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The Fulberry Sree as a sonrce of Sood for Silk-
Fitorms.

By C. H. Lereeg, F.R.G.S., M.R.A.S.

‘WaEN 1 commenced this little pamphlet I had not intended
enlarging upon the Mulberry Tree, but as the subject 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 in the standard
French Works on Silk-Worm Rearing the Mulberry finds but
little attention given it. " Gradually I came to ‘the decision
that, as the experiment, in the interests of which this pamphlet
is published, is to be undertaken and in part carried on by in-
experienced though enterprising people, I ought to devote a
considerable portion of the pamphlet to the Mulberry, to assist
the enterprise from the very beginning as much as possible.
Then, remembering the great dearth of scientific classification,
or perhaps it would be more correct to say the over-classifica-
tion of the different so-called varieties of the Mulberry tree, and
remembering that as a food-supply for worms local conditions
require special attention in selectinf the most suitable kind of
Mulberry tree, I began to fear that I might only create con-
fusion in the mind of the reader, and &ossibly distrust or want
of confidence in the experiment, and thus commence by pre-
judicing people against what it was my very object to attract
them in favor of, viz.,, Silk-rearing in Northern India. This
I feared the more as, knowing there had been no scientific or
technical attention paid to the special local conditions, I should
be powerless to name what varieties should be planted and in
what manner cultivated. Then, on further consideration, I
decided that it was best to place the whole subject fairly before
the reader to the best of my ability, in the certainty that those
who would have been happy to blindly follow a leader, on his
- simple statement, would not be deterred from starting on a
track of their own when attracted by the desire to succeed, and
guided by the light of their own experience, assisted as much
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as T can assist them by what information I can afford of the
manner of proceeding in other countries.

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 its present 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 case, open out for
it—a future that cannot but be tempting to owners of land in
suitable localities, when it is remembered that the whole year’s
labour is condensed into two months, from which profits should
be obtained quite equal to what the majority of Tea companies
can show after working throughout the whole twelve.

When it is remembered too that, so far as Debra Diun is
concerned, and possibly Kangra Valley also, the silk-season
happens just at the Tea-planters’ slack time, when labour is
usually ﬂ:ntiful, and that silk-rearing may be undertaken
without clashing with the interests of their Tea-plantations,
and serve indeed as a means of finding employment and so of
retaining for the Tea-season, what might otherwise for the time
prove surplus labour, surely many owners will be found anxious
to fathom the merits of such a tempting investment. Then,

in, many must own land unsuited for Tea, yet possibly per-
fect for Mulberry cultivation. '

S— —

There are many so-called varieties of Mulberry trees, and

many more sub-varieties, and these are in some cases known
by different names among botanists. It would be practically
useless giving all the names of the various kinds here, and
would only lead to confusion and a useless enlarging of this
little monograph.
" In order, however, to prove that I am not thus trying to
shirk the trouble which might be thought was my object in thus
omitting what some might think an important piece of infor-
mation, I will just give a few examples of the confusion that
exists amongst botanists, &c., and thus leave the reader to see
for himself how little good would come of mentioning all the
so-called varieties.

Firstly then, Dr. Brandis in his Forest Flora 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, Beluchistan and Afghanistan, is the fruit, of which
¢ there are many varieties, sweet and acid, and of all shades of
¢ colour, from white to a deep blackish purple. The large white
¢ kind of the Peshawar Valley (Shah Tiit) is ome of the best.
“ The following kinds are cultivated in Beluchistan, according
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“ to Stocks : Siah, colour black ana white mixed ; Bedana (seed-
“less) ; Pewand: (grafted), with delicious pearly small white
“ fruit ; Shah Tt (Royal Mulberry) ; Kkar Tt (Jackass Mul-
“ berry.) 1t remains for farther inquiry on the spot which of
¢ these varieties should be classed under M. alda and nigra, and
¢ it is not impossible that it may, in the Panjab and Afghanis-
‘“ tan at least, be found impracticable to maintain the distinc-
¢ tion between the two species.”

Then again in describing Morus indica, Dr. Brandis says, page
408, of his Forest Flora: “ Leaves pubescent when young,
rough afterwards, with minute round raised dots, &c., &ec.,”
whereas the late Dr. Roxburgh, in his Flora Indica, page 659,
says ?f ihe leaves, in describing the same tree: ¢ Smootk on both
aide’ "’ .

Then again Dr. Brandis, on page 408, speaking of Morus indica,
says : ‘?%r. 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, as quoted
later on in this pamphlet, it is distinctly asserted there is
no White Mulberry in Japan! Roxburgh gives 7 varieties,
Count Dandolo 18, and Dr. Brandis, probably recognizing the
impossibility of distinguishing what may now simply be the
effects of cultivation, leaves most of his varieties unclassed,
botanically speaking, as quoted above. Then, again, the dis-
tinctive marks between the Black and the White Mulberry are
so very slight, 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 it belonged, renders true classification
particularly difficult, save perhaps to a local observer well up in
the special study of Mulberry trees. This difficulty again is
not diminished by the fact that there are four kinds of White
Mulberry 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 Skak Tt as one of
the best for fruit in the Peshawar Valley. This agrees with the
native opinion in the Dehra Diin, which also gives the preference
to the leaves of the Shah Tt for food for silk-worms; where-
as in the Gurdaspur District of the Punjab the natives, accord-
ing to information conveyed to me, prefer the fruit of the
Bedana to eat as being sweeter than that of the Skak T,
although the latter bears the largest fruit. In the Gurdaspur
District, too, they prefer the leaf of the Bedana and the Khatla
Tiit to that of the Shah Thit, 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 Skak Zui¢
as to the others.

® These italics are mine.—C, H. L.



4 THE MULIBERRY TREE AS A SOURCE OF

I think I have sufficiently exemplified the reasons I have
given for not going too minutely into a deseription of varieties.
It 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 it unquestionably merits.

Since the Mulberry tree first became cultivated in France for
sericultural purposes, ideas as to the different kinds thought
best suited Eave been subject to several changes. Morus nigra,
M. multicaulis (sometimes called Philipine, Philibert, Perrotet)
and Morus alba have all been in favor, the latter having kept
it finally. The multicaulis is considered as a variety of M.
nigra, and has two sub-varieties. It gives the earliest leaf in
spring, but its leaves are too aqueous to be of the best for seri-
culture.

It is my impression that we must not look to following any
established or fixed rule in planting merely on the experience
of European rearers ; the kinds of Mulberry they have decided
suited their climate, soils and seasons the best.

From what information I have been able to gather, there
seems no hard and fast rule to go by, and we must look to ex-
perience under our own conditions, of climate, soils and seasons,
and the preference shown by the worms, to point out to us our
best variety or varieties for planting to suit our conditions.
One thing is quite evident, antf that is what suits one silk-rear-"
ing locality will not always suit another, and this endorses my
opinion that, as we have hitherto had no scientific experience of
sericulture in Upper India, leaving out Bengal, we must act on
our own judgment, and by carefully working out statistics,
learn what suits our circumstances the best. KEven what may
be best for the Gurdaspur District of the Punjab may not be
the best for Dehra Din, and indeed from my present meagre
local information I am led to understand that such difference
between the two places does exist in the matter of suitable
Mulberry trees.

To assist you in coming to a conclusion for yourselves as to
the best kinds to plant, after you have had some experience of
different varieties, the following are the points to decide you in
favor of a particular kind ofg 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 bave been able to say at
different times, it is now demnonstrated that the only leaf which
is suitable to the silk-worm™* is that of the White Mulberry.

® In Europe he must mean, as in Japan they anly we M. nigra.
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¢ The first silk-worms -which were reared in Europe were
nourished with the leaf of the Black Mulberry, the only kind it
appears whioh was cultivated then, notwithstanding that it was
known the White was being cultivated® in Greece.

¢ However, it was not long before the cultivation of this latter
variety was introduced in all the temperate regions of Earope.

¢ This Mulberry presented three advantages over the Black ;
firstly, that of being able to use the leaf soomer, and conse-
quently avoid the feeding of the silk-worms being prolonged
too far into the hot season ; in the second place, that of giving
much more leaf in less time; lastly, the quality of the leaf
produced the quality of silk most approved of by the manufac-
turers, not that the quality of the silk depends solely upon
that of the food, as it d’;pends upon the temperatare in
which the worm has been reared.

¢ As there exist several varieties of Mulberry, one may sup-
pose that these differences should exercise a greater or less
influence on the prosperity of the silk-worm.} _

¢ In effect there are five different substances in the leaf of the
Mulberry :—

“ (1st.) The solid Parenciyma or fibrous substances ; (2nd.)
The colouring matter ; (3rd.) Water; (4¢A.) Saccharine mat-
ter; (6¢h.) Resinous matter. ) :

% The fibrous substance, colouring matter, and, the water, save
as much of the latter as serves the wants of the animal, are
not, properly speaking, nutritives of the silk-worm.

“The saccharine matter is that which nourishes the insect,
which makes it grow big, and which forms its animal sub-
stance.

¢ The resinous 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 insensibly
the two reservoirs or silk-sacks which form an integral part of
the silk-worm.

¢ According to the diverse proportions of the elements which
constitute the leaf, there results that cases may present them-
selves in which a larger weight of leaf may prove less profit-
able to the silk-worm, as much owing to the want of nourish-
mens as to the waat 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 countries of
Europe, such as in diverse places in Greece, Spain, Sicily, &c.,
produces a silk very abundant, of which the thread is very
beautifal, but coarse.

® The geographical error of mot allowing Greece to be in Europe is of no conse-
quence, and should not be allowed to prejudice opinion against Count Dandolo’s infor-
mation on his pet subject.

1+ And as there are several varieties of silk-worms, why should not each variety have
its own quality of food ? One does not feed all kinds of horses alike, or the same in
different climates.

o Xho
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“The leaf of the White Mulberry, when planted in bigh
grounds, exposed to cold and dry wind, in light soils, gives
generally an abundant crop of silk, strong, very pure, and of
a beautiful quality.

“ The leaf of this same Mulberry, planted in damp places, on
flat lands, in fat rich soils, gives a little less silk, less beautiful
and less pure.

¢ These are the most general differences ; there are others rela-
tive to the topography of the country. '

¢ The less the leaf contains of nutritive substance, the more
the silk-worm must consume to arrive at its development.

¢TIt results from this that the silk-worm which consumes a
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.

“ As much may be said of the leaf which, although having
nutritive parts, contains little resinous substance. In this case,
the silk-worm could nourish itself well and become large, and
at: the same time not produce a full ¢ fleshy’ cocoon well
covered with silk, and strong, that 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 produce a really very small difference on the quality of
the leaf. That which will be always true, is that the cause
which inflaences most the fineness of the silk is the 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 plucked in different seasons,
but also the difference which you find between the leaves of
different kinds of Mulberry trees planted on the same site. 1
have found, for example, that with equal weights of leaf, the
leaf coming from the large-leafed &ulberry was a little less
nutritious.

“I have observed that, after that one, comes the Mulberry
which has large enough leaves, plump, and of a dark green
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. It seems
that nature finds it easier to produce a leaf which abounds in
nutritive substance rather than in a resinous or silk-making
substance.

“] find that the best leaf of the Mulberry, no matter of what
kind, is that which is called * double” ; it 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.

“ Generally the rearer is fond of those kinds of Mulberry trees
which give the heaviest leaves, or the largest, without think-
ing that it 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 imnprove
so much that they finish by becoming all of one single quality.

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

¢ This leaf, in considerably less quantity than that of the

rafted Mulberry, gives nevertheless better results. I do not
now 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 of Mul-
berry-cultivating proprietors, is that the grafied Mulberry,
especially when old, produces a much larger quantity of White
Mulberries than the natural-grown one.* :

¢ This fruit which, in general, the worm doesn’t eat, forms
none the less 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 an
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 care -

¢ Leaves marked with rust do no harm to the worm. But it
has the serious inconvenience of increasing greatly the refuse
on the rearing-shelves. A large number of Mulberry trees can
be 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

. ® As usual of ocourse, as the nutritive power decreases, the reproductive “ instinct’
increases. : .
These reasons are not of weight for India.
Might not this come from the deposit of some insect ?
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obliged to’ give it in larger quantity, in order that the worms
should not fatigue themselves in seeking their food. These
insects would suffer if they were given leaf damped by rain

or dew to eat. What-

Leaves can be euily dried by being spresd on  ever may be the leaf

withering changes on lantations, say ches : :
thick, and turned over evl;ry half hurur,y care being t!mt 18 given to the
taken not to bruise the leaves and not to allow either  8ilk-worms, the great-

Salring, Mesag, o frmesation o gl f 973 at caro should be
possible. taken to prevent heat-
. . ing, or fermentation,
either in the plucking, or in the storing of it, before giving it
to the worms.

‘A high degree of fermentation changes for the worse, more
or less, the nutritive substance of the leaf, which then becomes
less nourishing. The leaf should not be left for long pressed
in the baskets or cloths in which it is carried in from the
plucking. :
- “Leaves are easily preserved two or three days in cool places,
if they are a little moist and protected from the air, as in
cellars, godowns, ground floors of bungalows, &ec., provided
they are not too stacked, and are turned from time to time.
They must be prevented from losing their freshness owing to
too much dryness in the place where they are kept, or by too
much air; they rot also from too muoﬂ damp and from being
too stacked. It is very advantageous to have a suitable place
to preserve the leaf two days, and even three in case of
necessity.” v »

In selecting your varieties of Mulberry, look out for the
following conditions :—the produce of leaves; the produce of
silk from a given quantity of leaves ; the facility and rapidity
obtainable in plucking the leaves ; the power they have of
retaining their freshness for more or less time. The nourish-
ing and silk-producing qualities are of course evident by com-
paring the produce of silk from given quantities of leaves, as
explained already. Look out for the varieties preferred by the
worms themselved, as they show marked preference for certain
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 worm to .
which it 18 given, or your conclusions will be based on false
data. In this, as throughout the whole process of sericulture,
treat the worms as though they have habits which nature has
intended for them, and don’t try to change the course of uature
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 wuseless work to do
as possible, hence the desirability of giving them the best leaf
ebtainable. :



POOD FOR BILK-WORMS. 9

Mark the time of year each variety of Mulberry comes into
leaf, and always have a small proportion of early ones to begin
on, and thus enable you to commence rearing as soon as dan-
ger from frost to the leaves is passed, and so avoid carrying
the rearing on into the hot weather.

From a French Work 1 extract the following ;=¢The Mul-
berry grows in all soils, but its. vegetation is more or less
vigorous, and its leaf is more or less %ood, in each. It only
refuses to grow in marshy lands, too calcareous, too superficial—
and consequently too dry. It allows the use of arid, pebbly
slopes (not of course situated on continuous rock). Its pro-
duce there is not abundant but of excellent quality. In rich,
fresh deep soils its leaf is too watery.

1t is multiplied by sowing see:l}; by budding, by layers, and
by cuttings.

By the first means the most vigorous plants are obtained,
the most durable, and those that resist drought the best.

«Budding gives trees more productive in leaf and of a more
rapid growth.

“ Layers produce a more certain success than budding, but a
sufficiently large quantity canmot be obtained from the same
area.

“Lastly, cuttings, less prompt and less sure than seed-sowing
or budding seldom succeed save with the varieties mullicaulis
(Philipine) Hybrid and Lhou ; they are chiefly used to obtain
¢ dwarf” or ¢ middle-sized’ trees.

«¢Dwarf trees and ‘middle-sized’ trees refer in French
to systems of cultivating the Mulberry, eg., they have
‘ full-sized’, ¢ middle-sized,” ¢ dwarfs,” and ¢ hedges,’ represent-
ing each a different system of planting and of cultivation.

PLUCKING.

On the method of plucking I translate the Jfollowing : —

“ Plucking commences in the morning, after the dew has
disappeared, and it should be given up at night as soon as the
mist falls, and should not go on during rain.

“ For trees of any size ladders should be used. The plucker
furnished with a bag or sack attached to his waist and kept
open by a piece of circular wood, or wooden-hoop of an old
cask, mounts his ladder, seizes successively each shoot by its
base, and *slides his hand rapidly from below upwards, detaches
thus without trouble all the leaves which be then places
in his sack. When this receptacle is filled, it is emptied intoa
cloth 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-shed in order not to allow
the leaf to wither.” .

h:“'l‘:e Japanese do not believe in this, as being bad for the troes. Bee translation
0. .
2
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PruNING.

On the manner of pruning I translate the following :—

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

“The tree brought up or reared with 12 to 25 branches
always retains its primitive ﬁoblet shape. In the following
spring (in India this should probably be about the end of Decem-
ber) all the poor looking twigs are sappressed, and those too
near each other thinned out; all the dry twigs are taken
off, and the leaves that have come on the shoots, two and two,
which have grown since the Summer-pruning.”

This, of course, is purely a Utilitarian process.

I translate the following account of the Japanese treatment
of Mulberry trees from a “Report on Sericultural Studies’
made by an Italian Mission in the interior of Japan, dated
Yokohama, 1st July 1869, and quoted b{ that great authority
on the Diseases of Silk-worms. M. L. Pasteur, F.R.S., and
member of the Institute of France, from the Revae Universelle
de Sericulture; September 1869 :—

“The Morus alba, or White Mulberry, does not exist in
Japan, where they only know the Mulberry tree bearing®
black fruit, with a leaf sometimes round sometimes indented.

“Itis found everywhere, the length of the lanes, on the
banks of canals and in masses clumped in the middle of culti-
vated fields. It seldom grows higher than 9 ft. 9 in.; the
Japanese cultivate it ordinarily in thickets, and they cut off
the branches at the level of the ground, covering then the
roots and manuring them, either with human manure or with
the sweepings of the rearing-sheds dried first in the sun. The
same manner i8 used for trees allowed to grow to ¢ Full-
size,” and in that case they spread it on the land round the
trunks of the trees.

¢ The reproduction of the trees is not obtained in Japan from
seed but by suckers. In spring they cut down to ground level,
a plant about 8 years old at least, from the lower trunk, and
roots recovered with earth spring up the new shoots. These
again, in the following autumn, are cut at the trunk and
serve to form new plants which are manured with human
night soil.”

From the work of a Swiss gentleman whom I knew years
ago when in Japan, when he was engaged in business there in
the purchase of silk, I translate the following, which may be
taken for what it is worth, as coming from a so-to-speak amateur
source :—* The cultivation of the Mulberry (in Japan) is rare

# Not that this is a sign of its belonging to M, nigra,
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in the neighbourhood of the ses, whether it be that the Japanese
think such situation unfavorable to the tree, or perhaps owing
to the conditions of the soil.

“ A soil somewhat sandy, mixed with earth and slightly damp,
is regarded as very appropriate to this culture, such as the
banks of streams, and places where water runs easily. The
Mulberry in Japan thrives best in the ‘dwarf’ state; the
head of the trunk hardly rises a foot above the level of the
ground, and the branches reach about three or four feet only
in height. It is said that by this system the leaves become
more tender and more snitable to the health of the worms.
Rarely they allow a tree to arrive at its full growth, however
it may often be seen about five feet high. They carefully
remove surplus 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 years
of age they are torn up and replaced by young ones.

“The fropngat.ion of the Mulberry trees is carried on in the
three following ways: By Seed sowing they carefully wash
the fruit, mix them with wood ashes, 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 propagation
by layers (Marcottes). This is done towards the'end of June,
by bringing down the branches 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 for their reception, where they
remain temporarily for one year, and from whence they. pass
to their final destination. A year after this transplanting they
commence to use the leaves for feeding silk-worms.

“The manuring of the trees takes place several times through-
out the year.

“ Budding is nowhere employed so far as we could find out,
though it is spoken of in certain old Japanese books. To
feed the worms they cut the branches so as to leave a sharp
clean end, the leaves only being plucked off at the house.

¢ The Japanese believe that it injures the tree to pluck the
leaves direct from the tree on account of the wounds it
causes to the stem,

¢¢ All rearers do not own their own leaves. Many of them buy
their leaves at the special market for this business. The sellers
bring their leaves to the village in the morning, and offer them
down the principal street, in the shade of the houses. Prices
vary considerably according to the quality and state of the
trees ; sometimes 4 bous, other ’Eears 12, 16, and even more
per horse load of 200 catties. (The bou is equivalent to about

® Snckers,
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9 annas; the catty to 1§ English‘peuvnd weight.). Planta-
tions of Mulberry trees, properly speaking, are only found
near Yonésawa and Onéda; elsewhere they are usually in
groups, more or less extensive, along hill-sides and streams, so
that they give an idea of being quite a second rate cultivation.”

French statistics relating to Mullberry cullivation.

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 the Cevennes near Vigan (Gard) France, some Mulberry
trees of “ full-size ”’ kind planted about 23 feet apart in quin-
cunx, produced the following yield of leaf each year : —

at 3 years old 34 kilos; at 13 years old 75+, kilos.

» 4 ” ll'} ”» » 14 9» 77% k4
» 8 5 1%, ,1 , 8
» 6 » 297 5 516 » 83
7 » 2% 5 17 » 91:
8 » 42% » » 18 2 94'} ”
9 »” 481% 2 ”» 19 » 96* ”»
» 10 » 52};’ n »20 98y
” ll 2 643’ » ” 21 ” 99 1
»12 5, 69, 22 » 100, :
sa{l averaging 57 kilos per annum each tree, or roughly taking
1 kilo, to equal 1 seer 2 chittacks, say 65 seers per annum each
tree ; taking from this 15 seers for loss and waste, leaves 50
seers or at above distance apart 1024 maunds of leaf per
acre. One chittack of eggs or “seed’” should require 40 good
trees of 50 seers eack tree, or say two chittacks of ¢ seed”
would require an acre of such trees, J)lant.ed as above, 23 feet
apart. Two chittacks of “seed’’ should produce 33 maunds of
green cocoons worth Rs. 30 per maund, if good, or value
of one acre’s produce planted as above, Rs. 93-12-0. But this
planting at sucha wide distanceis 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
spots 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-
tances found amply sufficient, as large trees are undesirable
owing to the diﬂicul{y of plucking.

If then the acre be planted about 12 feet by 12 feet, one
acre should produce about 12 maunds of green cocoons, value
Rs. 80 per maund, if good, or say total value of one
acre’s produce would be Rs. 360 per acre! What other
cultivation can offer such a return for only two months’ work
in the whole year? off land unfit for almost any other crop!
Of course there are risks in this as in every other pursuit
depending upon circumstances over which man has no control.
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In this climate, however, and with such suitable conditions as
there are to hand, the very home of the Mulberry (unlike
France to which it was exotic) and with freshly imported
healthy “seed,” the risks of sericulture, 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 its collapse, show how
valuable it is to a country, and what temptations it must have
offered ever to reach such figures. Especially remarkable too
when it is remembered that only a portion of France, not
one-half I believe, is suited to the industry from climatic
causes, &c.

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

In 1862, i.e., 10 years later only, it was nearly double, riz.,
121,542 acres | .

