirfpurpwo r a y  be panted him by the 
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offioer in charge of the- Sanderbane Forest Division on ayment of a 
fee of B.. 2 only : but such person ahall be bomd by all tpe conditions 
replrding the registration and marking of his boa& laid dcwn in this 
rule. -. 

- 
111. Salved timber to be taken to drifl timber dqbt#.-AU timber 

salved shall be taken, with aa little delay aa possible, tu the nearest 
drift timber depbt. 

IV. Nothing to event chance tixber being salved.-Nothing in the 
preceding rules sharbehe ld  to prevent any p m o n  lawfully ~1,ying 
a bwt  within the limite of the Sunderbuns reserved and protected o~es te  
from salving any drift timber that he may find. 

V. &Zwd timber which may become vested in Government to be #old 
by auction.-A11 drift timber salved under these rules, which may be- 
aome vested in Government under section rLti bf tlre Indian Forest Act, 
shall be sold by auction within snch periods and in snch manner ae the 
Conservator of Forests may direct. 

VI.  Amount of rakage (a).-An person, whether a Forest Officer 
or not, r h o  hu salved any drift Limlr ,  shall be entitled to receive as  
salvage an amomt equivalent to 16 per cent. of the estimated value of 
such drift timber, as ad'udged by the Sunderbuns Divisional Officer or 
by any subordinate okcer apcially authorized by the Cowervator of 
Forests in that behalf: 

(b) Provided that any person authorized by permit to salve drift 
timber under Rule I1 shall receive nu salvage an amount equivalent to 
26 r cent. of the estimated value of the drift timber ealved by him, 
sucrvalue bein adjudged aa above provided. 

(c) In specig urea  the Conservator of Forest. ma increase the 
amount of d v q e  to a sum not exceeding 50 per cent. o f  the entimated 
value of the drift timber salved. 

(d) When more persons than one are concerned in salving, the 
amount of salvage shall be paid to them collectively and on their joint 
receipt. 

VII.  Paymenk required when drift timber u proved to be t L  proper- 
ty of a claimant.-If the drift timber collected shall be shown under 
rection 47 of the Act to be the property of any erson other than 
Government, auch person shall be liable to pay to government, under 
section 60 of the Act, the following amouts .  air :- 

(1) the actual amount of salvage paid to the salvor ; 
(2) the actual cost incurred in moving the timber to the drift depbt ; 
(3) such fees an may, from time to time, be fixed, with the sanction 

of Government, for the storing of timber a t  such depbt. 
VIII.  Regirtration of property mark#.-Any person holding a 
rmit mder  Rule I1 who makes use of any property mark or device 

g r  marking drift timber salved by him may register the same in the 
office of the Smderbuns Porent Divisional Officer. The fee to be paid 
for snch registration shall be 1 rupee for the first year, and eight annw 
for each annual renewal. A certificate of registration showing the 
marks registered shall be given on payment of the prescribed fee. 

1X. Penalty clause.-Any person who shall infringe auy of these 
rules shall be punished with im risonment for a term which may extend 
to six months, or with fine whicg may ertand to five hmdred rupees, or 
with both. 

l'ha 3 r d  dlarcA 1881.-Mr. W. M. Qrem, Beeistaut Con- 
eervator of Forests, ia allowed privilege leave from t h e  
24th December 1880 t o  t h e  8 th  Janunry 1881, under 
Section 13, Yuppleme~lt F., of the  Civil Leave Code. 

IXa 8th March 1881.-Under the  provision8 of eection, 
16 of the  Indian Forest Act, V I I  6f 1878, the  Lieu- 
tennnt-aoreruor  hereby nppoiute the Commiesioner of 
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the Eajshahye and Cooeh Behar Division to hear a p p d  
from orders paesed by the Forest Settlement Officer in 
the districts of Da jeeling and Jnlpigori uuder mctiona 
10, 11, 14, and 15 of the mid Act. 

8.-N. W. PBOVIRCEE AND OUDH GAZETTE- 
No. S.-5th J a n w y  1881.-Masma. A. 3. Bmn and F. B. 

Bryant, Assistant Cone~rvatore, who reported their arrival 
a t  Bombay on the 28th December 1880, to the School 
Circle. 