In 1852 they counted 17,762,906 isolated Mulberry trees,
and over 7,264,000 yards of Mulberry hedges for silk-worm
feeding, or say over 4,127 miles of Mulberry hedges.

In 1852 the amount of leaf used by rearers was about
5,700,850 maunds, or say roughly 456,068,000lbs., or over
205,600 tons, representing in value Fres. 33,506,018, or say
roughly at 2 frcs. per rupee, Rs. 16,754,509 for leaf alone—a
sum which has gradually been decreasing year by year with
the ruin that bas fallen upon sericulture in France, from disease
amongst the worms, the effects of the war and other causes.

This fabulous sum to be thrown direct into the hands of
peasant proprietors, and their labourers, is surely enough to
tempt any Government 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 as 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 under much more favorable anspices, when cheapness of
labour and suitability of climate are taken into account. And
this part of India, unlike Bengal, can, I firmly believe, produce
silk of equal and possibly superior quality to the average best
qualities produced in France, at a much less cost in every

way.

Bengal silk being very inferior in reputation has, of course,
suffered in the ¢ hard times’ of late years, 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 alwa{s 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 counsideration, and one I cannot lay too
much stress upon.
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Plantations must be near the rearing-sheds to ensure econo-
mical working, and freshnees in the leaf supplied to the worms.
To Europeauns 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 bear in
mind that many small rearing-sheds are better than one large
one, as large masses of worms, when collected in one place, have
been found to run 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 scorch the worms. The front of
the house should face the East.

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

Before saying, au revoir, [ would mention that I have taken
no notice of the Bengal system as from climate, &c., I trust
rearers here will E: able to employ a very different class of
worm, and follow Japanese or European systems rather than
that of Bengal, if they do not have to strike out a line for
themselves, as this will be the earliest crop in the world of the
class of worm 1 hope they will succeed with.

In concluding Part I of this pamphlet I would point out as
an encouragement to Europeans thinking, yet hesitating, about
attempting Mulberry planting with a view to sericulture in
proper time, that Messrs. 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 acted as a serious
check on the advance of this industry in the North West of
India (I include the Punjab and Kangra Valley) viz., 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 Messrs.
Lister & Co. have their agents in every silk-growing country
in the world to assist in collecting sufficient for their vast
requirements, and enterprise here will never, practically speaking,
be able to produce collectively more than Messrs. Lister and
Co. can take with pleasure, and at rates that will pay the rear-
ers handsomely, always provided, they in return make a busi-
ness of producing good cocoons, and do not run counter to their
own interest by producing none but inferior omes. In this
Messrs. Lister E Co. only expect what the purchasers of teas
now look for, viz.,, the best possible general average, and in
return can offer cash in full value on the spot. '
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@ramination of the Innual Bings of Ghir:
Being an Extract from a Report on the Tons Chir Forests.
By A. SMYTHIES, Assistant Conservator.

Fellings of Chir had been made along the Tons in 1874-75,
and advantage was 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 rings om 153 stumps,
situated partly on Karoli Flat, partly on ad%oining hill sides. On
64 stumps the rings were counted along two radii, a short and a
long one, and the mean result was taken ; on the remaining 89
it was found Eracticable to count the rings along one radius
only, the one chosen bein%as far as possible a mean one. The
counting was carried out by a Patrol of the Deoban Forests,
named Jaman Singh. This man was employed for three months
on similar work in 1878, near Deoban, and in both cases his
results were constantly tested by me, and were found to be most
satisfactory. I have no hesitation, therefore, in adopting his
figures as substantially correct. It would have been quite im-
possible for either Mr. Murray or myself to undertake this
counting within the allotted time, as it required 28 days to
complete. A '

With these remarks I now proceed to analyse 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 girths of 1 foot 6 inches, 3 feet, 4 feet 6
inches, and 6 feet, allowing something for the bark (see letter in
Indian Forester, Vol. 1V, No. II, p. 192). The other three are
convenient lengths without corresponding to any particular girth
classes. Atthesametime the thicknessof the bark of each stump
was measured, and it was found that the mean was rather less
than oneinch, but in many casesthe thickness had been diminished
by fire and other accidents. If we allow one inch as the average
thickness, then the real girths, outside the bark, corresponding to
the above radii, would have been 1 foot 11} inches, 3 feet 4°8
inches, 4 feet 103 inches, and 6 feet 33 inches. That is allowing
the same thickness of bark for a pole of the 1§ 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, as the bark of a living tree 6
feet in girth would be about 1} 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 as to what we are to exclude as suppressed trees.
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The group above mentioned will furnish us with good data to
go upon ; they all stopped short in their lgrowth at compara-
tively small dimensious, or in other words, they shew small
girths at advanced ages ; they vary in age from 139 to 199
years, and in diameter from 23 to 27} inches. Comparing them
with other trees, it is obvious that they were suppressed “before
they attained a girth of 6 feet, and for the purposes of the pre-
sent analysis, we 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
dimeansions, and that the average number of rings per inch is
as a rule over 12.

It is a matter for consideration whether it would have been
better to have taken some other age as the limit, 120 years, for
example, Nos. 46, 85, 189, 145, 146 and 149 shew on an aver-
age over 12 rings per inch and attained a girth of 6 feet be-
tween 120 and 130 years of age. There are, however, many
trees which shew over 12 rings per inch, taking an average for
the whole life of the tree, which nevertheless attained & girth of
6 feet within 120 years, including several which reached this
girth within even 100 years. Thus we cannot include amon
suppressed trees all which shew an average of 12 rings an
more per inch of radius. Nos. 1, 8, 11,24, 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 it must be left for further experience to decide this
question. Forthe present, however, we have adopted the limit
of 130 years, as it seems to apply pretty generally, and we have
worked out the mean results, both including and excluding sup-
pressed trees as defined above in each of the three following
cases :—

(1). Taking all the trees together.

(2). Taking the 39 trees on Karoli Fiat.

(8). Taking the 114 trees on the hill side.

(1).—Including suppressed trees. 153 stumps.

Length of radius ... 267 65 825 11 18- 16
No.of rings.. .| 17 87 66 | 104 (1) | 126 (2) | 152 (3)
(1) average of 149. (2) average of 114 (3) average of 76.
(1.)—Ezcluding suppressed trees. 113 stumps.

Length of radius ...| 275 66 826 11 18 16
No. of rings... 17 34 56 86 (1) | 118 (2) | 161 (8)

(1) averageof 113, (3) average of 101. (3) aversge of 74.

—_—— p———
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(2).—KaroL1 FraT. Including suppressed trees. 39 stumps.

275
12

Length of radius
No. of rings ...

66 | 82 | 11- 18 16
30 62 | 105 (1) | 123 (2) | 154 (3)

(1) average of 87. (2) averageof 26. (3) aversge of 19.
(2).—KaroLt FLAT. Ezcluding suppressed trees. 24 stumps.

Length of radius. ...| 276
No. of rings ... o] 12

55 82 | 11 18 16
26 48 82 | 11a(1) | 151 (2)

(1) wverageof 23. (2) average of 18,

(3).—HiLL SipEs. Including suppressed trees. 114 stumps.

Length of radius

18- 16
No. of rings ... 19 40 67 108 (1) | 127 (2) | 151 (8)

276 | 66 826 11

(1) average of 113. (2) average of 83. (3) average of 58.

(3).—HiLL Sipes. Ezcluding suppressed trees. 89 stumps.

825 ‘18 15

Length of radias .| 276 | 55 1
58 |88 (1) |118(2) 151 (3)

No.of rings ... .. | 18 36

(1) average of 88. (2) average of 78, (3) average of §6.

It was not necessary to give the figures 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
evel ground during the first half of its life. The 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 trees. Including all 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 farther, we find that 2 trees attained 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
70 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 case of Abies Webbiana. We find that of 97 Morinda
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
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90 and 160, and by 22 trees at the. age of 100 years or more.
These results, as far as they go, prove that the growth of Chir
is somewhat slower than the growth of Morinda.

Out of tae 153 chir stumps examined, 58 belonged to trees
which attained an age of 200 years and over, the longest lived
being No. 50 with 258 years, and a mean rate of growth of 13
rings per inch of radius.

Ezamination of the annual rings of Pinus longifolia in the

Tons Chir Forests. January and February 1879.
39 Stumps emamined on Karoli Flat.

d.
] Bi ted on » radius of No.of | yenetn

8 ngs count > gt

& , to aad of in inches | No. of rings per inch.
- - longest | Of longeat

S |27 s-wlsﬂ' u-o'»l 19v | 167 | 197 | redivs.

1'3 26 | 60 | 86 |148 (180 | ... 12
3 84|79 164 190 | ... | . 146
s| 9| 24|49 100 157 [280 | ... 153
s¢]|10] 38 |3<|64]88 115 |206 114
6l11(2 |81 |67 03].. o2
6113865388108 141 | ... 94
711827 |4a|78 121 ).. .. 18
8|10}27 6080|120 179 | ... 12
9| 8(3%0 |30 RN 83
10/15|384]66| veree | e 106
11 )12 28 | 60 198 18 183
12|14 38|88 171 183 124
181118375 191 114 158
1412129 | 72 169 114 4
16 | 15 | 47 114 199 12} 1561
16 [ 13 | 28 | 68 156 114 185
171234 |72 190 184 122
18|16 | 35 | 86 189 114 12
10./11 |23 )60 183 123 126
20 (19|43 |85 110 94 118
21 (14 45(97 132 114 17
23|11 |27 |87 ¢ 218 164 128
28 | 11 | 34 | 76 181 134 13'4
2418|381 |63 225 17 183
26511889 |96 160 13 123
26| 12]82(94 e 13-7
2711128 | 88 182 17 107
28 | 18 | 27 | 63 |. veses werrer 118
29|18 (37|64 170 18¢ 126
80|18 | 24| 44 176 144 121
8112|3066 18| 113 126
82 | 10.{ 26 | 60 183 174 103
3311|2181 189| 18 88
84|14 | 80| 58 177 16 1
35|18 | 83 | 65 : 282 164 14
sg|11j23|a|P7 111 ...|.. ]| 197 18 ’ 85
3711023 | 48| 91127 175 | .., 228 18 116
38 | 14 | 41 | 96 |142 1171 (208 | ... 218 16 138
39 |14 |20 (561 (106 168 | ... | i | cvee | woen 126
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Stumps on hill side within Ralf a mile of the Tons.

a
5 Rings oounted on a radits of ﬁ:%‘ O‘w Length in
:-; » lsd?( i’l‘::;:.‘;' No. of rings per inch.
s rading, | Fedios
£ 276" 5'5"' 8-28%| 11* 13" | 16" | 18Y
401 . 176 121
41 182 lg-7
186
:lﬂ 199 12:3
44]. 216 264 18
45| 21 . . 119
46 1 218 13¢
47, 193] 224 11'4
232 173
2271 287 128
241f 268 187
T 147
137
180 222 204 108
198 16% 129
vereee | aerees 186
203 16} 121
. 178 18% 113
219 18} 13-
. 204 18 . 127
. 212 13} v 157
25 158% 182
160 17% 93
190] ...... vesene 106
vevnne | weees . 12
121 142 18% 76
s 196 16 12-3
184 17 108
lgg 153 13-7
1 2 ‘9
99A 189 164 12-
241 16 15-
145 18¢ 87
140 162 83
170 ...... 94
157 16} 99
e | eeeenn 121
277 16} 108
143 162 19 85
174 174 98
189 11} 13-8
143 164 19 81
o 201 17} 114
. 403 13 15.6
. 250 17} 1¢
564 R (R . 156
1 201 18 111
87 ae 223 17 131
88 . 282 14 16'6
89 . 186 13} 187
. 201 15} 13-
91 164 113 139
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" Stumps on hill side within half a mile of the Tons—(Contd.:)

&
Rings oounted on s radius of ﬁnN °'u°'w Length in
g ond. of el | No. of rings per inch.
b3 longest | 4
3 mu .
ﬁ 3-78" ’ 55" (825" 11¥| 13" | 187 18"
144/ 19 [ 88 | 60 110| ... | ... | ... 158 15} 101
145| 28 | 46 | 75| 122( 163] ... | ... 1756 134 1256
146( 22 | 61 | 79| 126| 173 ... | ... 218 15 14
147| 16 | 81 | 50| 75| 121| 190 ... 210 15% 138
148 24 | 51 | 97| 191 ... | ... | ... 235 134 174
149| 26 | 67 | 66| 123 170 ... | ... 193 15 128
150 27 | 70 | 183| 165 ... | ... | ... 232 194 12
1561 18 [ 37 | 63 128 ... | ... | ... 215 13% 163
152| 21 | 39 | 60| 101| 137 177| ... 242 21 1156
-163] 24 | 42 | 65 86| 112| 167| ... 250 18 138

Gxperimental @onsignments of JIndian Toods in the
Hondon JMarhet.

SpeciMeNs of 21 different kinds of Indian woods from the
Dehra Din Division, chief among which were boxwood, Toon
and Thanella ( Gardenia turgida) have lately been sent home for
experiment from the N. W. Provinces, and the following are
the remarks made on them by the timber merchants, Messrs.
Churchill and Sim :—

¢ Boxwoop.—The specimen has 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 Turkey, in fact superior to much that is obtained from
thence, and has the advantage of paleness of colour, which is
a feature of much value.

“A log of East India Boxwood, of about 12 feet long,
was sent me in a sound state, and had cost £7, but on being
divided into three pieces, 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.

«1 presume you are aware that engraving is effected on
horizontal sections of the tree. For this purpose, sections are
sawn slightly over one inch thick, which are then placed in
racks, and kept in a regulated temperature for some years.

“ A wood block, sucﬁ as you see in the 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 hard woods are denser on oue side than the other, and
in the special exainple of Boxwood, the subject of this letter,
a portion about 8 by 2 inches would only f')e 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 weod he
selects. There is at this time much complaint, both b
manufacturers and engravers, of the scarcity of fine material.
This is in part autributed to wood growing in certain Russian
forests being withheld from sale.

1 think it probable that the rendering of the logs may be
in some degree lessened by attention to the period of cutting.
Upon the indifference in colonies to the time of felling some
excellent observations have been made by Mr. More, Director
of the Botavic Gardens at Sydney, which may almost be
summed up in his own words: ¢ It would appear that the
best time to cut down trees, in order to secure the most

- enduring timber, is eilther immediately after the fall of the
leaf of those that are deciduoms, or shortly affer the sced has
ripened into maturity in those that are of an evergreen
character.’’

' “No. 18 (Gardenia turgida) appears to be of good eclose-
grained quality, and the a(recimen shows no indication of
splitting. W think it would be found saleable as & substitute
for cheap Boxwood, and should like to see a larger specimen
‘of this wood, in order to have its value tested, and therefore
recommend that a log of about 12 inches square and about
10 feet long be dent for this purpose. '

“The mest promising specimen is No. 11 (Cedrela Toona),
of which we have a good opinion, and consider that it would
prove galeable as a substitute for Mahogany ; and if sent
in well-squared (hewn and not sawn) logs, 15 inches and
upwards square and 12 feet and upwards in length, it would
probably command from 2s. 64. to 3s. per foot cube; but a
trial shipment of 10 to 12 logs as large, long, sound and
straight as possible would be advisable before sending larger
quantities.’”’

The other woods sent were reported not to be of a character
fit for the Cabinet trade, chiefly on account of their hardness
and lack of any special merit. We are rather surprised, however,
that Sain, Sandan, Mohwa, Sissu, Khair and B8fris wetre not
noticed, as we should have thought some of them might Imve
been rather better reported on. -
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®n some Woods and Tilood products in common nse in

Jugan.
From the Timber Trades Journal.
(Continued from Vol. V., p. 467).

Building Woods.—Besinous woods and bamboos are the
woods most commonly used in Japanese stractures. Pines
(P. Massoniana, densiflora, parvifiora, Koraiensis), firs (Abes
firma, tsuga, aloofz:iana,c Feitchis, po.l;‘ta, Iooemt’zi, retinosporas
(R. obtusa, pisifera), Cryptomeria Japonica, Lariz lepis
PAuja dolabrata, &c., abound on light soils. On hea\fga):o s?;ls
oaks, chestnuts, and other foliage trees are plentiful. Dr.
Savatier has enumerated eighteen decidnous and evergreen
species of oak found in Japan, besides four which he regards
as mere varioties and five others as yet indeterminate. But the
difficulties of transis, and the need of light structures in a
country where earthquakes are so common as in Japan, have
caused heavier woods to be restricted to specific objects, and
preference to be given to resinous woods, even for such in-
eligible purposes as bridge building and railway sleepers. And
of all resinous woods, hinoki, the wood of Retinospora obtusa
enjoys the highest repute. The tree, which grows with amazing
rupidity and vigour, is held sacred in the Shinto religion. In
most of the tewnples, and in the palace of the Mikado, hinoki
has been used almost exclusively both for the structure and the
furniture, It is generally employed unvarnished. It gives a
beautifally white even grain under the plane, and is said to
withstand damp perfectly. It is soft enough to take the im-
pression of the finger mail. Sawara, the wood of Retinospora
pisifera, is used for like purposes, but is less esteemed.

The costliest roofs are formed of frames of hinoki, overlaid with
thin strips of the same wood, each strip being eight inches long,
2 inches brond and two-tenth’s inches thick, and very carefully
planed, laid side by side with their long sides at right angles to
the eaves. They are treenailed to. the laths beneath, each course
overlapping the one next below it some six inches or more. A
very high pitch is needed, and much material and Iabour are
requisite, but the arrangement lends itself to the production of
the most fanciful and complex curves. With a safficient pitch
these roofs are perfect(liy water-tight, and some are said to be
over a hundred years old. The residences of the high officials
snd many Buddhist temples are laid with flat tiles set in cement
on & surface formed of yane-ita or small laths, one-tenth inch in
thickness, laid close together. The best of these yane-ita are
made of retinospora ; the worst of split green bamboo. Poorer
dwellings are roofed with split bamboos laid ridge and farrow,
like tiles, or with wooden shingles fastened to the rafters with
bamboo treenaifs, or with bark, thatch, or paper. Gutters are
formed with split bamboos. :
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Woods for Paper-making.—The coarsest papers are manu-
factured from the bark of Edgeworthia papyrifera, called Mil-
soumata (or three-pronged fork), owing to the shoots appearing
symmetrically in triplets It forms a shrub growing about
five feet high, and is cut down level with the ground year after
vear until it gives a sufficiently bushy head for stripping.
Good paper is also made from Kozou, s.e., the bark of the
paper-mulberry (Broussonetia papyrifera), 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 and toughness of this paper allow it to be used for a
variety of purposes unknown in Europe, such as substitates
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 wove-mould a second time through
the pulp so as to cross the grain, a stouter paper is obtained,
‘used for covering umbrellas, trunks, &c. The magnificent
leather paper, with or without embossed patterns, the manu-
facture of which is still a profound secret, is made from Kozou.
A sort of tissue paper of great strength and marvellous fineness
and softness of texture, weighing only half a pound‘avoirdupois
er 100 sheets of 19 inches by 14 inches, is made from the
rk of a shrub called gampi, which appears to be Lychnis
grandifiora, and has afine-grained mucilaginous bark. Another
aper of extraordinary strength, which figured in the last Paris
lE)}xhibition, is manufactured from some unknown.material. For
common papers, rice-straw, youung shoots 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, Leing better
adapted than others to printing in European type. In the
mountains, shavings of retinospora are used as a substitute for
aper.
P }}Lacquera and Varnishes.—These are all made with a resinous
base extracted from ourouchi (Rhus 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
yet remain secret. The resisting powers of these lacquers
appear to increase 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 Idsou, 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 Stuffs—Yellow dyes are obtained from the
barks of hadjinoki, dzoumi (a variety of Pyrus), koutinachi
(Gardenia florida), kiwada (Evodia glauca), and inoukwada.
According to a native writer the bark of Evodia glauca is the
true kiwada, as giving the finest colour, though tle name, sig-
pifying literally ¢ vellow skin,” is applied to others. Yellow
dyes are also extracted from the flowers of Sophora japonica
and Sapindus moukourodji. Red dyes are obtained from saf-
flower, several native species of madder, and red dye-woods
imported from China. A fine claret is produced by digesting
alder bark in an infusion of the fruit of the m’me or plum
apricot. Blue is extracted from Polygonum tinctorium ; browns
and greys are produced with myrtle and mulberry barks, the
fruit of RAus semialata, the bark of Retinospora obtusa, &c.
Blacks are produced with the help of sulphate of iron, with
the barks of various oaks, the bark and fruit of two species of
alder, the fruit of Diospyros Kaki, of the Japanese chestnut,
various galls, notably those found on Quercus serrats and the
pouaded nuts of Juglans mandshurica. Some of these substances
are used in tanning, more especially the barks of Quercus dentata
and Myrica rubra, which are in great demand among Japanese
fishermen for tauning their nets. The fruit of the chiboukaki
(a variety of kaki) pounded in water containing lamp-black,
gives a black which at a distance resembles oilpaint, and is
used in colouring fences and house fronts. It requires renewing
every two or three years.

#Water Conduits are generally made of bamboo, split or other-
wise. Where a larger service is requisite, conduits of square
section and formed of some resinous wood are used. Those
sapplying the city of Tokio are said to have been laid over a
century. They are not watertight, and allow of a considerable
waste of water.

Porter’s Poles.—For heavy loads the stiffest poles, as kachi
(evergreen oak), kaya / Torreya nucifera); for medinm loads,
segui (Cryptomeria Japonica), moukou, a species of elm and
hinoki or retinospora; for light burthens, yenzou Sophora
Japonica) aud bamboo are used. The ususl load is 48 lbs. at
a run, and 100 lbs, at a walk ; distance four leagues, including
retarn empty. At piecework, loads up to 1} cwt. are thus
carried.

Sundries.—Oils for cooking are extracted from the fruit of
Torreya nucifera, Juglans mandshurica, and two kinds of camel-
lia; oils for illumination from Eleococca verrucosa, the camphor
tree and the seeds of the tea shrub ; oils for the toilette from ivy
berries, and the fruit of Tarus cuspidata. Birdlime is manu«
factured on an immense scale, and of great strength, from the
bark of Ilew integra. The yield is 2 Ibs. of birdlime to 20 lbs.
of bark. Amongst other purposes it is employed in eatching
waterfowl, for which purpose it is spread on bamboeo rafts, It

4



26 NOTE ON THE ARTIFICIAL CULTIVATION

is also used in medicine, externally and internally. The trunks
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, it is said,
thus returned in the shape of mushrooms, which, in view of the
difficulties of transport, is found to be a more profitable ar-
rangement than attempting to tarn the timber to account in other
ways. The export of dried mushrooms from Japan to Chinese
ports during the year 1876 was valued at £50,000 sterling.

Hote on the Jrtificial Cultivation of Cedrus Deodara,
By A. SuyrHIES.

. Tae following brief notes apply to the experience hither-
" to gained in raising young plants of Deodar from seed
1 the forests of Jaunsar-Bawar, North-West Himalaya.

The object of the operations carried out in Jaunsar is to
increase the quantity of Deodar in forests chiefly consisting
of Fir and Oak, but principally to re-stock bare grassy slopes.
Two diffevent systems are employed; lst, sowing the seed
directly on bare slopes ; 2nd, raising young plants in a nursery
and transplanting them.

I.—Direcr 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,
and follow contour lines as nearly as possible. It is not im-
portant that they should be at very regular distances apart in
the lines, and advantage is taken of any shelter, such as small
shrubs and rocks, near or under which the holes are dug ; but
each line should be almost horizontal. The lines are 15, 20,
25, or 30 feet apart, according to circumstances, being closer
together where the slopes to be restocked are very bare, ex-
posed, and far from trees, and further apart where there are
already a few young plants, natural seedlings on the ground,
or where seed shed naturally from neighbouring trees may
lead us to expect seedlings in the course og 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 seed 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 has melted and the days begin to get warmer.

Our present exKerience proves that seed sown before the
winter will do much better than seed sown in the early spring ;
germination is more plentiful, and the young plants are much
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stronger and more capable of enduring the heat of the sum-
mer and, similarly, slopes with southerly aspect.

There is little to be 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 hot
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 plants, it may
be cut away round each patch; but neither the one operation
nor the other is insisted upon, as it is not decided yet whether
either is really necessary. Many seedlings dry up in the heat,
and some patches will turn out blank; but this would pro-
bably bhappen in spite of all precautions. The aspect, the
season, the soil, the seed—all are factors in the problem, whether
the young plants live or not, and no fixed rule can at present
be laid down.

Many of the young seedlings in April and May are cut
down by ome or more sli\ecies of grub, and some patches have
been entirely destroyed. The fact was noticed last year (for
the first time I believe), and this year we have captured some
of these grubs, and endeavours will be made to rear them, and
see what the insect turns ont to be.

The seeds of the Deodar should be full of transparent liquid
resin, should show the first bundle of leaves in the centre,
yellowish green, and should run about 3,500 to a pound Avoir-
dupois. ‘

I.—NurserY PraNTS.—Seed and nursery beds are pre-
pared in a garden situated almost in the middle of the sceue
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 plant
in the following rains are bedded out into nursery beds. These
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 tap-root, induce the growth of bushy
roots, and thus render the work of transplanting easier, less
costly, and surer in results. The young plants are put out
into these beds in lines 12 inches apart, at intervals of 8 inches
apart in the lines.

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 whele
years or more in the beds, and are finally put out into the
forest in July, as soon as the rains have well set in. Regardin
the age at which they should be put out, we have not muc
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experience {o guide us. Plants five years old (from seed) were
put out in July 1879, and up to date are for the most part
doing well, but they had long tap roots, which were cut off in
every instance at about 18 inches to 2 feet from the crown of
the root ; the crucial time for these is only just beginning, and
if they survive one hot weather, the presumption is, that they
are safe. In my opinion, however, it would be better to put
them out in the forest younger, at two or three years old, or four
at the outside. The distances at which they should be planted
out depends entirely on the object in view. 10’ X 10’ has been
generally adopted in open places.

. The old plants mentioned above were dug out with as much
soil as woulcf) adhere to the roots, were wrapped round with
grass, and carried in baskets to the scene of operations, I am
not prepared to say that these precautions are necessary, and
when we raise plants with short bushy roots, and put them ous
young, it may possibly be found that no soil or grass is neces-
sary, and that they will be entirely freed from soil in the
* nursery, and then taken away, and put out with as little delay
as possible. When dealing with large areas, a cheap wnd
effective process must be adopted, and it is to be hoped that
the system of direct sowing will be successful, and that putting
out nursery plants will only be its complement. It is not
feasible at present to give the relative cost of these two sys-
tems, but it may safely be said that the first one—that of
direct sowing—does not cost more than Rs. 5, (about 10 shil.
lings) per acre; any failures involving re-sowing would, of
course, increase this figure. The second is much more expen-
sive, involving, as it does, protection of the nursery plants for
at least two years and a half.

Semorandum on the SHorests of the Juram Jasigned
Bistrict,

By C. BagsHAWE, Deputy Conservator of Forests.

e 1. For purposes of description the
Division of forest area.  porests of tll)ne pﬁuram Districtpmay be
divided as follows :—

(a).~—The Hazar-Darakht forests, extending from Ali Kheyl
to the Sirkai Kotal, and lying on both right and
left banks of the Hazir-Darakht river. :

(b).—The Haridb forests, to the north of the river of that
a:me, and between Mounts Matunga and Sika

am.

(¢)—The Peiwar and Mangiir forests, lying on the east
and north-west slopes of the range running from
Sika Ram, on which Peiwar and Mangidr are well
known points,
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(4).—The Kuram forests lying on the southern slopes of
the main range between Sika Rim and Karama

aks.

2. The I.l)lea.zér-Darakht forests a;e nearlly pure deodar. A

few juniper (J. excelsa) and spruce

Hasér-Darakht Forosta (A. Smithiana) are found in the va‘l)leys,
and some silver fir (A. Webbiana) high up on the ridges and
in gorges with a northerly aspect, but deodar forms 90 per cent.
of the entire crop.

The forest near the Sirkai Kotal and for several miles down

stream have been heavily worked for the supply of the Amir
of Afghanistan’s works at Kabul, whither the wood was
apparently conveyed on camels by forced labour.
- No export amppears to have taken place from the Hazir-
Darakht forests to the plains of India, and the shallow rocky
nature of the river seems to forbid floating even during the
flood season of March and April. These forests have suffered
little from the actions of the villagers. Above and below
Rokia cultivation has driven the forest back from the level
ground, the trees have been lopped for fuel, and light fellings
of poles been made for household purposes. In the Hazar-
. Darakht forests, as in the Kuram District forests generally, the
absence of all under-growth either of shrubs or grass is very
marked ; fires are consequently of rare occurrence, and are
the cause of little damage to the trees: the poorness of the
grazing, however, leads to the destruotion of much young
growth of deodar by sheep and goats.

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

3. The Haridb forests consist of deodar, Gerard’s piue
(P. Gerardiana) and blue pine (P. excel-
sa) with a few spruce and silver fir, juni-
per forming a kind of scrubby bush. Deodar appears to form
70 per cent. of the 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 exception
to the rule being some large grassy plateaux in the centre of
the forest to the west of Belut.

Should the Kuram 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
& mean land carriage of about ten miles must always prove a

eat drawback in their value.

The villagers’ demand for timber is not large, as they use
flat mud roofs, and only want posts, rafters, doors, &c.

In the vicinity of openings in the forest, where grass is
found in small quantities, the trees suffer a little from fire, but,

Harigb Forests,
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as in other parts, grazing is the greatest enemy the trees have;
and in the Haridb the exclusion of grazing is the first preli-
minary to working the forests.

The villagers have a lazy way of collecting fuel, viz., by
lopping branches, and the outer fringe of forest looks very
ragged in consequence. It is remarkable what a short dis-
tance the villagers go for fuel, and the small quantity that
satisfies them ; this may, however, be accounted for by the
fact of the upper portion of the Haridb being abandoned
during the winter, owing to the intense cold and a short food-
supply, which, I understand, make the inhabitants migrate
annually to more genial climes. I have been unable to find
out much about the seed of Grerard’s pine, at what period it
seeds, or what the people do with the crop. It 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. In seed years it must be produced in large quantities,
and might be made 2 source of forest revenue by direct col-
lection or the imposition of a tax.

4. The Peiwar and Mangiir forests form, in my opinion,

Peiwar and Mangiér the most important of the three deodar
Forests. forests of the Kuram; the block is large,
compact, and separated from our own villages. The demands
for grazing, fuel and timber, are chiefly made by non-inhabi-
tants, who, the Political Officer tells me, have probably no
rights therein. As soon, therefore, as these adjacent tribes
are disarmed, and taught to respect English rule, the intro-
duction of forest management by the Forest Department
may, should 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 Mangiir
peak ; beyond this peak is Mangal territory, and the forests
are unexplored.

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

On the eastern slope of the range, after passing through
some precipitous ground sparely covered with deodar, holm
oak, blue pine, and juniper, you get on to easier slopes fairly
covered witE holm oak. High up on the hill side, and in
unfrequented gorges, we find this tree growing 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 it has been steadily pol-
larded, and forms a scrub about 12 to 15 feet high. I have not
succeeded in ascertaining the rate of growth of the holm oak ;
the annual rings are very indistinct, and I had no instrument
for cutting microscopical sections.
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‘It will probably be feund that the only methods of working
this particalar holm oak forest are, either by regular cuttings
in coppice, or by pollarding; probably the latter, as it would
‘be most difficult to close any large part of it for any consider-
able period, so as to permit the coppice shoots 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, and as it is very probable the forests to the
north of Shalozan 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 miles, giving an average gradient of about 1 in 40 ;
the ground is broken up by small gorges and ridges branching
out from two main spurs running to Bain Kheyl and Ali
Kheyl, the violent action of torrents of melted snow being
very marked. Between Ali Kheyl and Mangiir are some
extensive grassy plateaux generally bare of trees, and there is
a similar plateau close to the Spingawai Pass; the area of
the latter, known as the * Sonamurg,” cannot be less than
400 acres.

- Along the Peiwar range, and for at least 24 miles to the east,
the forest crop consists of deodar, spruce and silver fir, holm
eak, blue pine, and juniper ; deodar, I think, forms.80 per cent.
of the entire crop; in many places it is 95 per.cent., but the
general average is reduced by some g(Kfes being filled with
silver fir. Further west and down to Ali 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 ground, and the
almost entire absence of undergrowth, is a very marked feature,
comparable to nothing I have seen in Himalayan forests.
Cotoneaster willow, a viburnum, two roses, with some balsams
and daphnés, 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; the
results of my observations I append to this memorandum for
reference.

The areas I examined are, I think, fair examples, as far as
deodar goes, of about half the forest area between Peiwar
Kotal, Mangiar 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 the area at 16,000 acres, this would, deduct-
ing 8,000 acres for other classes of forest blanks and precipices,
give 8,000 acres 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 six-foot tree is -237 years, say
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240; and it takes a 4 feet 6 inches girth tree about 60 years
to become of first class size. We might apparently, therefore,
expect these forests to afford an annual yield of 2,200 trees,
or, say, 23,200 cubio feet of wrought timber equal to 35,200
broad gauge sleepers.

. These figures are of course but guesses. I believe, howaver,
they convey a fairly accurate idea of the deodar resources of
the Peiwar-Mangidr deodar forest.

. 8. The Kuram forests form a belt along the southern face
of the Safed Koh, between Sika Rim
and Karama peaks, varying in width
from one to five miles, and in elevation from 7 to 11,000 feet.

The forest crop consists of holm oak at from 7,000 to 7,500
feet. Above this, we find it mixed with spruce and silver fir
and blue pine. At about 8,000 feet the holm oak decreases,
and 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
fir and rhododendron. Deodar is only found in the Spingawai
gorge to the extreme west, where a few moss-grown trees are
gcattered about in precipitous ground.

This forest is mnaturally divided by ridges into six large
blocks, all of which can easily be worked for fuel by mule
roads up thg gorges, similar to one already made up the Shen
Toi to t{)xe north-east of the Shalozan cantonment.

The lower parts of these forests are a good deal worked by
the villagers for fuel, and as usual they lop branches instead
of cutting up large wood. A little temporary cultivation had
at times sprung up, but Shinwari raids have apparently tended
to stop it.

. There is a good deal more balsam and daphne to be seen in
these gorges than on the Peiwar range, but the absence of
undergrowth is still very marked.

. The villagers appear to graze these gorges lightly, and I
understand they also allow migratory tribes to graze here in
the hot season, when the valleys are unhealthy. On the lower
slopes of the hills there is a little grass, which is bumt annu-
ta_lly; the fire, however, does not appear to spread into the
oreet.

6. In the course of describing the different forests I have

Forest requirements of alluded to the villagers’ forest require-
the villagers. ments. They may be noted as—

(a).—Bullies and small timber for building, each village

using the coniferous wood nearest to band, and
not being prejudiced in favour of deodar.

(8).—Fuel, which they take in the form of branckes.

(c).—Leaves for fodder and ground for grazing.

As a rule, they have done wonderfully little damage to the
forest in supplying their wants, and the fact has been noticed
by many besides myself. '

~ Kuram Forests.
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To provide for the wants of the actual inbabitants would
in any other part of India be an easy task, and leave large -
areas of forests unburdened by rights. Here a settlement is
complicated by the lawless nature of the people, and by the
fact that an unknown number of outsiders have grazed, and
cut in these forests without let or hindrance.

In the opinion of the Political Officer at Kuram it 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 theirs.
It therefore is needless, I think, for me to dwell on the
definition of forest rights and subsequent assignment of forest
reserves.

‘We now come to the local requirements of Government from

Local requirements of these forests. So little has been decided
- Government. as to the method to be adopted for holdin
the Kuram that these wants are very indefinite. I am leﬁ
to believe, however, that for some years they will not
exceed —

(a).—12,000 cubic feet of wrought deodar timber per
annum.
(5).—120,000 maunds. of fuel per annum.
These supplies are required partly at the Peiwar Kotal or its
equivalent, at Ali Kheyl, at Shalozan or its equivalent, and
at Kuram. Fortunately in one way, unfortunately in another,
the demand can be easily met.

The extensive fellings made for military purposes near
the Peiwar Kotal along the ridge towards Mangiar, and dr
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 1%
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 doubled.

With regard to the fuel demand, the six gorges in the
forests to the north of Shalozan (which I have called the
Kuram forest) 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 standing or fallen dry wood
in the forest. At a very low estimate, I am sure dry fuel
will yield nine lakhs 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 regard to local demands
is how the Government timber and fuel demand is to be’

5
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met eight years hence. This question cannot be answered
until it has been decided how the forest rights of villagers
are to be met, and what areas can be preserved from
grazing. :

As far as the deodar timber goes, its equivalent, some 250
trees per annum, might be judiciously felled for a century
without much damage; but I do not think this idea applies
to the fnel demand, and most of the “Kuram Forest”’
must be closed before fellings equal to the demand can be
made.

7. It now remains for me to conmsider the question of
, . exporting deodar from the Kuram to
otixport of timber 0 other districts. I have previonsly noted

that the Hazar-Darakht river is not
fit for floating timber, nor is the Haridb (or Kariah as it
is also called). Of the Kuram river I cannot speak from
personal knowledge save from Thul to Kuram. This part of
the river is good for floating scantlings in the flood season ;
and below Thul (in Waziri territory) the river must be good
to where it reaches Banuu and thence onwards to the Indus.
The unknown water is from Kuram to Ali Kheyl, An obstruc-
tion is reported between Chapri and Karkai, but as the
natives have certainly floated axed scantlings from Ali Kheyl to
Bannu, there is little doubt that the river can be for
floating, and the question of down-country communication
asﬂfh; as water is concerned, may be taken as favourably
settled.

The next point for consideration is the unsettled state of
the country; this will apparently for some time preclude
any extensive working in the forest, or on the river, as large
working parties with escorts are not to be thought of. No
forest work can possibly pay aslong as workmen go in peril
of their lives, for labar would under these circumstances be
expensive and difficult to import,

The last and most important question is what closed forests
we are to have, for until a given area has been closed at least
one year, until fairly correct valuation surveys have been
made of this closed area, and a plan of operation drawn up
and approved, it will be destroying the farest to fell heavily,
it will impoverish it to fell lightly, and the latter plan wiﬁ,
for obvious reasons, be financially a failure. _

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

8. The last point requiring attention in this memorandum

¥ . is the present work of the Forest Depart-
x.x‘v‘"',‘;':k in e ent in this valley. Immediate heavy
. . _ felling by departmental agency being
inexpedient, the following is the only work left:—

(a).—The prevention of further destruction of the forest,

, - . save for strictly military reasons;

(6).—As soon as the Political Officers have decided to
close any large forest area, and permit such
area to be freely traversed, the examination in
detail of the area with the view of ascertaining
its value and the possibility of working it at a
profit ;

(c)~If, as may probakly be the case, it be only possible

: for some time to carry out (a), the Forest
Officer might supervise-the small timber works
for the supply of barrack timber.

The work sketched out requires no large or costly forest
establishment : a junior Forest Officer, with one Ranger, one
Forester and six Guards could easily carry it oun. T would
- strongly advise his being placed under the orders of the Chief
Engineer Officer, with directions to refer through bim purely
professional questions for the orders of the Inspector-General
of Forests. '

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

Saw-mills at Peiwar fitably erecting sawrmil[l)s in the Peiwar

’ Kotal forests. There is one stream with
sufficient water for a small mill, bat it would not pay owing
to the cost of shifting logs to it. The only saw-mill that
would pay is, I think, one or more circular saw benches worked
by a portable engine; these would caut up planks, shingles,
&c., for barracks, and could be moved to the logs.

10. In closing this report, I would again invite attention

Scarcity of grass in the to the marked absence of grass and un-
Kuram Forests. dergrowth both within and outside the
forest. From a 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 military point of view it is very
serious as complicating the supply of forage.

(Signed)  C. BaGsHAWE,

Depy. Conservator of Forests on special duty.

Nore.—I would beg to record the great obligations I am under to Surgeons-
Mujor Aitchison and Fleminﬁ for information afforded me regarding forests
I was unable to visit personally, and through which they had boténised.

@) ¢ B.
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Description of sample areas under forest ezamined at and
near Peiwar Kotal.

L
Area two acres ; forms part of the cemetery ravine below,
Area and locality. and to the east of the “ Block-house”

picquet. Elevation about 8,600 feet.
Configuration, gradient The ground is undulating; average
and aspect. gradient 15°.

There is no cut water-course at 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 south-east.

- Rock lime-stone, soil clay-loam, with a

Bock and sail deep layer of vegetable mould. ’
In the sample area the crop is pure deodar, in other parts of
Block. the ravine a few holm oak are found, forming
about 1-50th of the entire crop. There 1s
. very little undergrowth, a poisonous grass growing in tufts, and a
fow balsam and viburnum being all we find. In the vicinity
reproduction of deodar is good in patches that have for some
time been éxposed to the light ; the seedlings vary in age from
two to about thirty years, and have mostly suffered from
grazing during the present year. TFire has apparently never
passed through the forest, but many trees have had patches

of bark removed by the villagers.
Enumerstion of deodar ~ The enumeration and girth measure-

trecs. ments made gave the following results : —
T IS Y
g &€ E] & ] é
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measured about
three feet from

| ground.
(8tumps all new ones.

J’ Stumps and trees

There are foew 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 measurements :—

1. Girth 10 feet 9 inches; height 115 feet.

2' ”n 10 ” s ” ” 113 ”
3. . 9 ,, b » » 106 , pAverage, 113 feet.
4‘ ” 10 ” 6 ” ” 127 ”
6' ” 12 ” 2 » ” 103 9
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Trying to ascertain the rate of growth of deodar in these
Rato of growth. forests was very difficult, owing to the

grow 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 sloping line smoothed with a plane
before 1 could, with any accuracy, count the annual rings:
even then I was often in doubt, and the following must only be
taken as approximately correct :—

gg‘.ﬁ 4 | Ruxas covzap o mpms. | S 3 E

RN .

soed (3 (448 ]d]4(8| 8 | & | moam
FIAEE 0T 35|57 (%8| | 52

ae88 |8 b . O I 3 -
At HE H NG
1| 61| 8|8 61| ses .| .. |2e8l2rer | (A48
2 46| 7| 905/ 64| 381 ... | .| 180 2671 a3z
8| 63|10 o0/ 87|4s|ise | 1851850 || o o |1E B
4 44 1676 121/ 89 | 18 | ... | ... | 172| 2648 £ od
5 45| 7 |141| 85| 179 ... | . | 1098|2767 | | s
6| azl635| o7)87| 9 | .| 1933088 ) [,g%ég;

The girths were taken over the bark, the average thickness
of deodar bark in the Peiwar forest being about ‘66 of an inch,
The girths are approximate ouly, as in some cases the stumps
were chipped or broken. Twenty years have been allowed for
the growth 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 in a good many saplings, when
I found unsuppressed and undamaged specimens took from 20
to 25 years to attain a height of 3 to 4 feet.

The previous observations may be sum-
marised as follows :—

The deodar crop on a south-east slope was found to be—
(a).—60 trees of all classes per acre.
(b).—Average height of 1st class trees 113 feet.

(¢).—Assuming the average growth per inch to be 25-46
annual 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 it really is. Slow growth in this ravine may be
actounted for by the smow lying late and dryness at other
seasons owing to the aspect.

Summary.
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The fellings in this and other places near the Kotal were
Goueral. made last winter for military reasons, and
no farther remark on the subject is neces-

sary here or in other parts of this memo.

II.

Area two acres, which are near the Kotal, and to the south
Ares and localit of the Kotal and Ali Kheyl road. KEleva-
4 tion about 8,500 feet.

. . .- Unbroken slopes with no rock appear-
aiguation, grdient ing on surface. Gradient 20°% Aspect
east to north-east.

Limestone is found in the vicinity.
Soil deep clay, with much vegetable mould.

In the sample area pure deodar, saving the presence of two
or three holm oak and a juniper ; in the
Stock. vicinity there are about thres spruce fir
to be seen in as many acres of forest. There may be said to
be no undergrowth, a few unhealthy viburnum and balsam
being all we find ; grass is entirely absent. There is no rc‘apro-
duction to be seen ; this is probably due in part to the unfavo-
rable as 3, in part of the main road of the country being so
close at m , which animals would graze along, and thus pre-
vent the germination of seed. The forest bas not suffered from
fire, but some trees have been barked by villagers.
The valuation survey gave the following results :—

Rock and soil.

Enumeration of Deodar.
Gszaw Daomaz. Dwenaz Brvnrs. Tozar Ozor,
3 : o 3; .:’i < :'3; .:’i o
.- & gs : -g Eg & g §.§ & REMARKS.
28 s | 2 |38 sz (523 |t
Biles | Bl || f (||
o - «< L} - - - o
5| st | ao| | 2| 18| 4} 63| 62 A fow stumpe
are old.
The following heights were taken :—
1. Girth 12 feet 8 inches; height gg feet
- " . w82 . 180 feet average.