No. 21.-11th January 1881-Hr. E. Mc. A. Moir received 
charge of the Tonee Forest Division from Mr. J. C. 
Hurrau on the afternoon of the 18th December " 
1880. 

No. 86.-15th Januay 1881.-Yr. E. P. Uarsey, Assistant 
Conservator, availed himself of the leave granted to him 
in this department Notification No. 979, dated the 20th 
October 1880, on the afternoon of the 2nd November 
1880. 

No. 39.-15th Janwry 1881.-Hr. L Pernandez, Assistant 
Conservator, joined the Forest School Circle a t  Ajmere 
on the 29th December 1880. 

No. 55.-19th Januay 1881.-Hr. A. Smyfhier, B.A., Asaiet- 
ant Conservator, 2nd Grade, and Officiating Assietirnt 
Conservator, 1st Grade, p w e d  by the Higher Standard in 
the vernacular examination prescribed for foreet of6cenr 
on the 6th November 1880. 

No. 56.-19!h Januay 1881.-Mr. A. r3m thica, B.A., Assis- 
b u t  Conservator, 2nd Grade, and 0 A ciating Assistaut 
Conservator, 1st Grade, to be an Assistant Conservator, 
le t  Grade. with effect from 6th November 1880. 

No. 64.-21et January 1881.-With reference to Notifica- 
tion No. 3, dated the 5th January 1881, it is hereby 
notified that Neeart. A. P. Broun and F. B. Bryant, 
Aesietant Coueervntors of Forests, reported their arrivd 
at Dehra D6n ou the 9th January 1881. 

No. 78.-25th Januay 1881.-With reference to this De- 
partment Notification No. 979, dated the 20th October 
1880, dir. E. P. Danusy, Assistant Conservator, reportttd 
his return to duty on the foreuoon of the la t  January 
1881. 

No. 194.-22nd January 1881.-The Hon'ble the Lieute- 
nant-Governor is pleased to direct that the following rule 
be aubstitutad for Rule 5 of the rules for the vernacular 
exomiuation of fore& officers, published by Notification 
No 163, dated 6th February 1880 :- 

&& ~.-TO pass by the Lower Standard, the examinee must 
obtain at  least half marks in each of the three foregoing 
subjects ; and to paaa by the Higher Stundard, a t  least 
three-fourths marks in each. 

No. 86.-201h Janwry 1881.-Mr. 0. Greig, Aaeiatant 
Conservator, passed tile Higher Ybndard examinatio~l on 
the 6th A'orember 1880, 



4.-PUNJAB GAELTTS.- 
No. 7P.-Srd Jan- y 188 1.-The Hon'ble the Lieutenant- 

Qovernor ie planed, in exerciee of the authority vented 
in him by section 16 of the Indian Forest Act, 1878, 
to appoint the Comrnineioner of the Jullundur Division 
for the time being to hear appeals from the ordera of 
the  Foreet Settlement Officer in the Kulu Sub-Division 
of the Kangra District. 

No. 13P.-10th Janwry 1881.-Mr. J .  C. McDonsl2, 
Deputy Conaervntor of Foreats, ie, on being relieved of 
his duties in the ofice of the Coneervator of Forests. 
Pnnjab, by Afr. H. h d s ,  appointed to the charge of 
the Plantation Divieion, vice Mr. P. D'A. Vinwnt. 

No. 14R-10th January 1881.-Hr. P. D'A. fincant, 
Aeeietant Coneerrator of Foreste, is, on being relieved 
of tbe charge of the Plantation Divieion, attached to the 
offiee of the Conservator of Foreeta, Punjab, with effect 
from the forenoon of the 21st December 1880, for 
employment on special demarcation duty. 

No. 22R-10th J a n q  1881.-Whereaa the Government 
and the varioue village communitiee of the Shahpur Kandi 
tnluka, in the diatrict of Gurdtupur, are jointly iuhreeted 
in the foresta mentioned below ; and whereae the Local 
Qovernment is about to undertake the management of the 
said foreeta, accounting to  the aaid village communities 
for their interest therein- 

The Lieutenant-Governor is pleased to declare, under 
eection 79 of Act VI I  of 1878, that the provieione of 
Chapter I1 of the Foreet Act shall apply to the aaid 
foreata. 