” ” 86 ”
” n 70 ”

»
”

Fewe
WJIOD
O
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The growth of deodar in this aspect may be judged by the
following :—

}zg 4 Ruxas covsTan ox mapis. { & | & §,g
n |3 5| 54 52
L3 sz 12 12 |= |3 Eg 8%
: a 3 L 2 (8 |8 |9 g ] 8 » RaMazxs,
g g s é ‘ - s o . -
A R PR
| &9 | %8 o'g H|od 'a‘E <?|8 s 5"
1 68 | 925178 |39 | %5 | 6% ... | 198 21-40L1 lgee remarks and
a3l 87 14 | 68 | 88 | 68 | 44 | 25% 283 1664 notes in memo.
3| 57 9886676 .. .. 220 2444 on area I,
4] 48 | 750 | 64 | 650 | 389 ... | ... | 153| 20-26
5| 66 10 | 76 [ 83 | 63 [ 179 ... | 187| 1870 ® No. rings in 25
6| 66 |1050 { 88 | 49 | 56 | 3)%] ... | 218| 2078 —2inches,1-50
7| 656 [1026 | 67 | 37 | 66 | 11¢| ... | 171| 1668 inches, &o.—
8| 67 |1076 |111 | 22 | 28 | 269] ... | 182 16-93 vide radiug,
9 65 10 | 96 | 21 { 83 | 10%| ... | 168 15-80
10| 62 | 976 | 73 | 66 | 65 { 299 .., | 233| 2389 | 8
11 49 | 775 65 | 63 | 59% .. | ,,, | 177| 2263 [
12! 50 | 776 | 68 [ 62 { 96% ... [ ... | 205| 26-45
13| 46 | 725 75| 63 | 68% ... | ... | 196] 2703
14 75 |12- |44 | 20]66 |64 ... |194] 2616
16 63 | 950 | 79 | 28 120 | 9°| .., | 286| 24:84
16' 48 | 750 )94 | 87{ 20% .. | .. | 151] 2018
17) 64 | 860 [111 27 {28¢ . | ... | 161 18-94
18! 42 | 6650 | 84 |44 11% .. | ... | 139 2138
19, 84 1325 | 60 | 25 | 68 | 60 | 17%| 205| 15:47 ’
zo‘ 49 | 750 | 94 |88 | 86% ... | ... | 218{ 28:38))

Although the variations in the observed growth are consi-
derable, the number of annual rings in the first four inches of
radius varying between 44 and 111, T think the figures are fairly
reliable, and believe it will be found that a first class tree 6 feet
in girth takes about 231 years (probably more than less) to grow.

It will be noted that in this sample area there were 84 deodars
2 feet girth and upwards per acre; the average height however
was only 80 feet.

II1.
Area two acres, situated on the’ right slope of the “ Gordon
. Highlanders” gorge to the left of the
Area and locality. Kotal and Ali Kheyl road. :

Unbroken slopes ; average gradient 25°,
withoccasional bits of level ground. Eleva-
tion about 8,700 feet. Aspect north-west.

Metamorphic rock with traces of iron,
Soil deep, sandy, with much vegetable

Configuration, gradient
and aspect.

Rock and soil.

mould on surface.
In the sample area pure deodar ; in the vicinity a few spruce
and silver fir with some young blue pine
Stock. . are found,
Near the sample area is a clearing of about three chaing
square ; this is nearly covered with saplings of about 4 feet
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high ; the growth consists of silver fir.(9-10th), deodar (1-20th),
spruce witﬁr 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 seed-bearing deodar in the middle,
and at the bottom of the ravine, about 50 yards away, are
three solitary silver firs. It is quite possible 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 encroach on deodar
growing on northerly aspects.
There was little or no undergrowth in this area.

Enumeration of Deodar.

Grazx Dzopas. Daopaz 8ruxres. TozaL Caor.
NIRRT
o |35 (3| Sq |85 & |vs |55 |E| o
I ARAE R R A AR
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c§o 23 ,§ o 33 ,§ 35 &2 .§
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new stumps—Few

5 Partly old, partly
n| (2| sof || a| » so( poles below 2 foet
girth,

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

%. Girth g feet 9 inches ; height 7(6) feet))
8. » 7 w0 » w71 » btAverageheight77 feet.

4. »” 6 ” 6 ” ”» 79 ”»

5’ ”» 7 ” ” ” ”n
The following number of stumps were examined to determine
rate of growth; all the stamps were not in the sample area :—
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In this part of the forest with a north-west aspect, we find
49 trees of all classes per acre, average height 77 feet; age of
a six-feet tree about 264 years,

Iv.

" Area, two acres to right of Ali Kheyl
Arcs and boality. and Kotal road, and beyond the Engi-
neers’ workshops.
The hill side is a good deal cut up by small water-courses,
and has occasional bits of level ground
with some abrupt rocky slopes ; gradient
. 27°; elevation 8,660 feet ; aspect southerly.
Limestone ; soil poor, yellow clay with very little vegetable
Bock and soil. mould. The hill side has 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
s very little, consisting of viburnum, wild
tock. flax and thistles. Reproduction entitely
absent. A few trees about here have been injured by fires lit
at their bases, and by barking.

Enumeration Survey.

Configuration, gradient
and aspect. ’ :

Gxusy Dzopas. Dzopan Sruxres. ToraL Czor.
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3 ¢ |'n 2 n | e 23 17 | 87 |Btumps partly old,
partly new,
The following heights were noted : —
1. @irth 11 feet 6 inches; height 85 feet }
z' ” 9 ” ” ” ” e N
8 4 9 ,10 w 79 5 .. }Average height 79 feet.
4 ” 8 ” 11 ” ”» 70 ” ---J
6. ” 11 » 1 ” ” 78 9 oo
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6 71 [11'26 | 65 | 83 | 65 196|17-42 :
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It will be seen from the precedi’nﬁ that the crop is only 389
trees per acre, and the average height but 79 feet. On the other
hand, the growth is the most rapid yet found in these forests, a.
first-class tree taking only 165 years to grow. The rapidity of
growth may be attributeg to the trees growing on a sheltered
southern slope in the vicinity of water.

v.

About two and a half acres, lyingP about the hospital 'towards
Area and locality, the Spingawai Pass.

The ground is steep and rocky near the main ridge, with huge

4 . . . masses of limestone protruding through
Mc“m'm gradient 4o soil. The side spur, on which the
sample area is, is rounded and even; the

area measured runs into the ravine or dip between it and the
next side spur.’ Gradient 23° to 25°. Elevation about 8,750

- feet. Aspect southerly. :
ook end . Limestone; soil clay ; vegetable mould
plentiful, save on ridge. ’ v
Deodar and holm oak, with a little undergrowth of wild roses
_ and viburnum. All the deodar have been
Stock. felled and most of the oak. A large part
of the hill side was burnt last summer when covered with'leaves
and branches, &c.; in the unburnt portion a good many deodar
seedlings are visible; these are apparently two ({ears’ old; a

few oak seedlings and coppice shoots are also found.

. Dmovan Sruxes. Oax Bruxrs. Gauax Oax, | ToTar 3.':%.’?’“ _
3 3
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This gives 58 deodar per acre, 128 deodar and oak per acre.
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Rate of growth.
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It will be noted that while the aspect of this plot is southerly,
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, &c., but 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 hospital plot,
or slower in growth than an average tree in these forests.

The “ Parish” Free,
TO THE EDITOR ‘ INDIAN FORESTER.”

Dear Sir,—When you and I were at school together you
were already a boss at botany, and [ know you have continued
the study. I have mever been able to get hold of a really
tough nut for you till now, but here’s one. Unfortunately I
have not found the tree—worse luck—but I have heard of it.
In the vulgar tongue of these parts it is called ¢ Parish.” It
is very rare indeed. I have only heard of one person who has
found it. Here goes for the real true history as told to me.

~ About the time the Dekhan came under British rule there
lived, in a deserted village called Nasratpur, an old * Gosavi,”
who i{ept two or three goats. A young Mussulman used to herd
these goats. The Gosavi soon learnt that the goats had found
the Parish, in the search for which he had grown old. By
questioning the herd the wicked old man found the tree, and
immediately set to work, and cut it down and carried it home.
He made a huge cauldron and set to work to boil down the tree
(for catechu I presume), and then tried to throw in the herd
boy, but the biter was bit, and the herd boy threw him in in-
stead. When the fire was out the poor herd boy found his friend,
the Gosavi, a solid block of gold. He broke off one of the
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Gosavi’s fingers 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
Nasratpur, and swore a mighty oath that no one should ever
profit by the rain which fell on his land. He set to work, and
wherever (on bis boundary) the land sloped outwards, he built
a mighty wall 8o as 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 force to rob him of “it.”” But the man
was depraved at heart, and sooner than surrender his treasure,
be cast it into the village well. The English put on-16 pairs of
bullocks and worked the well night and day for 16 mouths,
but could not reduce the water a finger’s breadth for was
not the “ Parish’ in it, and so gave it 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.

GaaTL
P.S.—The above story must be true, because I've camped

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

i
-e

@he Changa Fanga Plantation Working Plan.
TO THE EDITOR * INDIAN FORESTER.”

Dear Sir,—There was a grand flourish of trumpets at one
time over the Changa Manga Reserve and its working plan.
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
failare, its calculations being proved wrong at every turn by
the stern logic of facts. It would be most interesting to me,
and others I know, to see a sketch comparing the hopes and
expectations of the working plan with actual results, Is
there no trained officer in that neighbourhood who will satisfy
the curiosity of '

¢ A FORESTER FROM AFAR?”

P.S.—1 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 communications signed with a nom de plume,
when not. accompanied by a card, or other iutimation of the
author’s identity.—ED.] ' -
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Desputches regarding the Superior Staff of the Sorgst
: Bepartment in Jndia,

From the Secretary of State for India to His Ezcellency the
Right Honourable the Governor General of India in
Council, dated London, 18th March 1880.

My Lorp,—1. I have considered in Council Your Ex-
cellency’s letter No. 29, of the 19th December last, submitting,
for my sanction, orders passed by Your Excellency regarding
the redistribution of the superior staff of the Forest Depart-
" ment in the provinces directly under the administration of
your Government, and the method and extent to which it
should be annually recruited. : ,

2. The present proposals will have the effect of localizing
the Forest Department, to a greater extent thau has hitherto
been the. cdgse. 1 have in a recent despatch expressed an
opinion in favour of decentralization of forest administration,
and so far as this is concerned, your present proceedings have
my approval.

3. In order to carry out this arrangement, however, you
have found it necessary to recommend the retention on the
staff of the Forest Department, for two years, of the four
officers set free from Mysore. In the 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, as elsewhere, in the
reservation and demarcation of forests, and these are works
of such imperial interest that, until they are completed, it
will scarcely be possible to entertain any question for reduc-
tion in this department of the State. In your proposed
distribution of the existing staff you appear to have carefull
considered the requirements of the several provinces concerned,
although you have been unable at present to meet demands
for additional officers made by the Governments of Bengal,
Assam, and Burma. These are claims, however, which will
have to be taken into consideration before long, and will no
doubt be duly entertained wlien any further changes in the
distribution of officers may become practicable. . In two
years’ time the whole question will again come under review,
and I trust that you will then be able to place the provincial
lists of establishments on a permanent footing.
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4. 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 officers who have received 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 that number for appointment at the
expiration of their course of education, as from one cause
or another a certain number of those nominated fail to
vomplete the course and to receive appointments.

In filling up any vacancies that may occur in excess of the
numbers sent out from this country the greatest care must
be taken in the selection of candidates, as it is very undesir--
able that persons with inferior qualifications should be
appointed to equal rank with the highly trained foresters from

ancy. This difficulty may probably best be met, and the
numerical strength of the establishment maintained, by
inoreasing the staff of native Sub-Assistant Conservators from
time to time, a8 unfilled vacancies occur in the higher grades,
and by employing the best qualified amongst them as acting
Assistant Conservators 8o 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 appointing insufficiently qualified persons to the higher
branches of the service obviated. '

6. The appointment of patives as Sub-Assistant Conser-
vators is a measure which has on more than one former
occasion received the approval of Her Majesty’s Government ;
and I am of opinion that, as far as possible, this class should
be filled by the appointment of natives. The arrangements
now reported for training candidates for this branch of the
service seem sufficient, and have my approval. .

CraNBROOK,

From the Government of India, in the Home, Revenue, and Agricultural
" Department, Forests, to Her Majesty's Secretary of State for India.
ForT WiILLIAM, the 19th December 1879.

My Lozp.—1n our duﬁch No. 285 (Financial), dated the 29th July
1878, we solicited Your Lordship’s sanction to the establishment of
a forest scheol, intended chiefly to train candidates for the executive
branch of the forest staff, and we particularly solicited sanction to
the appointment of two additional officers of the class of Depu
Conservator re&uired in order to organize that institution. In despatch
No. 36, dated the 24th October last, Your Lordship’s assent was commu.
picated to the establishment of the forest school, byt the two additional
appointments were not sanctioned.
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3. In our despatch No. 23, dated the 28th Jan 1879, we
represented to Your Lordship the insufficienvy of the s sanctioned
for the Government forests in British Burma, and requested sanction
to an increase of two Assistant Conservators and to the filling of
an appointment of Deputy Conservator, 2nd grade, then held in abeyance.
Your Lordship’s reply No. 14, dated the 17th April 1879, sanctioned
the filling up of the appointment of Deputy Conservator, but declined
to sanction the other two appointments.

8. Again in our letter No. 64 (Financial), of the 28th February
1879. we submitted proposals for an increase to the superior staff of
the Forest Department in the Central Provinces, and reported that
we bhad meanwhile transferred two Assistant Conservators to thowe
Provinces, who, on the reduetion of the forest establishment in Mysore,
had become supernumeraries.

In reply to this application Your Lordship sanctioned in despatch
No. 215 (Financial), dated the 29th May last, the addition of one Depu‘y
Conservator of the the 3rd grade, and, as regards the two supernumerary
Assistant Conservators, expressed your opinion thas they should
remain on the supernumerary list. On this, as well as on previous
occasions, Your Lordship urged the necessity of employing qualified
native agency in order to supplement deficiencies in the superior staff.

4. For several years past the Punjab Government has urged the
insufficiency of the staff sanctioned under Your Lordship’s orders at
the re-organization of the superior forest staff in 1876. From the late
annual reports of forest administration in the Punjab Your Lordshi
will have noticed that the demarcation and settlement of the reserve
foresta in that Province has not made good progress, and this is mainly
ascribed by the Punjab Government to the insufficiency. of the forest
staff allotbed %o that Province. We would specially invite Your Lord-
ship’s attention to the report for 1878.79, and to the orders of His
Honor the Lieutenant-Governor thereon, copy of which, together with
3ur ort}lers, we submit for Your Lordship’s information with this

espatch.

6? It has also been represented to us that the staff sanctioned for
the Oudh forests in 1876 is insufficient, and similar representations have
been made to us from Bengal and Assam.

6. These circumstances have compelled us to make a re-distribution
among the different Provinces of the superior staff sanctioned in 1876,
and to increase the number of Sub-Assistant Conservators. At the
same time we have carried out the 'intention which we expressed in

i)mdord:hr: o{lﬂt:he 18th October 1876,;1 vis., to

- on, No, localize that staff toa greater extent than was
%, datad the 13th Geiober possible at that time.gr The orders embodying
1676, forwarded mith des. these changes will be found in our circular No.

tato, No 33, dated thelots 42 F, dated the 27th October last, copy of
October 1676. which is appended to the present despatch.

. Your Lordship will observe that the total
number of Desuty and Assistant Conservators remains unchanged ; but
the total includes four officers of these classes who became supernu-
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 Provinces. These four supernumerary appoint-
ments we have been compelled to retain as a temporary measure, an
we have fixed the time of their retention at two years, after which period
the present distribution must be re-considered. :

8. In this manner, and by means of a re-arrangement, the details of
which will be seen from our orders quoted, we have been enabled
temporarily to add three D;Eu% and- Assistant Conservators to the
Punjab, and two to the North-Western Provinces and Oudh, while the
addition of one Deputy Conservator to the stafl’ of -the Cemtral Provinces
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is made as a permanent arrangement under Your Lordship’s sanction
To each of the six local }ists established by us we have allotted four
Sub-Assistant Conservators, all or nearly all of which appointments will
in fature be filled by the appointment of natives.

9. The number of Conservators sanctioned in 1869, and which
remained unchanged at the re-organization of 1876, was seven. One
of these (the Conservator of Mysore and Coorg), being no longer required
by the Chief Commissioner, has been omitted from the return. Captain

anSomeren, the incumbent, is supernumerary, but is on leave at present.
Or the other hand, one additional Conservator has been sanctioned for
British Burma, and a second for the School Forests in the North-
Western Provinces, so that the total number of Conservators is now
eight ; and as the appointment of one Deﬁut{ Conservator is held in
abeyance for the Conservator of the School Forests, the number of
Deputy Conservators is 80, as before, including the new appointment
sanctioned by Your Lordship for the Cen Provinoces. From the
1st of April next we have decided to raise the chief Forest Officers
in Assam and Berar to the rank of Conservators, without increasing
their a]y, the appointments of two Deputy Conservators of the 1st grade
being Ee d in abeyance in their places.

10. Your Lordship will observe that an essential part of this arrange-
ment is the allotment to each Province of & sufficient number of Sub-As-
sistant Conservators to fill temporary vacancies among Assistant Conser-
vators in those cases in which a suflicient number of professionally train-
ed officers from home is not available to fill such vacancies.

11. A portion of these Sub-Assistant Conservators will always be pro-
bationers under instruction at the Forest School, and while thus on pro-
bation and under instruction they will receive a lower rate of pay. These
probationers will in fature, as a rule, be natives, and will either be.select-
ed from among promising Forest Rangers, or they must be otherwise
specially qualified. But no probationer will be eligible for promotion to
the rank of Sub-Assistant Conservator, unless he has served a certain time
as a Forest Ranger in the executive branch of the service. In this man-
ner the wish repeatedly expressed by Your Lordship will be carried out,
ﬁ employ native agency on a more .extended scale than has been done

itherto.

The arrangement made to give effect to this of our programme will
be found detailed in Circular No. 40 F, dated the 23rd October 1879, copy
of which is appended to the present despatch.

12.- We t&e this opportunity to transmit to Your Lordship a copy of
the report which our Inspector-General of Forests has submitted to the
Government of the North-Western Provinces and Oudh on the inspec-
tion of the School Forests made by him last year. The general principles
by which the professional training of probationers and apprentices in
these forests shall be conducted having now been laid down, it will be
left to the Government of the North-Western Provinces, in communica-
tion with the other Local Governments, and under the advice, when neces-
sary, of our Inspector-General of Forests, to carry out our views regard-
ing the professional training of native probationers and apprentices at
the Forest School.

13. It now remains to explain how far the existin% system of recruit.
ing the superior branches of the Forest Department by the appointment
of officers who have received their professional tramning in the State
Forests of Europe will be affected by the arrangements now reported. We
entertain no doubt regarding the general excellence of this system, and
the good results derived from it, and in this respect we adhere to the
views reeorded in our despatch No. 6, dated the 23rd February 1877. For
many years to come the superior staff of the Department must chiefly be
recruited by the appointment of officers who have received their profes-
sional training uoder that system, and this, in our opinion, relates equally.

7
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to the Presidencies of Madras and Bombay as to the several Provinces of
the Bengal Presideney. .
14 The total aumber of appointments of Gomservators, Deputy and
t{\O:,sistamt Conservators esnctioned for the three Presidencies stands as
ows t—

Inspector-Gene. gy 0y Con.  Assistamt Con-
ral and (.}.o.n- servators sarvat Total.

Indis e 9 30 &4 93
Madras 1 b 10 16
BOmbﬁ’ s e 3 6 14 |, 23

Torar .. 13 41 78 182

16. During the nine years from 1870-71 to 1878-79 the casualties in
the stafl under the Government of India have aggregated 35, the average
streagth during that time having been 81. Thus the casualties have dur-
ing this period amounted to 4'3 per cent. Butthe first years of a new
department, in which nearly all officers are young men, cannot be expeéct-
ed to give reliable data; and we anﬁcirte that hereafter, when retire-
‘ments on pension will have commenced, the less from deaths and retire-
‘ments may be heavier. In our despatch of February 1877, we stated it as
-our opinion that the permament vacancies would be from b to 6 per cent.
annually, and as yet we have seen no reason to modify this estimate. For
the Madras and Bombay Presidencies no data are available, but assuming
§ per cent. as & probable rate, the number of recruits required annwally
tb?e p;ovide for permanent vacancies in a staff of 132 officers would

66.

16. At the same time we mast bear in mind that the work is steadil
and necessarily expanding, and that we have frequent calls for forest offi-
vers to be employed in new fields of work. Lately we found ourselves
obliged to make an officer available at short notice for the examination
and working of the forests in the Kuram District. The Chief Commis-
sioner of the Andamans is anxious to employ a professionally trained
forest officer to take charge of the forest operations at that settlement.
One or two officers will shortly be required for Arracan in British Burma,
and the Governments of Bengal, the Punjab and the Central Proviaces
are urgent in their applications for additional men. For the Forest
School we have as yet only been able ¢o provide one profeasionally-train-
ed officer, and the urgent demand for a forest officer from the Govern-
ment of the Mauritius has, to our regret, hitherto remained unfulfilled,
because we have not a suitable officer to spare for the duty.

17, The pressing demands of the Provinces of the Bengal Presidency
and the small nrumber of recruits during the last four years have com-
pelled us gince 1876, to appoint a considerable number of men selected in
this country ; and though they were selected with great care, and educa-
tional tests and other special qualifications are rigorously insisted upon,
the men selected im this country, whether natives or Europeans, cannot
be expected to be as useful as the men selected at the India Office, who
receive a regular professional education before they are seat out to this
country.

18. Under these circumstances we are of opimion that, from and after
the year 1881, it will be well to select six candidates amnually on the same
understanding as that contained in paragraph 23 of our despatch No. 6,
dated the 23rd February 1877, vis., that i in any year six thorouﬁhly
co;npetgnb candidates do not come forward a smaller number should be
selected.

19. As we have in this despatch adverted frequently to the growth of
forest business in Indis, and to the need for increased staff in several
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Provinces, it may be well for us to assure Your Lordship that, though the
great aims of the Forest Department are to husband the timber and forest
produce supply for fature generations, and to prevent avoidable denuda-
tion of the country, yet the important object of making the Forest De-
tment pay and yield a constantly increasing surplus revenue has not
en foregone. The growth of the forest revenue during the past ten
years may be seen from the annexed Table, which shows that the surplus
yielded by the Forest Department hae risen from Rs. 14,00,000 a year in
1867-68 to Rs. 38,00,000 a year in 1877.78. :
st;ooll We may briefly summarise $he matters discussed in this despatch
as follows : —
(1) we describe, and submit for Your Lordship’s information, the orders
recently issued for partially localising the staff of the Forest De-

ment ;

@) mescribe, and submit copies of the orders recently issued for
appointing and training probationers, chiefly Natives of India, for
Sui?Assistant Conservatorships ; :

(3) we submit papers showing the amniemenh made for imparting

. instruction 1n forest management at the Forest School ;
(4) we report, and solicit sanction to, our decision to vetain for two
ears as supernumeraries the four forest officers set free from the
ysore forests ; . .

. (6) we submit, for Your Lordship’s consideration and adoption, the
recommendation that for the future six recruits be selceted in
England annually for the work of the Indian Forest Depart-

* tment.

Abstract of the Financial results of the Forest Department in India
between the years 1867.68 and 1877-78.

3967.68. 3 187740,
Paovincss. .
Receipts m1sm1u.lm+mﬁm Surplus,| Dof1e
Rs. | Bs. | Bs. [ Bs,[ Re, | Bs.
Bengal w | 75,687] 1,85,606 ...... 89,918] 4,26,228( 2,61,211
North-West Provinoes ... | 5,11,191| 2,69,388| 2,31,803] ...... { 8,00,156] 5,
Oudh -t | ‘68,403 e |37,181( 4,02,953| 2,065,047 1,87,005)
Punjab o | 2,70,207] 3,73876] 5,439 ...... 6.83.710] 6,17,1
Central Provinces - | 3.49,401( 2,12,009! 1,37,393| ...... | 683,01
British Burmah one | 6,47,590] 8,28,388| 319,208/ ...... 1
Coorg | 70| "18004 “od7s:
Ajmere . . o T
Assam we e | eseses | eeeens
Burveys .. . | e e
:\7_.41,001!u

Tozan ... [20,07,455'13,76,053) 6,30,6 38,93
Madras .. o [ 630018 sa',sa,m 404,183
Bombay and 8ind oo | 8,84,245| 5,47,137 8,37,108 ...... 12,61,629| 8,66,044| 4,04,6808] ...... .
* Total (British India) [99,16,884{22,13,35011,03,534 ... 66,04,015 n.so.m]za,n,m ......
Mysore .. | 4,10,013] 1,10,042| 2,998,970 ...... 4,68,688| 1,908,923/ 2,59,686] .....
Hydersbad ... | 03,448 18,341] 35,105 ... 2,70,281] 1,00,968| 1,698,263 ......

@xawp Toray ... 40,733]14,98, wenee |73,4),834/94,39,613(26,02,322/ ......

Total (M. ders-
b-(d)Ym?..‘F B v | 4,63,458] 1,28,383] 3,85,075] ...... | 7,87,810{ 3,08,891/ 4,28,028{ ......
proese
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JJJ Revisw.

——

@he Jonrnal of Sorestyy and Gstates’ Fanagement.

March 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!

We are not among those who are for ever crying out for
forests “to pay,” irrespective of their state or condition; bat
this result is simply due to absurd laws, and a want of proper
settlement between the rights of ¢ Commoners’ and the rights

- of the State.

The net cost of keeping up the splendid parks and woods
of Windsor was £25,530.

It is also noticed that Professor SARGENT, of Harvard Univer-
city, has been appointed by the United States Government to
prepare a monograph on the forests of this vast territory ; he is
to take three years about it.

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

Mr. McCorQuoDALE has an interesting paper on the sup-
posed number of variefies of the Scotch fir, (Pinus sylvestris),
which some are disposed to rate as high as thirty. The
author contests the reality of the conclusions, and offers
some sensible remarks on the known difference between the
produce of Scotch seed and that of Continental.

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

At the end of all is a paper by Professor SARGENT 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, an aspen and a cercocarpus.

Among the * Chips and Slips” will be found an extract from
the Indian Agriculturist protesting against the demand for
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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,
it misses its purpose. It is quite right of the Government to
insist on estates paying, when it is known that they possess a
growing stock in such a condition, that if it is only skilfully ex-
tracted, prudently disposed of, and really zealous efforts made
to find a market fgr it, good results can be obtained. But it
is little short. of wicked to demand an income without discri-
mination; to lump up rich forests full of timber in the South,
with arid plains crying out for some repose and some planta-
tion expenditure in the North, and to insist on an income
for all alike, refusing the most necessary outlay because a
cash 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 credits part to
¢ Forest’’ and part to “ Miscellaneous Land Revenue.”

April.—The remarks of the Editor on the Study of Injuri-
ous insects are worthy of perusal. When are ¢ we in India” going
to have anything more complete than the small drockure (not
that we undervalue this as it is) published many years ago
by Mr. R. Thompson, and dealing with a few species injurious
to forests such as Xylocopa ?

The ¢ Science for Young Foresters” in this number goes into
botany, elementary structure, germination of seeds and so forth ;
we cannot think this is better done than we could find in the
many elementary books and primers which are now everywhere
to be found.

. A brief paper on the planting in pits and by the process
called notching should be read. Notching and slit planting
have been often 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 Forest Economy in Sweden should be read ; it
is “ 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.

May.—We have to congratulate the Editor that he has suc-
ceeded in introducing a plea for a Forest School in England,
or in Great Britaio—a plea which deserves candid attention,
without making any foolish remarks about Indial If only a
British School for British foresters were advocated persistently
on the many and strong grounds on which it is capable of
being urged, witaout combining the argument with silly and
wholly fallacious comments on the Zofally different training
required for Indian Foresters, how cordially might all parties
join in striving to promote the end in view !
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We are glad' to see a 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 Catalpa bignomioides,
sent from America to Lahore by post, succeeded admirably.

All Mr. McCorQuopaLE’S paper are good, and we com-
mend to perusal his discussion in this number on the question
whether prunings, &c., may be left on the ground to rot, and
whether this injures the trees or not. It is a question of no
small importance in our hill forests. We can only utilize such
length of the bole or stem as we cam cut up into beams or
sleepers or work into logs for launching for river transport.
All tops, branches, chips, &c., &c., must be wasted, as we have
rarely any use for them, (except for local fencing) and are
often compelled to leave them lying; so also in thinning out
“ inferior pines” oppressing the valuable deodar, &ec.

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

As usual, in the notice of * forest exchanges” all periodicals
are mentioned, ezcept the ¢ Indian Forester.” We should like
to know, in the interests of forest literature, why the English
Journal never condescends to acknowledge India in any shape,
except to put forward statements, which every ome, who is
cognizant of the facts, kmows to be ridiculous, about the
training of Foresters at Nancy.

Among the “ Chips and Slips” a notice of Amherstia nobilis
may beread. The writer appears not to know that this beautiful
tree, considered sacred by Buddhists, is cultivated in India and
in Burma.

There is also a notice of the * South Australia Forest Board.”
At lgresent nine-tenths of the income is derived from grazixg.

.8—Since writing the above and sending to press we -
received the June number.

Among the Editor’s Notes, we are glad to remark the first
mention of Indian Forest work, that is written in a kindly
spirit without a sneer at our forest officers or an attack on
our administration. -

It is perfectly true (and though we have before alluded to
the subject we make mno apology for again noticing it) as the
review says, there is far too great pressure mow 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
Admipistration, opposed to forest interests or to some extent
incredulous as to the advantages of any forest administration
whatever,

We invite attention also to the method adopted in America,
as described in. the Editorial Notes, for collecting information
about the forest trees of that country.
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Plantation officers will read with interest Mr. MACKAY'S
account of the Glengarry Estate (Invernesshire.)

The paper by an “ Euglish Resident” on Forest Economy in
Sweden is continued.

Those interested in Eucalyptus cultivation will read Mr. Tay-
LOR’S paper, which is really a brief note on %. amygdalina,
tholugh rather magniloquently called ¢ the Eucalypts of Aus-
tralia.”

Also please read MrR. F. M. WeBB’s curious note on
“Scotch fir and the ancient forests in the South of Scotland,”
and a paper on “ top dressing the roots of trees.”

The 3nnnal Peport of the Hovest Board of Sonth
Bustralia for 1878-79,

This is the first Annual Report which has been published
since a Conservator of Forests was appointed by the Colony,
and since a Forest Act, called the * Forest Trees Act, No, 96
of 1878 was passed. It commences with a review by the
Forest Board, and then gives ir extenso the report of the
Conservator, Mr. J. E. Brown, who is described on the title
page as “ Gold Medallist”” and ¢ Prize Essayist” of the Scottish
Arboricultural and other societies, and who seems to have had
considerable forest experience in Canada and the United States.

The Board’s review is merely an ahstract of the Conservator’s
Report, but from it we gather the following details :—

he Sonth Australian Financial year ends on the 30th
June, a much more convenient arrangement than we have in
India, as it allows of the accounts for the the financial and
calendar years being easily compared by simply adding together
the results of the last six months of one financial year, and
the first six months of another, to give the total for the
calendar year. Such an arrangement would be a very good
one in India where the financial year ends in the middle of a
working season, and necessitates the preparation of annual
returns during the time when, especially as regards fire protec-
tion, much important work is going on.

Without a copy of the ¢ Forest Trees Act” we cannot
exactly explain the difference between ¢ Reserves on Schedule
B.,” “Reserves on Schedule O.,” and ¢ Forest Districts on
Schedule E.,” but it would seem that the first category contains
forests whose conservation or replanting is intended, such parts
as are not under. enclosure for these purposes being leased,
usually for a period of 14 years, for pasturage. The second
category contains reserves which have been set apart for the
accommodation of travelling stock, and the third lands which
are available for cultivation leases with the proviso of a certain
area being planted up. The first category contains seventy
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Reserves with a total area of 229 square miles, while the second
category contains twenty-one forests with an area of 145
square miles.

The financial results of the year were :

Revenue . £4,893-16-2
Expenditure oo £5501-15-4

Deficit .. £607-19-2

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

The Conservator’s Report is divided into twelve sections of
which the first three treat of 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 tanning purposes, the best species of tree for
conservation and planting, the acclimatization of plants, the
training of subordinates, and the results of experiments.

In his account of the indigenous vegetation of South
Australia, Mr. Brown states as follows :—

«“Of all the territorial divisions of the vast continent of
Australia, that of South Australia possesses the least number,
and the smallest dimensions of specimens of all genera and
species of these, of the ligneous flora indigenous to the coun-
try. Not only this, but it is well known that there is less
surface, in proportion to its whole area, occupied by forests
in this colony, than in any of the sister ones. Here we find
vast expanses of country utterly devoid of even the least
semblance to arboreous growths, and even where the ground
is occupied by trees, these are so ¢scrubby’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 valu-
able exceptions, the trees indigenous to this colony, do not
recommend themselves, as possessing those qualities which
we understand are embodied, in what are spoken of, as good
timber producing trees. In Australia generally, both the
character of the genera, and the quality of the timber pro-
duced from the various species of these are somewbat pecu-
liar to this part of the world.”

It would, therefore, seem to us 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 forests closing up.

As might be expected, the species which are the most impor-
tant, and form the greatest part-of the forest vegetation, are the
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- Eucalypti and' dcacias,. the former of which produce the
principal timbers. As Mr. Brown remarks, -however; the
species of Eucalyptus are not all alike in importance as timber
producers; a few of them possess timber of a very valuable
quality, while others are so loose in fibre as not even to give
good firewood. It would seem that the best timber is given
by E. rostrata, E. obliqusa and E. viminalis. The Acacias or.
‘ Wattles” are chiefly valuable for their bark which is so rich
in tanning material, the best bark producers being the Golden
Wattle (4. pycnantha), and Black Wattle (4. decurrens).
deacia Melanozylon is the most valuable for its wood, which is
chiefly used in carriage and boat building, and cabinet making.
Among other important trees are the native Pines Frenela robusta
and F., rhomboidea, and the species of Casuarina. The species
herein named are the chief of those which Mr. Brown in his
section VIII 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 sucoess is only likely to be attained with indigenous
growth. It is a pity that his opinion is not taken, as will
appear presently. Section II is an apology for the State
conservation of forest, and the following two paragraphs will
be read with interest in India. The first of them sums up
in a clear way the necessities for demarcation in those countries
which, like many parts of India, are still in process of settle-
ment.

“Jt is and always has been the experience of every newly-
settled country, that in the early days of its occupation, the
trees growing upon it were looked upon as ¢ weeds,” and
thereby a species of hindrance to its subjugation by man.
Consequently, we find it was the first aim of the colonists to
clear the land of these with as much expedition as possible,
without regard to future wants and results. Insome countries,
notably that of the Northern States of America, where the country
was almost entirely covered with trees when the Pilgrim
Fathers landed on its shores, this clearing of theland, of 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 farinaceouns food.
We find, however, that in doing this, the settlers 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 commodity with which they had to
deal. Man, therefore, in his haste to make the country
available for the supply of his immediate wants, forgot the
future of the land of his adoption, and cleared, indiscriminately,
the crop which Nature’s hands had laid upon it from the
earliest stage of the world’s history. While, no doubt, as the

8
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greater the extént of country, which became denuded of its -
crop of timber indicated wealth and material progress, and
consequently cause for self-congratulation, so, in tgle case with
most things terrestrial, a reaction came, and when the face of
the country became partially denuded of the trees which had
been found upon it, when taken from Nature’s hands, the
civilisers found, to their sad experience, that what was once
an evil had now become a necessity. 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 uudesirable changes took place in the
climate, the prodigal settlers began to undo the work which
it had taken years of toil to accomplish, and which might
have been avoided by judicious discrimination as the work of
reclamation went on. This, we can now see, counld easily have
been done by the simple plan of retaining, as forest, certain
. portions of each district of the country in the hands of the
governing powers at the time, apart altogether from what,
of course, could as easily have been done by individuals in
the same way on the parcels of land allotted to each.

 Much, I think, of the indiscriminate clearing which we find
in America at the present day, is attributable, to a certain
extent, to the fact of the quantity of land granted to each
settler being confined to from 100 to 200 acres ; as, from the
comparatively limited area under his command, it behoves
him to have as much of it as possible under cultivation, in
order that his holding may yield him a profitable return for the
labor expended upon it. With such men, however much they
might desire to retain portions of their properties under forest
for their own immediate purposes, as their farms came
gradually under the plough, and their actions 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 considerations for the
future. Even at the present day, I have myself found men
in America, with limited holdings, who are strong believers
in the iufluence of trees upon climate, and advocate the con-
servation of existing forests, and the planting of others; who,
at the same time, were denuding their properties of every
vestige of timber upon them ; simply, 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
powers of all newly-settled countries in the future.”

The second para takes a new view of the question of the
area fo which the partition of land, when in process of being
sold or leased by the State in grants for cultivation, should be
restricted. Mr. Brown thinks that the alienation of small
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areas only is indirectly the cause of denudation, for the planter,
or settler is obliﬁed, to clear the whole, or nearly the whole of
his area, while if he had been permitted to take up a larger
extent he would necessarily have preserved a considerable
proportion as forest.

But we must say that while acknowledging that the argu-
ment is worth considering, it has haﬁ a pretty good
trial, we believe, in Assam, where the State, for a com-
paratively small sum, has permitted large areas to fall
into the hand of private individuals and firms,* it does not
always prove in actual experience so good. Almost in front
of us, 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
is the progrty of onme of the largest tea concerns in the
Darjeeling Hills, and a considerable portion, amounting perhaps
to one-third, has been placed under tea. The upper zone, of
about 1,500 feet vertically, was once, as we can remember,
and is still in part, covered with the magnificent forest vegeta-
tion characteristic of that altitude in these hills. This i%erest
is one which, under proper management, would amply suffice
for all the company’s wants in the matter of timber and fire-
wood ; and is, in fact, in process, a process which may be best
called exhaustive, of working for t.geir annual requirements.
We have watched portion after portion of that forest being
cleared for tbe manufacture of charcoal. The system of
clearing consists first of all in cutting out all the nice straight
growing trees which are likely to give a good quantity of wood,
the ancient long-over-mature ones being considered too lar,
at the base, too hollow aud too rotten. All the young and
balf grown timber is also out, even the very soft wooded
kinds whose leaves are used to cover the charcoal kilns.
If the trées are at all buttressed, they are cut at a long distance,
often eight to ten feet or even more above the ground, so that
when tie year’s supply of charcoal is made, the aspect of
the forest is that of a number of unsightly stumps, interspersed
with decrepid stag-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 so fertile a
soil; but no, then comes the all devouring herd of buffaloes,
and no sooner does a miserable seedling shew its leaves above
the ground than its future career is suddenly cut short.
Block after block has thus been treated with the result that
instead of a vigorous reproduction as would naturally ensue,
the forest is converted into a dreary waste of strong growing
ehrubs and chiefly the wild bramble, a growth almost more
difficult to penetrate than the neighbouring canebrake. The

® Soo Dr, Brandis, Repart oa the Assam Forests, paras 3021,
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case described is by no means an isolated one, the same thing
may be seen throughout these hills, ﬁarﬂy the result of badly
managed private estates, partly, but to a rather less extent,
the result of jhim cultivation on government lands kept thda.
The result is that the unkempt, untidy appearance of the
greater part of the country contrasts most unfavourably with
the aspect of the lands where native cultivation of small areas
is still permitted. Itis 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 things in-
augurated, at any rate in Bengal, by the new Tea Lease Rules.

After discussing the question of the stoppage of indiscrimi-
nate clearing, and the necessity for the State administration of
forests, Mr. Brown describes the present condition of the
South Austrelian demand.

This demand consists :—

(1.) Of timber for mining,

(2.) Of building timber,

(8.) Of fencing materials,

¢4.) Of timber for railway purposes,

(5.) Of tirewood,

(6.) Of wood for manufactures,
and would, from Mr. Brown’s account, seem likely to be
eventually considerable, though now evidently small, the present
systems of working being, especially in the case of fencing
materials, most wasteful.

We pass over Mr. Brown’s chapter on the influence of
forests, and proceed to that on the reserves. These reserves,
as already stated, oonsist of about 374 square miles, sitnated
chiefly in the Northern and Southern District. The principal
of these reserves are Bundaleer 22,000 acres, Wirrabara
48,320 acres, and Woolundunga 19,200 acres. We have gone
through the detailed descriptions 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 revemue, and talks, rather inconsistenily after his
other statements, of replanting by small areas at a time, with
‘such trees as Araucaria excelsa and English Ash and Walnut.
Would it not be better to extend demarcation—3874 square
miles is not a very large area for a rising colony to preserve
as forest—to attempt to restrict the grazing, at any rate to
certain blocks, allowing the rest a chance of reproduction ;
‘and to work out all the old fblled timber which would seem to
"be 80 common, before new trees are touched ? '

The remainder of the report is ohiefly taken up with a list
of exotic trees to be introduced, which we need not refer to
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exoept to say that this introduction seems to us to be beginning
at the wrong end. It then proceeds to the important point
of the training of rangers and Nurserymen, 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.

€ (4.) These to be above twenty and under thirty years of
age.

g (e.) 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 colonies or at home, in the sowing of
seeds and transplanting of young trees.

“(d) That they be sent to the reserves, which are at present
in working order, and employed on these, under the nursery-
men, in the same way, and at the same rate of wages, as the
ordinary laboring class.

¢(e.) That instructions be given to the nursery-men, under
whose charge they may be at the time, to afford them every
opportunity of making themselves acquainted with every
particular connected with the working of the various operations
on the reserve.

“(£) In order that they may become thoroughly versed in
forest administration and its apphication to the different locali-
ties of the colony, they would be changed from one reserve
to another, and thus be educating them in the great principles
of cause and effect, and the influence of local peculiarities on
the growth of trees. .

“(g9.) That, if not already versed in such matters, they
should, at every opportunity, and by the use of books, make
themselves acquainted with the following subjects :—

(1.) Land surveying and mensuration.

(2.) Botany and vegetable physiology.

(3.) The chemical ingredients of soile.

(4.) Entomology in its application to those insects destruc-
tive to trees.

% (k) During the periods of the Conservator’s visits to the
reserves, he would examine them in the sciences named, and
besides, would take them with him, when examining the various
works, 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.

“(.) They would be engaged on the distinct understanding
that, if upon trial they were found unsuitable to fill the positions
which they were intended to ocoupy, or if ciroumstances
arose which would prevent the Board from being able to ap~
point them to such positions, they would be discharged without
any compensation whatever. :

“(7) When appointed as Forest Rangers they would receive
£160 per annum, a forage allowance of £52, and a free house.
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These proposals only bear out what we have often said with
regard to the question so persistently advocated by the
¢ Journal of Forestry’ and some of the Scotch societies, of
the greater employment of Scotch Foresters in India and the
Colonies, that the narrow minded views likely to be taken by
that class, admirable as 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 forests.

Beview of Forest Administration during 1878.-79, by
" Br. Brandis, Inspector-General of Horests.
Budget Estimates of the Forest Department for 1880-81.

TaE general review has appeared considerably earlier than
usual, and indeed, had space admitted, it might have been
reviewed in our last number. The review commences with a
short resumé of the progress of professional education for the
Department up to the establishment of the Dehra Din Forest
School, which event is justly characterised as the most import-
ant of the year.

The description of the system of selection of candidates for
the school, and the course of training to be gone through is
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
By Local Governments, subject to the chance of there being suf-
ficient savings, which does not always happen, in the grant
allotted for them to subordinate forest establishment, will be
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 courses at Roorkee, Poona or at the new Calcutta Engi-
neering College now aze for natives of India who desire to enter
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the subordinate posts of the Public Works Department. It
would almost be a better 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 relactance which Conservators
must bave in parting with the services of often their best
rangers for two years, while these rangers are being taught,
no immediate benefit accruing to the province from the money
spent in their pay and education. The advantages of the forest
school are so great that it is quite worth while thatsome attempt
should be made to make its entry easier; and we certainly think
that volunteer students, who can comply with the conditions,
should be allowed, in direct communication with the Director, to
prosecute their studies without being specially deputed by one
province or another.

The total area of reserved forests is less than in former years.
This is due to the whole of the forests declared under previous
rules not having been so declared under section 34 of the Act.
Many of these forests are, however, only temporarily omitted as
some further procedure in the definition of rights and settlement
of boundaries was required before they could be finally gazetted
under the new Act.

The account of the operations of fire conservancy are more
than ordinarily interesting, as the season of 1878-79 was one of
the driest of late years in almost all provinces. In Bengal the
fires extended far into the hills, and to great elevations, through
forests which, in ordinary seasons, are much too damp to baurn,
and the damage done in the Terai was very great. Parts of the
Duars Forests were happily saved, as well as the plantations in
the Terai. In the North-Western Provinces and Oudh 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 : — '

“Beveral fires were communicated to the Dudua home block about
January and February from the fires of graziers outside the block ; these,
even in the cold weather, were extremely difficult to put out, owing to
the mass of dry vegetation in the long grass. In May 1879, when a
strong hot wind was blowing, one of the fire conservancy watchers in the
south block, alladed to in paragraph 32 of last year’s report, set his razai
on fire from a spark, and, to save the hut he was in, threw the razai out-
side; the sparks caught the high grass near, and the fire spread with
fearful rapidity, setting fire to the grass on the other side of the Suheli in
the lower sissu closed block. The bed of the Suheli here is over 100 feet
in width, ouly sand and water, without a blade of grass on it. All attempts
were in vain to stop the fire, and I regret to state that the whole of the
lower closed block was burnt, and all but 6 square miles of the Dudua
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home block was burnt over. The imgerovemout fellings were fortunately
saved. This is a great loss, but the benefit derived from the closing has
not been entirely lost, many ioung trees having come up and being still
on the ground that would not have come up without conservancy, and in
nataral forests, the sl growing thiokly in clumps. Where the young
trees were close together and the grass killed down, the injury has been
much less than where tha young trees were scattered. This fire communi-
cating with grass over a clear space of over 100 feet, shows that the wind
carried lighted grass far over that distance.”