Under Section 4, Act V I I  of 1878, the Lieutenant- 
Governor is pleased to declare that i t  is pro osed to 
constitute as reserved forests, within the limite E ereefter 
epecified, lands in the Shahpur Kandi ilakn of the 
Qurdeepur district. 

Ur. J. 0. Broum, Aeniatant Commieeioner, is appointed as 
Foreet Settlement Officer to inquire illto and determine 
the existence, nature, and exteut of any rights alleged to 
exist in favor of any person in or over any land within the 
abovenamed limite, or in or over any forest produce, and 
to den1 with the anme ae provided by Act V I I  of 1878. 

No. 4 7 F . 4 t h  Bebr 1881.-In continuation of Punjab 
Dovmnmenl QkzatlaTotification No. 22F., dated 10th 
January 18Y1, the Hon'ble the Lieutenaut-Gtovernor ie 
plenaed to appoint Mr. 3. D'A. Vincent, Aaeistant 
Conservator of Foreeta, to be Joint Forest Settlemeut 
Officer with Mr. J. C. Broum for the purpoee described 
in thnt Notification. 

No. 72R-19th Pcbruary 1881.-~r.  9. Copeland and 
Alr. B. Q. Spread, Probationary Sub-Assistant Con- 
eervatore of Foreets, reported their arrival at  Lahore 
from the Foreet School, Dehm Dun, 011 tho 'dlet January 
and 3rd February 1881, respectively. 
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Ilir. Copetnd is posted to the Plantation Dividon, and Mr. 
&read to the Rawalpindi Division. 

No. 763.-In continuation of Punjab Qommant  Gaetts 
Notification No. 912C., dated 25th September 1879, the 
Hon'ble the Lieutenant-Governor is plesaed, in exercise 
of the authority veated in him by section 16 of the 
Indian Foreet Act, 1878, to appoint the Commiesioner 
of Mooltan, for the time being, to hear appeals from the 
orders of the Foreat Settlement Officer of the Montgo- 
mery Dietrict. 

KO. 140P.-22nd March 1881.-The leave of absence on 
medial certificate granted to dir. E. Sparling, Deputy 
Conservator of Forests, in Punjab Doosmment Qaetts 
Notification No. MlF., dated 29th October 1880, u 
commuted to epecial leave. 

6.-CENTRAL PBOVIXCE~ GAZPTTE.- 
No. 60.-8th Jlmwry 1881.-With reference to Notifi- 

cntion No. 1171 of 25th March laet, Mr. 8. T h p m n ,  
Deputy Coneervator of Forests, returned from deputation 
on special duty to the Mauritius, and assumed charge of 
the Chanda Forest Divieion, from &Zone1 H, 0. L Janctt ,  
D ~ p u t y  Coneervator, on the forenoon of the 4th October 
last. 

No. 284.-26th January 1881.-Hr. 0. F. Taybr, 
Officiating Aesietnnt Coneervator of Foreete, Chanda 
Foreet Division, and transferred to the Direction Divieion, 
aesumed charge of Lie duties on the forenoon of the 10th 
August laet. 

No. 285.-Zieulanant-CoheZ Z. C. T. Jarrett, P.C., Deputy 
Coneervator of Foreete, 2nd Grade, waa attached 
to the Direction Division, after making over charge of 
the Chanda Forest Divieion, on the 4th October last, 
until his departure oc privilege leave on the forenoon of 
2nd November last. 

No. 286.-Mr. Q. P. Taylor, Officiating Assistant Conaer. 
vntor, Direction Divieion, was re-tranaferred to the 
Chanda Division, on being relieved by Lieutenant-alonal 
Jowett, K O . ,  Deputy Coneervator, and reported hie 
arrivnl a t  Chanda on the afternoon of the 12th October 
lsat. 

No. 377.-3rd Febrwy 1881.-Mr. W. Jacob, Deputy 
Coneervator of Forests, assumed charge of the Seoni 
Foreat Divieion from Mr. E. D. M. Hooper, Aeeietant 
Conservator, on the forenoon of the 17th December laet. 