In the Punjab fires were very bad, while in the Central Pro-
vinofgsl, Berar and Coorg, fire protection was much more suc-
cessful.

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

The annual thinnings in Changa Manga and in the Sailaba plantations
near Lahore have now become very extensive. Thus, the thinnings in
1878-79 yielded 686,343 cubic feet of stacked wood, in addition to 202,969
cubic feet remaining on hand from the previous year. These plantations
have thus commenced to yield a very considerable annual sapply of fuel,
and this supply will eventually be a matter of some importance, for it is
by no means certain that the Punjab Northern State Railway will not find
it an advantage to use fuel instead of coal, and if this is the case, it seems
not unreasonable to expect that eventually some of the wood produced
on these plantations may be consumed by the Panjab Northern State
Railway, unleas other oustomers can afford to pay higher rates. These
plantations are chiefly stocked with sissu, and their ultimate annual yield,
after they have attained matarity, is estimated to be very considerable.

Coal, as locomotive fuel, bas certain advantages over wood, which will
often make Railway officers incline to prefer its use, although the cost of
coal may be greater. Nevertheless, the question of wood consumption
on the Punjab Northern State Railway is mainly one of cost. It has
been calculated that on the Punjab Northern State Railway, with coal at
Rs. 81-8 per ton in Lahore, and with wood at Rs. 30 per 100 maunds,
the cost of coal per train mile was 6'0 annas as against 512 anuas cost
of wood, and that the small difference in favour of wood is counterbalanced
by savings in establishments, lessened loss by risk of fires, lessened de-
tention of trains at wood depdts, and other circumstances. The result of
this and of the inoreasing difficulty in procuring wood has been that,
while in the balf-year ending the 30th June 1878, 1,549 tous of coal
were used as against 1,844 tons of wood, the consumption in the corre-
sponding half-year of 1879 was 3,427 tons of coal as against 1,698 tons of
wood, yet coal is now costing the Government Rs. 34 a ton on the Punjab
Northern State Railway.

The question of extending these plantations, or of establishing new
plantations north of Lahore, must, to a great extent, depend upon the
rates at which the wood produced on sucgrpluntationl can be delivered
at the principal stations of the Northern State Railway, and upon the cost
of coal at those stations. It may safely be assumed that the price of
Bengal coal at the pit’s mouth will not materially increase at present,
and as regards the cost of wood, 2 pies per ton per mile may be taken as
the rate chargeable for haulage to the place of consumption. Again the
price of wood per ton should not exceed one-third of what Bengal coal
would oost at the place of consumption.

The extension of the system of teak planting as Toungyas in
Burma is noticeable, as is also the failure of the Ficus elastica to
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thrive at Magayee. This is attributed partly to its having been
lanted under shade, lEmrtly to the long and hot dry season of
'f”e,tzu not being favourable to its growth.
The financial results of the season 1878-79 may be given as
follows :— ’
Revenue.  Expenditure.  Surplus.

Government of India.., . 4224881 30,18,044 12,05987
Ditto of Mudras e 3,838,878 8,483,789 40,089
Ditto . of Bombay .. 11,81.898  9,99,161 1,82,732
Myoore ... e . 4,52,576 1,98,020 2.64,556
Hyderabad . 285670 107,350 178320

Total Re. ... 65,228,897 46,67,264 18,61,633

shewing a considerable decrease both in gross and net revenue
in 1877-78, and a slight increase in expenditure.

The review goes into careful analysis of the figures of this
and former years which shew a decreasein revenue, chiefly in the
Punjab, but also in the North-Western Provinces and in Burma,
while the revenue in Bengal, Assam, and the Central Provinces. .
is steadily increasing. After giving a short account of forest work
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 programme for the next five years.

There is little to be notedg regarding the Budget Estimates for
1880-81, the following being the figures accepted :—

Bevenue,  Expenditure, Surplus.

Government of India ... e 48,564,000 36,02,000 12,632,000
Ditto of Madras e 4,24,000 4,17,000 7,000
Ditto of Bombay v 18,77.000 10,62,000 8,25,000
Hyderabad s we  2,90,000 1,25,000 1,65,000

Total Rs. .. 69,45,000 51,96,000 17,49,000

Mysore bas been, we see, omitted. :

The resolution of Government then finishes up with a similar
admonition to that to which we have referred to in the review
by the Inspector-General.



JY: ]‘Iors:s, QUERIES AND FxTRACTS,

PruniNG Forest TRrers.-—Great difference of opinion pre-
vails as to the necessity for pruning forest trees and the season
at which such operations should be carried out. But un-
doubtedly the weight of authority is favourable to earl
summer pruning. The month of June is strongly recommem{-
ed, because at that time the wounds beal up much quicker than
during July or August, when the motion of the sap becomes
slower. And it should be a standing rule with the pruner that
no wound remain exposed to the action of the atmosphere for
a longer period than one year. If the aim of the owner of
" woodlands was confined to the production of the greatest
amount of wood upon a given area in the shortest possible
time, it is questionable whether pruning of any kind shoald
be executed ; for every branch cut away from a tree lessens the
quantity of folinge presented to the action of the sun and the
atmosphere, and therefore decreases the absorption of carbonic
acid gas and the formation of wood, of which carbon is the
main constituent. But where the object in view is the growth
of the maximum of straight, lengthy, clean, and sound timber,
thinning and pruning must commence soon 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 rapidity of growth,
and are so largely dependent upon the soil and situation in
which they are placed, that it is impossible to lay down any
precise rules for their management in this respect. Those in-
tended to form large and good timber should never at any stage
of their growth be suffered to become too much crowded, nor
overtopped or whipped by their nurses; and as they rise they
should be allowed sufficient space to enable them to develop
well-proportioned heads, equal in length to from one-third to
one-half the height of the entire tree.” It should also be borne
in mind that by preserving a complete canopy of foliage over-
head the moisture is retained in the soil, the stems rise rapidly
and the formation of side branches is retained.
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The advantages of early pruning are nowhere more obser-
vable than in young plantations of Ouk 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. Such, if left to themselves,
seldom or never attain to the size of timber trees. But if cut
over with a clean section within two inches of the ground, they
will push forward vigoronsly during the following spring and
summer. By rubbing off all but two of the strongest shoots
in June or July, and allowing these to grew on together until
the following March, aud then cutting out the weaker of the
two, and afterwards keeping the other single upon the stub,
a vigorous growth may be insured, which will, in a few years,
far exceed that of the uncut trees. A most remarkable instance
of this is mentioned by Forsyth, who, the secoud year after
planting a bed of Oaks, headed down one-half and left the
other to grow naturally. In giving an account of their pro-
gress a fow years afterwards, he states that oue of the plants
thus cut over was 18 feet high and 15 inches in circumference
at 6 inches from the gronnd, while the largest of the uncut ones
was only 5} feet high and about 4 inches in circumference.

But, while recommending the early and careful pruning of
forest trees, 1 would not be considered as an advocate of the
excessive lopping aund pruning introduced by Ponmtey, and so
ruthlessly carried on by his successors, who looked upon and
spoke of the branches of trees as being merely ¢ robbers of the
stems.” To produce lengthy timber every branch which
threatens to rival the leader should be shortened. By adopting’
this method instead of cutting away the branch entirely tife
trunk is strengthened by the sap being detained in its descent.
‘imely attention will obviate the necessity for heavy prumings
at any stage of a tree’s growth. The pruner should, however,
be conversant with vegetable physiology, otherwise that twi-
light of uncertainty, in which all bis operations are performed,
may lead him to commit grave errors. 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 timber-producing countries, that a very small
proportion of the trees grown under such circumstances are
fit for exportation.

The whole art of pruning and training timber centres is the
adoption of a proper mean between the two extremes of cutting
away the branches of a tree so as to give it the appearance of
a mere May-pole in the one case, and that of a dense spreading
bush 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
this account the heavy pruning of neglected trees, if under-
taken at all, should be extended over two or three seasous.
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Deciduous trees will require the most careful training in order
to produce sound timber. As considerable difficulty is ex-
perienced in pruning trees of a resinous kind without injury
to their growth, it becomes the more necessary to plant and
rear them in close order. The lower branches under these
circumstances are soon killed back, and may be removed so
that the longitudinal structure of the bole is but little injured,
as, by the early destruction of the laterals, the superincuinbent
layers of wood are entirely free from knots. Thus it happens
that Fir timber grown in close plantations, where the early
removal of the dead, bolt-like insertions left by the dead
branches is attended to, becomes the most valuable, while single
trees, from their coarseness of grain and abundance of large
knots, are almost worthless to the builder. It is also found
that Ash grown in close plantations becomes much tougher
and clearer in the grain.

- In exposed situations both the pruning and the thinning of
trees should be much lighter around those margins of planta-
tions which face the prevailing high winds of the district. By
too close packing it often happens that only the face of the
very outermost trees are clothed with foliage, so that any
injury to one of these admits the destructive winds. This may
be guarded against by a judicious early thiuning of such
margins, 8o as fo secure a belt of low-branched trees.—(A. J.
Burrows, in ¢ The Garden.’)

SouME short time ago samples of the gums or rather gutta-
percha given by three of the Indian Figs (F. indica, F. religiosa
and F. glomerata) were sent to England for report on their value.
The following is an extract from a letter from Mr. Maithew
Gray, General Manufacturer, India Rubber, Guttapercha, and
Telegraph Works Company :—

“ We have received your letter of the 31st ultimo, and have
examined the three samples of dried Ficus milk which yon
sent to us. We have no soubt they are all of some commercial
value if properly collected and carefully dried. The samples
were too small for us to form any correct opinion of their com-
mercial value, and we would feel much obliged to you if you
could get sent to us about 100lbs. of each of the three serts,
that will enable us to test in some practical manner their value.

It is of the greatest importance in collecting the milk and
drying it, that it be done with care and in a proper manner,
so that it be kept clean and no decomposition take place in the
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 the sun. Trays for drying the milk should be
made of common deal timber, say three feet long and eighteen
inches wide, with side and ends about three inches high ; these
trays are put upon supports below the roof, and into them is
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poured the milk about one-eighth of an inch ‘deep ; this is
allowed to remain witid it is dry or nearly dry, when another
layer of milk is put on top about ome-eighth of an inch in
depth, which is allowed to dry. This process is repeated until
a cake of two or three inches in thickness is made up, when it
cau be turned out of the tray in a dry cake of firm dry gum,
three feet long, eighteen inches broad, and two or three inches
thick. This care in the drying of the gum may appear un-
necessary to those who collect it, but years of experience has
proved to us the necessity of doing it as we describe; we have
found that if it is dried with the direct rays of the sun bearing
upon it, decomposition takes place, or if dried in too thick a
mass the outside of the mass gets dry and firm, while the
centre contains moisture and induces decomposition, thereby
injuring the quality of the gum very much.”

Tae AMERIOAN YELLOW CEDAR oR CyPrESS.—An American
paper states that this noble tree sometimes attains a height of
150 feet, and a diameter of from three to five feet. The
branches are pinunate, drooping, feathery, dividing into beantiful
light-green sprays, like those of the Californin Libocedrus, but
with finer foliage and more delicate plumes. The wood of this
tree is undoubtedly ‘the best the country affords, and one of
the most valuable to be found on the whole Pacific coast. It is
pale vellow, close-grained, tough, durable, and takes a good
polish ; and to these qualities is added a pleasant fragrance, like
that of sandalwood.

The only California wood that resembles this is the torrega,
which has the same delicate yellow colour and close texture,
but the pleasant scent is wanting, while the trees are small
and scattered in and out of the canyons. Some three or four
ships have been built of yellow cedar, and small quantities, a
few thousand feet at a time, have heen sent to Portland and
San Francisco from Sitka, Fort Wrangel, Checan, and Port
Simpson, probably less than a milion feet in all. Some littlq
goes to China, and is made into fancy boxes, it is said, to be
returned to us for camphor-wood. It deserves to be far better
known, not only to shipbuilders, but to carpenters and furni-
ture-makers. The Indians make their paddles of it, and weave
matting and coarse cloth from the inner bark of the tree, which
is quite durable, and of a fine brown colour. 1t is also the
favourite firewood of the coast region, burning very freely,
though it does not last long. A yellow cedar fire, to any one
witnessing it for the first timne, is quite a notable phenomenon.
The flames quiver and rush up in a multitude of ragged-edged
lances, while the burning "surfaces snap and crackle and ex-
plode, and throw out a shower of glowing coals with such a
noise that conversation in an ordinary pitch of voice is at times
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impossible. Every open hearth in which this wood is burned,
has to be closely screened with a framework of wire netting,
else the floor would be strewn with cinders. The durability
of this timber is foreibly illustrated by the fallen trunks lying
in the damp woods. Many 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 which seeds lodge and germinate, and grow up into vigorous
saplings, standing all in a row on tke backs of their ancestors.
As they grow larger they stand astride, sending their roots
down and out on both sides, like the straddling legs of a spider.
And, after they have reached an age of several hundred years,
the downtrodden trunk, when cut into, will almost always be
found as fresh in the heart as it was when it fell. Decay goes
slowly on from the outside, never commencing in the heart-
wood, as far as I have noticed, though a good many of the
living trees are injured by a fungus which produces a dry rot
_similar to that found in Thuja and Libocedrus. The species
is found as far south as Vancouver Island, and is pretty gener-
ally distributed along the coast and through the islands, as far
north as Sitka,—how much farther in either direction I am
unable to say. But though its range is thus extensive, it does
not seem to be very abundant in any one place, or to occnpy
any considerable area to the exclusion of other species.— 7im-
ber T'rades Journal.

Forests or THE CaUCASUS.—Reporting on the trade and com-
merce of the Caucasian Provinces, Acting-Consul Lyall, after
referring to the immense extent of forest-covered area existing
in the Caucasus, points to the fact of their being of little or
no commercial value. He says, wherever means of transport
to a market exists, either by rafting down a river or the vici-
nity of the seaboard, the forests have either been already
denuded of good trees, or exorbitant prices are demanded for
‘the right tofell. The mountains round Tiflis have, for many
years, been completely cleared even of brushwood, and firewood
18 in consequence very dear. 'The practice of denuding the
mountains, which goes on throughout the Valley of the Kour,
has resulted in either completely drying up, or diminish-
ing seriously, the volume of water in the rivers. It may be
expected, unless measures are taken for re-afforesting the
mountains, or some scientific methods of irrigation introduced,
that famines will before long take place. The Government of
the Caucasus have long had a complete reorganization of the
existing Forest Department under consideration, but this
reforin, like many others just as urgently required, has bitherto
been postpond sine die,—1bid. .
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A Loc RaLroaD,—The log tramway or railroad in use by
the Richardson Brothers at their mill, south of Truckee, is a
very ingenious piece of machinery. Logs ten inches or a foot
in diameter are hewn round and smooth, and their ends are
coupled together by iron bands. These logs, laid side by side
upon graded ground for a distance of perbaps three miles from
the track. Of course the road looks quite like an ordinary
railroad track, except that logs are used instead of rails, and
the ties are at much greater intervals. The wheels of the
engine and cars are concave on their outer surface, and fit the
curve of the logs. The power is applied to a wheel in the
middle of the forward axle of the engine. The most remark-
able loads of logs are hauled upon the cars, and the affair is a
decided success. It is very cheap, its construction is simple,
it is not easily damaged, and its 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.—Truckee
Republican.— I bid.

Forest Fires.—Thousands of acres of wild and cultivated
lands have been devastated recently by extensive forest fires
in New Jersey, Pennsylvania, and Virginia. The country
about Tuckerton and Tom’s River and Forked River, New
Jersey, has been swept over by the flames, and cranberry bogs,
strawberry farms, timber, dwellings, barns, and live stock
destroyed. The well-known shooting grounds in that region
bave 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. Immense 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 the dismal swamp have been raging for more than a
week. They envelop the whole of Lake Drummond. The
cultivated sections of the adjoining country are overrun with
bears, panthers, deer, and smaller game. A Reuter’s telegram,
dated New York May 13th, says :—Fires have broken out in
the forests in the south of New Jersey, and in the oil regions
of Pennsylvania. The conflagration is spreading, and causes
immense destruction of oil and agricultural property. Several
small villages have been destroyed by the flames.—1 bid.

PreservING WooD.—The improved French method of pre-
serving 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 thoroughly im-
pregnated, and other timber more or less time according to its
thickness. The material acquires remarkable consistence and
hardness, it is stated, on being subjected to this simple process,
and the assertion is made that it will never rot. Beechwood,
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 toughness, and it also lasts
longer,—1Jbid.

AR1ZONA SHELLAC.—At a recent meeting of the California
Academy of Sciences, Professor Stillman read a paper on the
gum aud colouring matter found on the Acacia Greggii and
Larrea Mezicana, or creosote plant. The gum which exudes
from these plants is very abundant, and is the product known
to commerce as shellac. The same plants produce lac dye.
. Professor Stillman suggested that California might compete
with 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 frova the Colorado Desert to Western Texas.

The lac is most abundant around stations on the Mojave
and Colarado deserts, and exudes as the result of an insect’s
sting. Calcutta exports a million pounds sterling in value,
annually, of shellac, selling at 25 to 35 cents a pound ; and
almost as much more of lac-dye, selling at 30 to 40 cents
a pound. In 1876, the United States imported 700,000 pounds
of shellac alone. To collect this is simple work for boys, and
will prove an important industry. It will require little or
no capital. The twings are boiled in hot water, and the gum
rises to the top, is skimmed off, strained, and dried on smooth
stones, and handpressed into flakes, ready to make sealing-wax
or varnish. The residus, when allowed to settle, makes lac- .
dye. The plants live on a rainfall of three inches a year.

In Vol. VI (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 manufactarers,
page 108— Acacia Greggii, Gray.—A small tree, 10 to 20 feet
high, pubescent or glabrous, unarmed or with scattered, stout
recurved prickles ; pinne 2 or 3 pairs, on a slender petiole;
leaflets 4 or 5 pairs, oblong or oblong-ovate, 2 or 3 lines long,
rounded or truncate above, narrower at base, rather tnick,
and with 2 or 3 straight nerves ; flowers in cylindrical spikes
an inch or two long, the peduncles equalling or exceeding the
leaves; pods thin, coriaceous, flat, 3 or 4 inches long by 5
to 7 lines broad, shortly stipulate, acute, curved, glabrous,
and reticulated, more or less constricted between the seeds;



NOTES, QUERIES AND EXTRACTS. 73

seeds half an inch long. From Western Texas to Southern
California ; collected in Western Arizona, 1872.

Page 41— Larrea Mezicana, Moricand, Creosote bush.—Com-
mon from Western Texas 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 all the reactions
of cochineal. The alcoholic extract of .the leaves, on evapora-
tion, yields a greenish bruwn residue of a specific and some-
what disagreeable odour, more strongly perceptible on boiling
the extract with water. This residue is only, to a small extent,
soluble in water, and the solution has an acid reaction. It
yields a light yellow precipitate with acetate of lead. The
part of the alcoholic extract, that is insoluble in water, is easily
soluble in alkalies. It also dissolves in nitric acid at a
moderate heat, whereby exudation takes place. On addition
of water a yellow brittle mass is precipitated.” The Mexicans
are said to use an infusion of the leaves for bathing in with
good effect in rheumatic affections. (Also Vol. III,Wheeler’s
Reports.) )

g:ge 80—Larrea Mezicana, Moric. (L. glutinosa, Engel-
mann),—Valley of the Gila, Arizova. This shrub is especially
common on the hills bordering the Gila, also on the sandy
wastes adjacent to Tucson and Camp Lowell, in Arizona, even
imparting its strong odour to the air.

the third volume of these reports this plant is also
called stinkweed.—Scientific American.

IN a recent number of the Asians, in a kind notice of
our Journal, the reviewer, referring to our note on the subject
of toughened glass for sleepers, refers us to The Month,in
a late number of Chambers’ Journal, where it is stated that
“ where glass sleepers have been laid by way of experiment
they stanﬁ wear and tear as well as iron, perhaps better,
for they do not corrode.” On the same subject we now ex-
tract from the Zimber Trades Joursal as follows :— '

“ToucHENED Grass SLEEPERS.—In regard to this subject the New
York Manufacturer and Builder says :—We feel inclined to express
our lack of comfidence in the practical application of this material
for railroad sleepers. The advantages of wooden sleepers are, that
railroad spikes are easily driven into them; but how about making
reliable fastenings of the rails to glass? And how about tightenin
when a rail becomes loose P Then wood possesses an elasticity whic,
is .not only very desirable as a seat for the rails, but necessary. On
the first experimental elevated railroad in Greenwich-street, this
city, the rails were fastened direotly upon the large T pieces which
crowned the columns supporting the road; a great improvement was
effected by putting wooden sleepers across on top of these rails, and
then other rails on top of thesesleepers; and this is essentially the
principle upon which now all the New York elevated railroads are
constructed, Another example occurs to our mind. Some forty years

10
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ago the Camden and Amboy Railroad, between New York and Phila-
delphia, was built on stone sleepers. It was supposed that as stone
was 30 much superior to wood in solidity and durability, it would
be a great advantage, not only in strength, but also in cost of repair.
These stone sleepers and piers were all removed thirty years ago and
wooden sleepers substituted, and we do not see why glass would have
any advantage over stone. The stone referred to was granite, some
mil:letl?tod which are about as strong as the toughened glass
referred to.”

WE have received the Report for 1878-79 of the Oota-
camand Botanical Gtarden, which presents but little of forest
interest. It is stated that the Araucaria (A. Bidwilli) thrives
admirably on the Nilgiris, one specimen, only twelve years
old, bhaving reached a height of over 28 feet. Mahogany,
too, seems to be doing well, though we should certainly have
thought that the attitude would be too great for it.

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

A Ngw variety of the Cedar has been discovered in Cyprus.
It was, we believe, first brought to motice by Sir gam—
uel Baker. It is very uncommon, being found in only
one locality in the mountains. In character it is said to
resemble more nearly the Atlas Cedar than the Cedar of
Lebanon or the Deodar.

IN an article in the 4sian, to which we have already re-
ferred, it seems to be supposed that the translation of an
Italian paper on the Carob tree by Mr. Duthie, which appeared
in our last number, was 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 in ovr hands in manuscript last January,
only just too late for the January number and possibly as
soon as it was received by the Society. At the time we sent
the paper to press, we were unaware of the Society’s also
having published it, or we should probably have left them
the whofe of the honor and glory of producing our friend Mr.
Duthie’s interesting translation.