No. 378.-Mr. E. B. A n t h y ,  Sub-Amiatant Conaervator, 
aeaumed charge of the Hoehnngabad Forest Division 
from Mr. B. H. C. Whittall, Deputy Coneervator, on the 
forenoon of the 20th December laat. 

No. 379.-Xr. E. 3. Fernandcz, Assistant Coneervator, 
transferred to the Foreet School Divieion, North-Weetern 
Provinces, made over charge of the Nimar Foreet Divieion 
to  Mr. R. H. 0. Whittall, Deputy Coueervatur of 
Xoreats, on the afternoon of the 21at December laet. 
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No. 380.-Mr. H. Moore, Assistant Conservator, tempo- 
rarily transferred t o  the  Chand~r Forest Division, made 
over charge of the Nagpur Forest Division t o  Mr. E. D. 
M. Rooper, Assistant Coneervator, on the  afternoon of 
the  21st December laet. 

No. 721.--4th March 1881.-air. H. 8. Powler, Aesietant 
Conservntor of Poreeta, attached to the  Nimar Division, 

. aesu~ned charge of hie duties on the  forenoon of t h e  7 t h  
ultimo. 

No. 847.-12th Narch 1881.-Three montbe' privilege 
leave is granted t o  Captoin C. W. Losack, Deputy Con- 
servator of Forests, Mandla Division, with effect from 
4th April next, o r  the eubsequent date on which he may 
avai! himself of it. 

No. 973.-26th d f m h  1881.-Mr. E. Ludlaw, Aasietant 
conservator of Forests, is transferred from the  Mnndla 
Forest Division, and  attached to t h e  Bhandara Forest  
Division, which he joined o n  t h e  afternoon of the  1 1 t h  
December last. 

 ASRAM RAM OAZETTE.- 
'No. l.-6th J a n w y  1881.-The following Bulee framed 

by the  Lieutenant-Governor of Benpal, under section 
76 ( b )  of the  Indian Forest Act, VII. of 1678, a r e  
adopted by  the  Chief Commissioner of Aesam, and 
published for general information :- 

Bu2sr for the grant of ~awards to Cfo~srnment Ofiers and others in ccum 
undsr the Indian Forest Act. 

A11 non-gazetted Government officers and persons not in the employ 
of Government are eligible to rewards nnder these rules. 

2. Any Magi~trate convicting an offender of any forest offenoe. or 
directing the confiscation of any pro erty under rection 66 of the Act, 
may grant, in ~ u c h  proportion as he tpioks fit, tn any person or persons 
who have contributed to the seizure of the property or the conviction 
of the offender, a reward not exceeding the value of the property 
confiscated, plus the amount of any fine imposed. 

3. The forest officer prosecuting the case may, if no reward is 
vanted by the Magistrate, apply to the Magistrate for orders regard- 
mg the distribution of fines and the value of forfeitures. I n  the event 
of the Magistrate's refusal, reference may be made by the Conservator 
of Forests to the Loael Government. 

4. Rewards ranted ~ d e r  these rules shall be disbursed a t  once. 
if they r e  less a n  . 1 If they are over RE. 100, that sum only 
will be disbursed at  once, and the rest after the period of appeal has 
expired or the appeal haa been rejected. I n  the event of the conviction 
being reversed on appeal, the amount paid in  rewards shall not be 
recovered from the peraons to whom i t  haa been paid, unless it shall 
appear that they have acted fraudulently. 

6. In  w e e  where, nnder seotion 67 of the Indian Forest Act, a 
forest o5cer has accepted a sum of money ne aompensation for my 
damage which has been committed, the Conservator of Foresb may 
authorise the payment of a portion of the amount realized as  a.reward 

any person who may have contributed to the disoovery of the 
offender. 

No. 5.-10th March 1881.-In exercise of the  powera 
conferred by eection 41 of Act TI1 of 1878 (the Indian 



Foreat Act), the Chief Commissioner of Asenm ie pleaeed 
to make, and, with the snnction of the Governor-General 
in Coiincil,. to publish, tlie following addition to Clause 
111. of the rulee previously in force under Notification 
No. 20, dated the 10th August 1880, and published a t  
page 466 of the Arsam Gazette, dated the 14th August 
1880. This addition shall come into force from the l e t  
April 1881 :- 

Clauaa III. 
(5). For every single dug-out, eight annas. 