ON the 9th May last, at three o’clock in the afternoon,
a fire broke out in the Forest of Fontaineblean in the part
known as the Gorges d’dspremont. The fire which, it
seems probable, was due to the carelessness of a smoker, spread
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rapidly in the dry grass and among some young maritime
pieces which had been killed by the winter frosts. The damage
done was estimated at 8,000 francs, and the area burnt over
was about 10 hectares. It was extinguished in the evening
with the assistance of passers-by and a detachment of the
11th Hussars.— Revue des Eauz et Foréts.

TeE Forest Acr IN BoMBAY.—The Bombay Gazette regrets
to learn that since Sir Richard Temple’s departure there has
been an attempt to reverse, at least to modify to a considerable
extent, that forest policy which he so successfully, and in the
face of great official opposition, introduced into the Presidency.
Believing, as this paper does, that upon the proper protection
of forests, and on the re-clothing of the denuded hills of the
Deccan with vegetation, depends in no small degree the future
prosperity of this country, the reversal of the lately inaugurated
forest system would in its opinion be a 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: * it is asserted that the
application of the Forest Act entails very great hardship on
the people. We believe the reports of these hardships to be
very greatly exaggerated. The Act provides thatno ground
ahaﬁ taken over unless all claims have first been settled.
Ts it seriously maintained that this provision is ivoperative ?
Ifclaims 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 it and to provide for the re-
placement of whatever is cut down. If the villagers were
allowed to have their own way, 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 as much
right to these forests as.the few villagers who live near them,
the provisions of the Forest Act must be carried out. Itis
also said that conservation of waste lands means a diminution
in the supply of forage. That is not the case; on the contrary,
land that is conserved yields ten times more forage than bare
tracts exposed to the scorching sun, and from which the earth
is year by year being wasted away. All that the Forest Aet
requires 18, that the people shall desist from sending their goats
and sheep into conserved tracts 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-
ing the wastes which it was the proudest achievement of his
predecessor to lay down.”—Psoneer.
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Y. TuE TiuserR MARKET.

Messrs. CHURCHILL & SiM will, on May 25th at 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, birds’-eye maple,
rosewood and fustic; also a varied assortment of East India
furniture hardwoods, the latter to be sold without reserve
by order of the Conservator of Forests, North-West Provinces,
for the purpose of introducing these woods to the home
trade, consisting of native mulberry, maple, walnut, chestnut,
oak, kara, sissoo, olive, and boxwood.—( Tsmber T'rades Journal.)

TaeE . TeAk MaARKET.—Messrs. Bulloch Bros., in their Ran-
goon market report, dated April 22nd, 1880, say that little
business, has been done in timber for Europe, and the market
closes quiet. The quotation remains at £8 2s. 6d. per ton of
50 cubic feet. The export of teak from April 8th to 21st to
Europe was 1562 tons, making a total of 733 tons since January
1st last, against 2,258 tons during the same period last year.
In their Moulmein market report, dated 15th April, the same
firm state that the demand for what teak is availableis still
very keen, and one of the principal shippersis reported to
have made a purchase of 2,000 fogs at a very high figure.
The export of teak from 2nd to 5th April to Europe was 955
tons, making a total of 9,475 tons since 1st January, against
1,334 tons during the same period last year.— (I5.)

On May 25th Messrs. Churchill & Sim offered for sale at the
Baltic a varied assortment of furniture and fancy woods.
The followin%are the prices realized :—

298 logs Honduras mahogany from St. Thomas, sold at -
41d. to 93d. ; average 5,%d.

‘37 logs ditto cedar, ditto, at 43d. to 5}d.; average 4.%4. :

The black walnut from New York, went off briskly at 4s.
to 5s. 8d. per foot cube.

10 {)lanks Kawrie pine at 2s. 9. per foot cube.

40 logs Honduras rosewood were bought in at £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 Tons division of the North-west
Provinces of India, and shipped at Calcutta by order of the
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Conservator of Forests, North-west Provinces, with the object
of introducing them to the home markets.

38 logs mulberry wood (6 c. f.), at 4s. 3d. per c.f.

,» maple (5% c. f.), at 1s. 3d. »
»» walnutwood (8% c. f.), at 4s. »
s chestout (9,% c. f.), at 2a. »
s oak (8% c. f.), at 2s. 6d. ”

,» kakawood /58; c.f),at4s 3d. ,,
s 8iss00 wood (1143 c. f.), at 6s. 9d.. ,,
»» olive wood (94 c. £.), at 12s. »
3 pes. boxwood (2 cwt. 1 qr. 22 Ibs), at 21s. p. cwt.

The pieces of boxwood were remarkably fine specimens,
equal in quality tothe best Abasia, and fetched a very high
price, equivalent to £21 per ton. These logs were depreciated
in value for ordinary purposes, owing to their having been
squared, which was a mistake, asin that operation much
valuable wood had been wasted, and when the bark is 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 dgteriorating in quality, from the action of the Turkish
Government in closing 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 fotch the high price of this picked sample. The
best of the other samples received considerable 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 best kinds, be regularly placed on the market at moderate
figures, there is no reason wl’:y a trade should not be developed
in them.—(1%.)

WL WL W

Messrs. Mackanzie Lyarr anp Co. inform us that the follow-
ing are the present quotations in Calcutta for Moulmain
Teak, viz :—

8quare Timber, 20 to 29 feet long
10 to 13 inches square first class Rs. 70/85 per ton.
Do. 20 to 45 feet long

14 to 18 inches square w5 100/130
8econd class Timber ...

Planks, long lengths, first class -
SQnﬂings (of size’) o0 e

w4060
we sy 7b/85 »
o 50js0 -
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1.—GazerTE oF INDIA—

No. 224F.—The 22nd April 1880.— Mr. W. King, Assist-
ant Conservator of Forests of the 2nd Grade, now on
leave, is transferred from Coorg to the Central Provinces.

No. 228F.—The 23rd April 1880.—Dr. W. Schlich, Con-
servator of Forests in the Punjab, and Major J. O.
Doveton, Conservator of Forests in the Central Provinces,
are promoted, substantively for a time only, from the
8rd to the 2nd Grade of Conservators of Forests, with
effect from the 11th April 1880,

No. 243F.—The 27Tth April 1880.—Mr. A. E. Wild,
Deputy Conservator of Forests of the 3rd Grade, now on
leave, is transferred from British Burma to the Punjab.

No. 259F.—The T7th May 1880.—Mr. B. Ribbentrop,
Conservator of Forests of the Pegu Circle in British
Burma, is appointed. in addition to his own duties, to act
as Conservator of Forests of the Tenasserim Circle,
during the absence of Major W. J. Seaton on six weeks’
privilege leave, with effect from the date on which Major
Seaton may avail himself of the leave.

No. 272F.—The 7th May 1880.—The services of Mr.
B. H. Baden-Powell, 0.5., Conservator of Forests in the
Punjab, are replaced at the disposal of the Government
of the Punjab, with effect from the 11th April 1880.

No. 299F.—The 25th May 1880.—Mr. G. Greig, Con-
servator of Forests, Central Circle, North-Western
Provinces and Oudh, is promoted, substautively for a
time only, from the 4th to the 8rd Grade of Conservators
of Forests, with effect from the 11th April 1880.

No. 307F.—The 28th May 1880.—My. G. F. Taylor, Sub-
Assistant Conservator of Forests in the Central Provinces,
is appointed to officiate as an Assistant Conservator of
Forests of the 8rd Grade, with effect from the 1st A pril 1880.

No. 323F.—The 4th June 1880.—With reference to the
Notification of this Department, No. 940F., dated the
4th December 1879, Dr. H. 8. F. Warth, Sub-Assistant
Conservator of Forests, and officiating as an Assistant
Conservator of the 1st Grade in the North-Western Pro-
vinces, is confirmed in the latter grade, with effect from
the lst April 1880.

No. 358F.—The 16th June 1880.—In Notification No. 55F.
of the 23rd January 1880, grauting Mr. 4. T. Drysdale,
Deputy Corservator of Forests in the Hyderabad As-
signed Districts, one year’s furlough to Europe,—

For Section 18, Chapter IV. of the Civil Leave Code—
Read Section 21, Chapter IV. of the Civil Leave Code.
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2.—Carcvrra GazZETTE—

The 29¢th April 1880.— Mr. W. Jacob, Deputy Conservator of
Forests, 1s allowed an extension of furlough for six months
by the Right Hon'ble the Secretary of State for India.

The 27th May 1880.—Mr. F. B. Manson, Assistant Con-
servator of Forests, Kurseong Division, is allowed leave
for two days, under 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 passed in
the subjects mentioned opposite their names : —

1. Mr. E. G. Ohester, Bengali, by the Higher Standard.

2. Mr. F. B. Manson, Bengali, by the Lower Standard.

The 215t June 1880.— Mr. E. Fuchs, Assistant Conservator of
Forests in charge of the Teesta Division, is allowed leave
for three months under paragraph 22 of the Forest
Department Code, with effect from the 1st July 1880.

My, J. O. McDonell, Deputy Conservator of Forests, Dar-
jeeling Division, is appointed, in addition to his own
duties, to have charge of the Teesta Division during the
absence on leave of Mr. B, Fuchs, or until further orders.

The 24tk June 1880.—1It is hereby notified, under section 19 of the
Indian Forest Act (Act VII of 1878), that the tract of land
in the Hazareebagh district, which, in notification of 26th Ma,
1879, it was proposed to constitute a Reserved Forest, shall
from the lst July 188C be a Reserved Forest under the said

" Act. The boundary of the said tract is as follows :—

North.—The boundary between the Gya and Hazareebagh dis-
tricts, from a stream running in a south-west direction to
the east of Bisneeteekur to the point where the boundary
between per, ahs Koderma and Khurrukdiha meets the
Gya district boundary.

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

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

West—The same river, then a demarcated line, first north, then
north-east, then north, and then north-east again to the river
near Bisneeteekur, and then that river.

3.—NorTH-WESTERN PROVINCES AND OUDE GrAZETTE—

No. 421.—The 1lst April 1880.—My. W. R. J. Bre-
reton reported his return from the leave granted to him
in this Department Notification No. 85, dated the 21st
January 1880, on the forenoon of the 19th March 1880,
and resumed charge of his division from Mr. J. M. Braid-
wood at the same time,

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

Mr. Braidwood had assumed charge of the division on the
afternoon of the 5th January 1880.
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No. 446,—The 8th April 1880.—Mr. A. R. Grant,
Deputy Conservator of Forests, Ganges Division, fur-
lough to Europe for one year, with effect from the 1st
May 1880, or subsequent date, together with the
su})sidiary leave to which he is entitled undér the new
rules.

No. 460.—The 10th April 1580.—Major H. O. T.
Jarrett, V.0., Deputy Conservator of Forests, was relieved
of his duties as Divisional Officer, Saharanpur, on the
forenoon of the 30th March 1880, by Mr, v. E. O'Calla-
ghan, who will hold charge of the Saharanpur division till
further orders.

No. 471.—The 18th Adprii 1880.—Mr. G.
reported his return on the foremoon of the lst April
1880, from the leave granted to him in this Department
Notification No. 1, dated the 2nd January 1880, and
received charge of the Central Circle from Captain Wood
on the same date.

No. 491.—The 24th April 1880.—With reference to
Government of India, Home, Revenue, and Agricultural
Department, Notification No. 123F., dated the 20th
February 1880, Major H. O. T. Jarrstt, V.C., reported bis
depgrture tor the Central Provinces on the 7th April
1880.

No. 519.—The 8th May 1880.—Mr. J. E. O'Callaghan,
Deputy Conservator, made over, and Dr. H. S. F. Warth,
Officiating Assistant Conservator, received charge of the
Saharanpur Forest Division on the afternoon of the 22nd
April 1880.

No. 530.—The 12tk May 1880.—Mr. 4. R. Grant,
Deputy Conservator, made over charge of the Ganges
Division to Mr. O. Greig, Assistant Conservator, on the
forenoon of the 20th April, and sailed from Bombay on
the afternoon of the 1st May 1880.

No. 562.—The 2lst May 1880.—Mr. S. E. Wilmot,
Aesistant Conservator, 2nd Grade, to Assistant Con-
s%rsvg.tor, lst Grade, with effect from the 13th April
1880.

No. 582.—The 26th May 1880.—Mr. RB. J. P. Pinder,
Sub-Assistant Conservator of Forests, Bahraich Division,
four months’ leave without pay from the lst June 1880,
or subsequent date.

No. 641.—The 21st June 1880.—Mr. 8. E. Wilmot,
Assistant Conservator, 2nd Grade, passed the higher
standard language examination prescribed for Forest
officers in the North-Western 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 June, 1880.—Myr. J. O. Murray, Sub-
Assistant Conservator, from the Jaunsar to the charge
of the Tons Forest Division. '
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4.—PoNsaB Gazerre— : :

No. 135F.—The Vst April 1880.—Mr. F. O. Lemarchand
and Mr. F. D’A. Vincent, Assistant Conservators of
Forests, 2nd Grade, are promoted to the 1st Grade, with
effect from the 1st April 1850.

No. 154F.—ZThe 8th April 1880.—Mr. O. E. Fendall,
Assistant Conservator of Forests, Sutlej Division, is
appointed to the charge of the Fuel Reserve, Northern
Division, with effect from the afternoon of the 3rd April
1880, vice Mr. E. Forrest, proceeding on leave.

No. 173F.—The 19tk Aprii 1880.—AMy. K. Sparling,
Deputy Conservator of Forests, is, on return from the privi-
Jege leave of absence granted to him in Punjab Govern-
ment Gazette Notification No. 87 F., dated 26th February
1880, posted to the Fuel Reserve, Northern Division, of
which he assumed charge on the afternoon of the 8th
April 1880, relieving Mr. C. E. Fendall.

No. 174F.—My. C. E Fendall, Assistant Conservator
of Forests, is, on being relieved of the charge of the
Fuel Reserve, Northern Division, retransferred to the
Sutlej Division.

No. 176F.—Mr. A. [Pengelly, Deputy Conservator of
Torests, is attached to the Révi Division, with effect
from the 16th April 1380, for demarcation of the Chamba
Reserves.

No. 184F.—The 22nd April 1880.—Mr. F. D.’A. Vincent,
Assistunt Conservator of Forests, Plantation Division,
has obtained examination leave of absence for three
months, with effect from the afternoon of the 17th April
1880.

No. 185F.—My. E. A. Down, Assistant Conservator of
Forests, attached to the Plantation Division, is 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 Government Gazette Notification No. 34F., dated
19th January 1880, the undermentioned officer has
been granted a further extension of leave by Her
Majesty’s Secretary of State for India, as advised in list
dated 14th May 1880:—

Naus. Bervice, Appomtment. P‘f‘?‘:;m;‘“”

Deputy Conservator

9
W. Righy | Uncovenanted. gndfor“u’ 3rd gz'k":e:i(;i?:ﬂ;.

No. 248F.—The 215t June 1880.—Alr, ¥. O. Lemarchand,
Assistant Conservator of Forests, Radvi Division, is
appointed to the charge of that Division, with effect
from the afternoon of the 31st May 1880, until further
orders, vice Mr, B. Browne, retired.

11
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No. 255F.—The 25th June 1880.—Mr. O. F. Elliott, Off-
ciating Deputy Conservator of Forests, Rawalpindi
Division, bas obtained privilege leave of absence for two
months and twenty-nine days, with effect from the
afternoon of the 4th June 1880.

No. 256F.—Mr. J. 8. Mackay, Assistant Conservator of
Forests, Beas Division, is appointed to the charge of the
Riwalpindi Division, during the absence on leave of
Aly. Elliott.

§5.—CENTRAL PROVINCES GAZETTE.—

No. 1858.—The 9tk April 1880.—Mr, E. E. Fernandez,
Assistant Conservator of Forests, passed on the 29th
ultimo in Hindustani by the Higher Standard.

No. 1500.—The 22nd April 1880.—Major H. C. T. Jarrett,
V.0, Deputy Conservator of Forests, posted to the
Chanda Division, reported his arrival at Chanda on the
afternoon of the 12th instant, and received charge of the
Chanda Division from Myr. H. Moore, Assistant Con-
servator of Forests, on the 15th idem, afternoon.

No. 1501.—Mr, H. Moore, Assistant Conservator of Forests,
Chanda Division, on being relieved by Major H. C.
T. Jarrett, V.C., Deputy Conservator of Forests, is posted
to the Nagpur Division.

Mr. Moore received charge of the Nagpur Division of
forests from Mr. K. D. M. Hooper, Assistant Conservator
of Forests, on the 17th instant, afternoon.

No. 1625.—The 30th April 1880.—Myr. W. P. Thomas,
" Assistant Conservator of Forests, availed himself on the
forenoon of the 10th ultimo, of the subsidiary leave
granted to him by the Government of India, Home,
Revenue, and Agricultural Department Notification.

No. 109 F, dated 17th February last making over charge of
the Hoshangabad Forest Division to M uhammad Ghose,
Torest Ranger.

No. 1792.—The 13th May 1880.—Messrs. E. E. Fernandez,
E D. M. Hooper and E. Dobbs, Assistant Conservators
of Forests, 2nd Grade, in these Provinces, are promoted
to the 1st Grade, with effect frcm the lst ultimo.

No. 1823.—The 14th May 1880.—Under Section 41 of
Act VII. of 1878 (The Indian Forest Act) the
Chief Commissioner is pleased to make the following
rules :—

All words used in these rules and defined in
Interpretation clause. Aot VII. of 1878 (The Indian Forest Act) shall
be deemed to have the meaning respectively
attributed to them by the said Act.

1. The Conservator of Forests may establish depdts for the examination
. X of timber and other forest produce in transit and
fofs'f;:‘"‘;‘:.’mfﬁ‘:?ﬁ; for the collection of dues on such timber or pro-
timber, &e. duce, provided that the name and situation of
’ each depdt and the route on which it is situated,

is notified in every town aud village in the neighbourhood of such depot.
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- 2. No timber or obher forest produca shall be moved on any route on
Pass for moving timbor vhicl;da dzpbt has l?:;nbestabliabetl_, ur&lz’ns
H covered and accompaui y a pass issne
bave ::;o;t::ﬁ::egfpb " the Forest Officer or by the owner Pof the forea;{'
. as the case may be. Such pass shall specify the
kind and quantity of timber or other forest produce, the marks it bears
(if any), the place it came from, and shall be legibly signed or stamped
by the forest officer, or by the owner of the forest or his agent.
8. The moving of any timber or other forest produce through or out
Prohibition against of a:yh reserved or nni l:Jodvex-:;tnet;lt for;:t:,
g excep! routes on which depdts have been
5‘;’3‘,‘}?&“‘,‘;",{;}’ - excopt eatablisbeyd under Rule I is prohibited. Provided
o that the Conservator of Forests may exempt the
inhabitants of any locality, or any class of tiwmber or other forest produce
from the operation of this rule.

No. 1824.—The Chief Commissioner is pleased, under
8ection 75 of Act VII. of 1878 (The Indian Forest Act)
to prescribe and limit the duties of certain Forest Officers,
and to provide for the }l)layment of rewards to certain
officers and informers by the following rules :—

The Conservator of Forests, all Deputy Commiesioners, Assistant Com-

missioners, Deputy Conservators, Assistant

Powers of Forest Conservatora, Sub-Assistant  Conservators,

(whether probationers or otherwise) Tahaildars,

Forest Rangers, Foresters, and Forest Guards,

whether in permanent or temporary employment, are appointed to do all

acts and exercise all powers that are provided by the Aet to be done or
exercised by “any Forest Officer.” .

With the exceptions provided by rules 3 and 4, the powers mentioned

in the 3rd column of the following schedule will be exercised by the

officers mentioned in the 1st column of the same schedule opposite which

they appear.

. u'Sootion of
e Act un- Cpes
<1 | Brief tion of n
_Class of Officers empowered. der which deserip coufone:lt.u” of powers
powers are
given.
20 To publish lation of Notificati of
reserved forests.
. ) 25 To notify seasons during which the kind.

Al Deputy Conservators, A 6 | Ta ity dopate tor Sl e &

' y rs, Assis. o notify ts for drift timber, &c.
tant Conservstors, and Sub- 46 To issue no:l%‘;wclﬁmnn of drift time
Assistent Conservators, when ber, &o.
in charge of Forest Division. 47 To decide claims to drift timber, &e.

60 To receive payments on account of drift
timber, &c.
. - 5 83 - | To sell forest produce for Government

dues,
IL—AR Deputy Commissioners,
Assistant Commi , De.
"ty Comse """“‘} € | To direct release of property seized.
N
|
J

ators, Bub-Assistant
Oonservators, and Tahsildars

and all Forest Rangers.
KEL.—All Deputy Conservators, Assis- 25 To permit acts otherwise prohibited in
' tant nservators, Forest reserved foreats.
82 To take p i duce re-

Rangers and Foresters, spe-
cially authorized in that behalf
by Counservator of Forests.

of forest p
{esl:red to in Beotion 81 of Aot VII. of
78.
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The Conservator of Forests is empowered
Powers of Conservator.  to exercise all or any of the powers conferred in

) the foregoing schedule,
In respect of second class reserved forests, Deputy Commirsioners will
exercise all or any of the powers conferred on

Powers of Deputy Com-  th Conservator of Forests.
missioners.

The Conservator of Forests is empowered, under Section 24 of the Act,
with the Erevious sanction of the Commissioner of the Division, to stop

ways .and watercourses in reserved forests, subject o the provisions of
that section.

All Revenue Officers below the rank of Tabsildar, and all Police Officers

. . up to and inclading Inspectors, and all Forest

g‘”[f,"'“ ?°B‘z“°' Police  (fficers including clerks and messengers below

;:oei""::;"d‘.“" ™87 the rank of Sub-Assistant Conservator, as well

: as persons not in the public service, are eligible
for rewards under the following rules :—

On cotviction of an offender, the Magistrate by whom the case has been

decided is adthorized to grant a reward not exced-

Rewards to informersin  ing the estimated value of the timber or other
eases in which thero has forest produce, or other articles confiscated, plus
been a prosecution. the amount of auy fine imposed (and not exceed-
] ing Rs. 100) in such proportious as he may
think fit, to any person or persons who may have contributed to the seizure
of the property confiscated or the conviction of the offender.

If in any case the Magistrate considers that more than Rs. 100 should be
‘distributed as rewards, he shall submit his recommendation for a larga
reward through the Conservator of Forests for the orders of the Local
Government, giving his reason for the same.

In cases where, under Section 67 of the Indian Forest Act, a Forest
Officer has accepted a sum of money as compensa.

Rewards to informers tion for any damage which may bave been com-
when the offence has been  mitted, the Conservator of Forests may authorize
compounded. the payment of a portion of the amount realized

as a reward to any person or persons who may
bave contributed to the discovery of the offender.

No. 1825.—The Chief Commissioner is plensed to invest all
Deputy Commissioners and Assistant Commissioners, the
Conservator of Forests, all Deputy Conservators, Assis-
tant Conservators, Sub-Assistant Conservators, and
Tahsildars, with the powers described in Section 67 of Act
VIL of 1878 (The Indian Forest Act.)