?.-BEJTI~H BURMAH GA~KTTE.- 
No. 2.-3rd January 1881.-It being the intention of 

Government to reeerve in the foreeta of the Arnkan Divi- 
sion, which are the property of Government, that is to say, 
in all waste lands covered with treee or shrubs over 
which no person has any rights as defined in claueea 
(a) and (b) of section 6 of the Burmnh Lnnd and Revenue 
Act of 1876. certajn kinds of timber, described in the 
list given below, and to prohibit the felling of this timber 
except under such rules and regulatione ae may be 
herenfter notified, the public are hereby warned to make 
due provision for any ordere which Government may 
hereafter issue regarding the felling of timber in Govern- 
ment forests, in m y  col~trncte or agreements they may 
enter into for the felling and supply of the timber here 
named :- 
1. Teak. 
2. Thitka 
3. Thitkado. 
A Thingnn. 

6. Pndouk. 
6. Kanyin. 
7. Pyingado. 
8. Pyinma. 

The reservation of these trees will take effect from the 
let  November 1881. 

I t  is further the intention of Government to make the 
provisions of Chapter IV. of the Iudian Fore& Act, 
1878, applicable. in the form in which they will be en- 
acted in the Forest Act for Burmnh, to Government forest 
and waste land in Arakan, and to levy from the above- 
mentioned date a duty on all timber and forest produce 
extracted for purpoeea of trade and profit. 

No. 2.-6th January 1881.-Under the proviaionn of aec- 
21 of the Civil Leave Code, Mr. H. H. F e r r m ,  B.A., In- 
spector of Schools, Britieli Burma, is granted two yearn' 
furlough to Europe, with the usual subsidiary leave. 

Tha 29th January 2881.-The provisions of the Forest Act 
of 1865 will, from the le t  November 1881, be extended to 
the whole of the Pegu I)ivision and to the !l'en~aerim 
Division west of the Sittang east waterahed. 

No. 9.-10th February 1881.-Mr. J. Nirbat, Aaeintant 
Conservator of Foreeta, 2nd Grade, is promoted to the let  
Grade of Assistant Conservators, with effect from the 8th 
November 1880, the date on which he pas~ed the exam- 
ination in the Burmeee language by the Higher Standard. 



XXTBICTB FBOM OWICIAL Q A Z E ~ T B B .  365 

8.-MYIOBE GAZRTTE.- 
No. 178.-14th February 1881.-Nr. J. Macpiereon, 

Deputy Conservator of Foreets, Ashtagram Division, 
ie granted furlough to Europe for two years under sec- 
tion 21 of the Civil Leave Code, from the 5th April 
l.881 or date of departure, with the subsidiary leave 
allowed by section 35. 

No. 193.-18th March 1881.-Nr. J. I! JeZZicoe, Assistant 
Conaervator of Foresta, Nagar, is granted privilege leave 
of absence for 16 daya with effect from the 1st April 
1881, or from euch other date ae he may avail himeelf 
of it. 

No. 28.-19th March 1881.-Mr. X. Huttonno, Sub-Aaeistmt 
Conaervator of Foreeta, Coorg, is granted caeuai leave 
of 8 days, from the 22nd to 2Dth March 1881. 

9.-BOMBAY QAZETT R.- 
No. 5471.-15th October 1880.-Mr. 0. A. Hight, Aeeietant 

Conservator of Forests, Ahmedeagar, is allowed furlough 
for one year from loth December next, or euch eubeequent 
date as he may avail himself of it. 

No. 5558.-20th October 1880.-Mr. W. A. TaZbot, Assis- 
tant Conaervator of Foresta, Kanara, passed in Knnnrese 
according to the Lower Btandard on the 18th instant. 

'No. 12.-3rd January 1881.-Mr. W. A. Talbot is promoted 
from the 2nd to the let  Grade of Aesietant Con- 
eervator of Foreats, with effect from the 13th October 
1880. 

No. 255.-13th January 1881.-In exercise of the power 
conferred by section4 of the Indian Foreet Act, 1878, Hia 
Excellency the Governor in Council ie pleaaed to appoint 
ar .  A. F. Woodburn to be Foreat Settlement Officer 
in the Khandeeh District during the absence of Mr. J. 
Pollen, or until further ordera. 

!&'he 11th J a n w  y 1881.-Mr. George Hewett, Assistant Con- 
servator of Porests, Kbandeah, delivered over charge 
of his office to Br.  Q. K. Betham, District Foreet Officer, 
Khandesh, on the 23rd December 1880, after office hours, 
in order to proaeed to the Panch Mahals and join his 
new appointment there, vide Government Besolution 
NO. G466, dated 8th ultimo, Revenue Depnrtment. 

The 17th Janw? 1881.-dlr. Sarnsher Ago Mirza Ago, Sub- 
Assistant Conservator of Forests, Khandesh, returned to 
duty from the eight month's furlough granted to him 
in Government Resolution No. 6273, dated 23rd Norem- 
ber last, Revenue Department, on the 5th January 1881, 
after office hours. 

NO. 400.-19th January 1881.-In exercise of the power 
conferred hy Section 4 of the Indian Foreat Act, 1878, 
His Excellency the Qovernor in Council is pleased to 
appoint Bao Bahadur Balkriehna Deorao, District Deputy 
Collector in the District of Ahmednagar, to be ex-o&io 
Forest Settlement Officer in the Tnlukae of Nagar, Rahuri, 
Sheogaon, Nevaerr, Karjnt and Jamkhed, for the purposee 
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set forth in section 4, clause (c), and sections 28 and 34 
of the said Act. 

2. Under section 16 of the said A d  His Excellency the 
Governor in Council is nlso pleased to appoint the Col- 
lector OF Ahmednagnr to hear appeals from any order 
passed by the said Forest Settlement Oficer under sec- 
tions 10, 11, 14, or 15 of the said Act. 

NO. 401.-19th January 1881.-Ir. 22. 9. Pagan, Assistant 
Conservator of Forests, N. D., passed an examination in 
Marathi according to the Higher Standard on the 11th 
instant. 

57ze 19th Januuy 1881.-Messrs. Waman Bomchandra Uaunde 
and W. 3. C. Dunhar, Assistant Conservators of Forests, 
respectively delivered over and received charge of the 
Ahmednagar District Forest Office on the 13th January 
1881, before ofice hours. 

No. 640.-26th Januuy 1881.-The following appoint- 
ments.to have effect from the 7th September 1880 are 
made :- 

Z r .  8. Hornidge t o  act ae Assistant Conservator qf 
Foreeta, 3rd Qrade, during the absence of blr. Right, 
or until further orders. 

Mr. Waman Bamchandra QaulldG to act aa Sub-Assistant 
Coneervator of Forests, 3rd Grade, vice hir. Emidye. 

No. 640.-31st Januatq 1881.-Hr. Shkiram Pribdar to  
act ae Sub-Assistant Conservator of Foreeta in charge 
of the Jerruck Division, Sind, during the abaence on 
privilege leave of Mr. Nsribdaa Jethmal. 

The 7th February 1881.-Mr. Waman BamJandra Baunde, 
Acting Sub-Assistant Conservator of Foreste, received 
charge of the ofice of Sub-Assistant Conservator, Khan- 
desh, from Mr. Laxuman B l d  Oks, on the 24th January 
1881, before office hours. 

No. 1317.-4th Harch 1881.-Hr. El. 9. P. Fagan, Assis- 
tant Conservator of Forests, 2nd Grade, is promoted 
to the le t  Qrade, with effect from 11th January 1881. 

No. 1254.-2nd Harch 1881.-dir. R. 8. E'. Fagan, Assie- 
tant Conservator of Forests, Sholapur, is allowed privilege 
leave of absence for three months from such date after 
the 15th instant ne he may avail himself of it. 

We regret that as we do not receive the Y a d m  Gazette, we 
cannot publiah any notifications from that Preaidency. 
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