No. 2286.—The 22nd June 1880.—Mr King, Assistant
Conseryator of Forests, transferred to the Central
Provinces by Government of India Notification No.
224 F. of 22nd April last, is posted to the Betul
division.

No. 2382.—The 29th June 1880.—Six months leave on
medical certificate, under Section 4, Supplement F. of
the Civil Leave Code, is granted to 4fr. 7. G. B.
Atkinson, Sub-Assistant Conservator of Forests, with
offect from 8th May last, or such date as he may have
availed bimself of the same,
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6.—BaiTisHE BUurRMA GAZETTR.—

No 26.—The 24th March 1880.—The forest in the
Tounghoo district, Tenasserim 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 the East Swa State
Reserve. Area,—about 27 square miles.

No. 83.—The 27th April 1880.—Pending the confirma-
tion of the Government of India, Mr. B. Ribbentrop,
Conservator of Forests, Pegu circle, British Burm:g,
is appointed, in addition to his own duties, to actas
Conservator of Forests, Tenasserim circle, during the
absence of Major W. J. Seaton on privilege leave.

No. 34.—The 27th April 1880.—Under the provisions of
section 44 of the Civil Leave Code, Major W. J. Seaton,
Conservator of Forests of the Tenasserim Circle in
British Burmah, is granted six weeks’ privilege leave
of absence, with effect from the 17th instant, or from
such subsequent date as he may avail himself of it.

No. 85.—The 29th April 1880.—Under the provisions of
sections 41 and 42 of the Civil Leave Code, Lieute-
nant C. F. Bingham, Officiating Deputy Conservator
of Xorests, is granted three months’ privilege leave
of absence, with effect from the date on which he may
avail himself of it.

No. 86.—The 12th May 1880.—Mr. B. Ribbentrop
received charge of the office of Conservator of Forests,
Tenasserim circle, from Major W. J. Seaton on the 28th
April 1880, afternoon.

No. 87.—The 12th May 1880.—Major W. J. Seaton,
Conservator of Forests, Tenasserim circle, availed himself
of the privilege leave granted to him in this Depart-
ment Notification No. 34, dated the 23rd April 1880,
on the 28th idem, afternoon.

No. 42.—The 2nd June 1880-—Whereas it appears to

" the Chief Commissioner that lJand is required to be taken
up at the public expense for a public purpose, viz., for
the construction of a fire-trace round the Kyetpyoo
-gan plantation, it is hereby notified that the follow-
ing land in the district of Hanthawaddy will be appro-
priated for that purpose:—

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

North—The Kyet-pyoo-gan Plantation.

Xast.—The Rangoon and Prome road.

South & West.—A cut line.

This declaration is made under section 6, Act X. of 1870.

No. 43.—The 2nd June 1880.—The forest situated in the
Hlaing township of the Hanthawaddy district baving
been sanctioned by the Chief Commissioner as a Go-
vernment reserved forest under sections 13 and 14
of the Forest Rules of 1865 is hereby notified as the
Hlaing Yoma State Reserve, subject only to a public
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right-of-way from Sa-kaz-gyee into the Pounclin valley
and to any other right-of-way that may be declared by
the Chief Commissioner.

Estimated area,—93 square miles.

No. 44.—The 4th June 1880.—With the sanction of the
Government of Iudia, the Chief Commissioner directs
that the following Cutch Reserves in the Prome Korest
division (Thayetmyo Civil district) be struck off the list
of Government State Reserves :—

Thabyeela Cutch Reserve—area 12} square miles.

Bangone Cutch Reserve—area 3 square miles.

No. 45.—TPhe 7th June 1880.— Lieutenant C. T. Bingham,
Officiating Deputy Conservator of Forests, availed
himself on the 22nd ultimo, before noon, of the three
months’ privilege leave of absence granted to him in
this Department Notification No. 85, dated the 29th
April 1880.

No. 46.—The 7th June 1880.—The forest situated
in the Toungoo district, bounded as below, having
been sanctioned by the Chief Commissioner as a Govern-
ment reserved forest under sections 13 and 14 of the
Forest Rules of 1865, is hereby notified as the Bone-
doung State Reserve, subject only to the privileges enu-
merated in the appended statement : —

Estimated area,—40 square miles.

No. 47.—The 14th June 1830.—Major W. J. Seaton,
Conservator of Forests, Tenasserim Circle, reported
his return on the 4th instant, before noon, from the pri-
vilege leave of absence granted to him in this Department
Notification No. 34, dated the 23rd April 1880. The un-
expired portion of his leave is accordingly cancelled.

7.—AssAM GAZBTTE.—

No. 90—The 20th April 1880.—Mr. W. E. D’'Arey,
Assistant Conservator of Forests, is declared to have
passed in Assamese by the Higher Standard at the
examination held on the 25th March 1880.

No. 10.—The 11th May 1880.—In exercise of the powers
conferred by Section 41 of Act VIL of 1878 (The Indian
Forest Act, 1878), the Chief Commissioner of Assam is
pleased to make, and, with the sanction of the Gover-
nor-General in Council, to publish, the following rules,
which shall come into force on and from the 1st day of
June 1880:—

CacHAR River Rures.—

I. All words used in these rules and defined in Act VII. of 1878 (The

Indian Forest Act, 1878) shall be deemed to have

Interpretation, clause, the meanings respectively attributed to them by

the said Act.
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II. Al timber and, other forest £r0¢h¢9 which is brought down by the

Stoppage
examinaiion and payment
of dues at revenue sta-
tions.

of timber for -

Barfilk and Katakhal rivers, or any of their
tributaries, in the district of Cachar, shall be
stopped for examination, and for the payment
of the amounts due to Government thereon,
whether as duty, royalty, or on any other account

at the iollowing places, viz. :—
Sonaimukb, on the Barék river ;
Sealtek, on the Barak river; and
Jufferbund, on the Katakhal river ;
or at such other places as the Chief Commissioner may from time to
time, by Notification iu the Assam Gazetle, prescribe.
II1.” All amounts so due to Government shall be paid into the Silchar

Grant of passes for tim-
ber and other produce by
the Forest Officer in
charge of the revenue sta-
tion, and the payment of
fees on such pass.

sudder treasury, or into the Hailakdndi or
Kntigora tebsil treasuries; and the treasury
receipts shall be handed to the Forest Office, in
sharge of the revenue station, who shall there-
upon, if requested to do so by the person in
charge of such timber or forest produce, grant
a pass for the same, in such form as the Chief

Commissioner may from time to time prescribe, and for the issue of which
fees will be levied as follows :— :
(1) For every raft of timber or bamboos or boat carrying Rs. As,
timber or bamboos, and for every raft or boat

carrying charcoal e
(2) For every raft of canes or boat carrying canes ee

et l o
0 8

(3) For every raft of thatching-grass and reeds or ekra,
or boat carrying the same 2ae
No person shall remove any timber or other forest produce from any
place at which the same has been 8o stopped, until such pass has been grant-
ed by the Forest Officer in charge of the revenue station. )
IV. Should the persons in charge of any timber or other forest pro-

Grant of pass on pay-
ment of dues for landing
timber and other produce
before reaching a Iglaoe

ule II.

duce brought down the Bartk and Katakhal
rivers or any of their tribataries in the district
of Cachar desire to land such timber or other
forest produce before reaching any of the places
prescribed under these rules as places for the
stoppage thereof, they shall obtain the permis-

referred to in

sion in writing ‘of the Forest Officer in charge of the nearest revenue
station. If such officer deems fit to grant sach permission, he shall
examine and measure the timber and other forest produce, and shall,
on being handed the treasury receipts, ackrowledging payment of the
amount due to Government thereon, grant a pass as prescribed in Rule III.

V. Except with the permission in writing of the Forest Officer, no

No timber or other pro-
duce. to be removed, and
no tiinber to be cut up or
converted, without pay-
meut of dues and the re-
ceipt of & pass.

for the same.

timber or other forest produce in trausit on the
Barak and Katakhal rivers or any of their
tributaries in the district of Cachar may be
landed or removed inland, nor any such timber
be cut up or converted before the amount due
to Government thereon has been paid, and a
pass has been granted by the Forest Officer for

VI All timber and other forest produce which is brought down any

8to e and examina.
tion of timber, &e, b
any Forest or Polive Oﬂi’-
cer, snd the production of

river in the district of Cachar may be stopped
and examined by any Forest Officer or Police
Officer, and the persons in charge of such tim-
ber or forest produce shall be bound to produce
any passes which may have been granted to
them under these rules, when called upon to do

80 by such Forest Officer or Police Officer.
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VII. Any person infringing any provision of these rules shall be
punished with imprisonment of either descrip-
Penalty. tion, which may extend to six months, or with
fine, which may extend to five hundred rupees

or with both,

No. 11.~The 11th May 1880.—In exercise of the power
conferred by Section 39 of Act VIL of 1878 (The Indian
Forest Act, 1878), the Chief Commissioner of Assam is
pleased, with the previous sanction of the Governor-
General in Council, to direct that, on and from the 1st
day of June 1880, duty shall be levied on all timber which
is brought down from any place beyond the frontier of
British India by the Barak and Katakhal rivers, or any
of their tributariee, in district of Cachar, at the following
rates :—

(1) For every cubic foot of timber in the rough, of the following

kinds: —
Rs. As. P.
Jarul, Nagessar, Cham, Kurta, (all varieties)
jhulna, Gundrai, Sutrang, and Koddum ... 0 4 ©
(2) For every cubic foot of timber in the rough of
: all other kinds e I . 020
(3) For every oubic foot of converted timber, the
“above rates, with an addition of twenty-five
per cent.
(4) For every thousand bamboos e w 2 80

No. 13.~The 13th May 1880.—The Chief Commissioner
has been pleased to amalgamate  the Forest Divisions of
Sibsagar and Golaghét, with effect from the 1st April
1880.

The amalgamated division will be called the Sibsagar
division, and the head-quarters of the division will be at
Sibsagar.

No. 125.—The 18th May 1880.—Mr. W. E. I)’ Arcy, Assis-
tant Conservator of Forests, 2nd Grade, having complied
with the conditions prescribed in the Circular Resolution
No. 32 F., dated the 14th August, 1879, of the Govern-
ment of India, in the Home, Revenue, and Agricultural
Department, is promoted to the 1st Grade of Assistant
Couservators, with effect from the 1st April 1880.

No. 16.—The 10th June 1880.—The Chief Commissioner is
pleased to prescribe the following rates of royalty to be
paid in the district of Cachar on al! forest produce the
property of Government, or which was produced on
Government land, or on lands belonging to or in the
occupation of private persons on which Government has
the right to levy a royalty :—

(1.), For every cubic foot of timber in the rough of the following
kinds :—Jarul, Nagessar, Cham, Karta (all varietics), Jhunla,
Gundrai, Sutrang, and Kuddum,—four annas.

(2) For every cubic foot of timber in the rough of all other
kinds,—two annas.

(3.) . For every cubic foot of converted timber, the above rates
with an addition of 25 per cent.

(4:) For every thousand bamboos,—two rupees eight annas.
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(5.) For every .hundred bundles of canes (Fali and Sundi), at 76
pieces each,—one rupee eight annas.
(6.) For every hundred bundles of cane (Gullah), at 76 pieces
each,—two rupees.
(7.) For every hundred cubio feet (rough outside measurement) of
thatching-grass and reeds or ekra,—four annas.
(8.) For every maund of charcoal,—two annas.

8.~MysoRE GAZETTE.—

No. 5.—The 10th May 1880.—Mr. F. B, Dickinton, Assist-
ant Conservator of Forests, Coorg, is granted examination
leave for three months, under Section 22 of the Forest
Department Code, with effect from the 1st June 1880.

Myr. M. BMuttanna, Probationer, will remain in charge of the
Office of Assistant Conservator of Forests in Coorg,
dudring the absence of Mr. Dickinson, or until further
orders.

No. 7.—The 11th June 1880.—In pursuance of Chief Com-
missioner’s Notification No. 5, dated 10th May 1880, My,
F. B. Dickingon, Assistant Conservator, delivered over,
and Mr. Muttanna, Sub-Assistant Conservator, received
charge of the office of the Assistant Conservator of
Forests, Coorg, on the afternoon of 2nd June 1880,

9,—~BoMBAY GAZETTE—

No. 1676.—April 2ad, 1880.—In supersession of that part
of Government Notification No. 3329, dated 24th June
1879, which relates to the appointment of Mr. Jokn
BMecLeod Oampbell as Forest Settlement Officer in the
Koldba District, Government are pleased, in exercise
of the power conferred by Section 4 of the Indian Forest
Act, 1878, to appoint Mr. B. CQourtenay to be Forest
Settlement Officer in that district for the purposes set
forth in Section 4, Clause (¢), and Section 84 of the said
Act.

April 20th, 1880.—Messrs. H. Mainwaring, Assistant Con-
servator of Forests, and Govind Ramchandra Mahajan, Sub-
Aspistant Conservator of Forests, respectively delivered
over snd received charge of the Satdra District Forest
Office on the 14th April 1880, after office hours.

No. 2089.—21st April 1880.—Mr. Lakshman Ddji Joshi,
Sub-Assistant Conservator of Forests, Théna, has been
allowed privilegeleave of absence for one month, from the
6th instant.

April 26th, 1880.—Messrs. W. J. C. Dunbar, Assistant
Conservator of Forests, and William Allen, Second Assis-
tant Collector, Panch Mahdls, respectively delivered over
and received charge of the Panch Mab4ls District Forest,
Office, on the 22nd April 1880, after office hours.

April 26th, 1880.—Messrs. L. Daji Joshi, and G. K. Shdhané-
Sub-Assistant Conservators of Forests, respectively delif
vered over and received charge of the Southern Télukas of

- the Théna Collectorate on the 15th April 1880, after office
hours. 12
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Messrs. Wamon Ramchandra Gaunde, Sub-Assistant Conser-
vator of Forests, and 4. D, Wilkins, Assistant Conser-
vator of Iorests, respectively delivered over and received
charge of the Ratnégiri District Forest Office on the
15th April 1880, before office hours.

May 20th.—Mr. George Hewett, Assistant Conservator of
Forests, laft charge of his office as Assistant to the
District Forest Officer, Khéndesh, on the 11th May 1880,
after office hours.

Messrs W. Allen, Second Assistant OCollector, Pinch
Mah4ls, and George Hewett, Assistant Conservator of
Forests, respectively delivered over and received charge
of the Panch Mahéls District Forest Office on the 14th
May 1880, before office hours.

No. 2662.—22nd May 1880.—Mr. T. B. Fry, Assistant
Conservator of Forests, Second Grade, has been promoted

" to the First Grade from lst April 1880.

No. 2708.—25th May 1880.—Mr. H. Barrett, Deputy Con-
servator of Forests, First Grade, has been permitted by
Her Majesty’s Secretary of State for India to return to
duty within the period of his leave.

16th June 1880.—Messrs. W. A. Talbot, Assistant Conser-
vator of Forests, and H. Barret?, Deputy Conservator of

Forests, delivered over and received charge respectively
of the Dhirwar Forest Office on the 15th instant, after
office hours.

No. 2878.—4tk June 1880.—His Excellency the Right
Honourable the Governor in Council is pleased to pre-
scribe the following Rules for the Examination of Forest
Officers in this Presidency in supersession of the Rules
published at page 94 of the Bombay Government Gazette
of the 5th February 1874 :—

1. Every officer joining the Forest Department in the Bombay Presi-
dency shall pass an examination in one of the vernacular languages of
the Presidency—Marathi, Gujaréthi, Kénarese or Sindbi—and in surveying
according to the Lower Standard, provided that officers who hold the
certificate of having completed the professional education prescribed by
the Seoretary of State shall not be required to pass again in Surveying.

3. The test in the vernacular language shall be that prescribed 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 as Government may
appoint specially for the purpose.

4. Every officer shall present himself for examination in the vernacular
language of the district in which he is employed at the first meeting
of the Central Committes held after he has been nine months in the
service, and he shall be liable to lose his appointment if he fails to pass
at the first examination held after he has been eighteen months in the
Forest Department.

. 6. The test in surveying according to the Lower Standard will be
as follows :—

A circuit round aun area of not less than two square miles of flat country
to be traversed with a prismatic compass and chain; the bearings, distances
and offsets to be recorded in a field-book, and to be plotted on a scale of
not tess than 8 inches=1 mile.
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- The roads, paths, streams, houses and other topographical features to
be filled in by plane table-and chain. If the officer conducting the exa-
mination certifies that no plane table is available, the interior detail shounld
be filled in by prismatic compass and chain. A line not less than one mile
in length to be levelled throughout from both ends, and the sections to be
afterwards plotted on a scale of 8 inches—=1 mile for horizontal distances,
and not less than 20 feet=1 inch for vertical distances.

© 6. To qualify for promotion to the post of Assistant Conservator of
Forests, 8econd Grade, an examination in the following subjects must be
passed by an Assistant Conservator of the Third Grade :—

First—The vernacular language of the district in which he has been
employed according to the Lower Standard examination test
for junior Civilians, if this test has not already been passed.

Second.—Surveying according to the Lower Standard, if he has not
already qualified in this subject.

Third.~—The Indian Forest Act No. VIL. of 1878.

Fourth.—Departmental rales, accounts, standing orders relating to
forests and official business.

Fifth~The land revenue :gatem of the district in which he may
have been employed.

In addition to the above a certificate must be obtained from tke Conser-
vator of Forests of the Division, in the form prescribed, that the Assistant
Conservator is competent to hold charge of a Forest District.

7. To qualify for promotion to the First Grade of Assistant Conserva.
tore, an Assistant Conservator of the Second Grade must pass an examina-
tion in the vernacular language according to the Higher Standard examina-
tion test prescribed for junior Civilians ; must be certified by the Con-
servator oF Forests to be fully competent -to hold charge of a Forest
District ; and must be considered to have merited promotion.

8. An officer transferred from ome district to another district, in the
vernacular language of wbich he has not passed, will be required to pass
an examination in the vernacular language of his new district, according
to the Lower Standard enminatgyen t{eint withi? onelyﬁeur of t;nmt:r. Hich

partm 9. rtificates of qualification by the Higher
Am D:nd o:nr:ig(i:g:.’ Standard of surveying may be granted to Fgrest
FolL 3. Officers proficient in the following branches of
surveying, vig ;—

In the Field,

Survey with chain only.

Survey with prismatic compass and chain, and plot by angles
and distances.

Traverse with chain and circular protraction.

Traverse with theodolite, chain and clinometer.

Connection of traverses with trigonometrical stations.

Triangulation.

Survey with plane table and chain.

_ Burvey of hilly ground with plane table (to include the fixing of

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

In Office.

Reducing and enlarging a map by squares and triangles.
Use of the [mntagra}"h.g Py 8
Use of the planimeter.

Methods of calculating areas roughly.

Computation of traverses.

Redaction of distances from clinometer readings.
Drawing up a chart from numerical data.

PIARORL o

.

NP e o
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28rd June 1880.—Messrs. W. R. Whollrow, Assistant Con-
servator of Forests, and W. 8. Hexton, Deputy Conser-
vator of Forests, respectively delivered over and received
Forest charge of the Supa Téluka of the Kénara
Collectorate on the 21st instant.

24th June 1880.—Mesars. W. S. Hezton, Deputy Conser-
vator of Forests, and W. B. Woodrow, Assistant Con-
servator of Forests, respectivellg delivered over and
received Forest charge of the Hondvar Téiluka of the
Kénara Collectorate on the 19th instant.

Messrs. W. 8. Hezton, Deputy Conservator of Forests,
and W. A. Talbot, Assistant Conservator of Forests,
respectively delivered over and received Forest charge
of the Kumta Téluka of the Kénara Collecturate on the
19th instant.

29tk June 1880.—Alessrs. G. E. Hewett and W. J. C.
Dunbar, Assistant Conservators of Forests, respectively
delivered over and received charge of the Northern Circle
l?istrict Forest Office on the 24th instant, before office
ours,
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Alfred Pengelly.

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 lost
an excellent servant, and all those who had the privilege of
being personsally 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, Esq., F. R. 8., F. G. 8., etc., who resides at Torquay,
and who is well known as a scientific geologist. In the year
1852, when 9 years old, he left his home for school, spending
five years at Sidcoe in Somersetshire, two years at Bootham in
the city of York, and two years at the Flounder’s Institute,
Ashworth, Yorkshire. From 1861 to 1863 he spent as junior
teacher at Bootham, York. ’

In 1861 he matriculated at the London University, but
instead of proceeding to his degree at that University, he
entered, in October 1863, at Christ’s College, Cambridge, where
he gained a mathematical 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-
ments to be filled by means of a competitive 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
headed the list of the first year, and he arrived after
having spent two and a half years at the French Forest
School at 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
o{ 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 1871,
transferred to the North-Western Provinces, and stationed at
Chakrata.

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

In 1875 be was engaged in making an examination of the
Kumaun Iron Works Forests at the foot of the hills below
Naini Tal, in the Kotah Division.

In October 1876, his services were placed at the disposal of
the Government of the Punjab; he did however not join in the
Punjab until in Febroary 1877, when he was appointed to the
charge of the Ravi Forest Division, and instructed to push on
the demarcation of the Chamba reserves. -

In February 1878 he proceeded on one year’s furlongh. On
his 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 proceeded on six month’s leave on urgent private
affairs, from which be returned in December 1879. He was
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 Lahore rakhs. .

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

It was early in the morning of the 29th July 1880, when his
servents woke him and told him that a black bear was close by
eating the villagers’ fruit. He dressed quickly, went out,
fired at the bear and missed 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, hearinf his dog being punished by the beast,
went to his assistance along 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

ushed him down, or whether Pengelly, in trying to avoid the
Eear, 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 Officers, 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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forest knowledge, but also, and perhaps more so, because of his
thoroughly upright and simple-minded character. He was
a true friend ; and although his life cannot boast of any speci-
ally brilliant episodes, yet he was a man one does not meet

with every day. ‘ :
Alfredr%engelly married about two years ago. He lost his
only child nearly a month before his death, and he leaves a
young widow mourning his loss. S
. PW.

Proposed fire protection in the forests along the sonth-
western declivity of the Sewalih Bange for the
purpose of diminishing the floods which now reach the
Gunges Qanal. |

NuMEROUS as the opportunities are for demonstrating in
India the fact that the damage done by floods may be dimi-
nished by - creating or improving forests on hitherto more or
less barren hill tracts, it is rare that actmal 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 ¢ Chés” in the Hoshiarpur
district. These Chés spread so 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
this 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 attraet
more rain. : :

In the Pabbi hills, 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.

In the case of the south-western 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 forests of the drainage area
of the torrents.
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It cannot be said that the sonth-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 scant
undergrowth and little soil, by reason of the fires whic
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 would take place. The discharge
of the rain water from the surface would be spread over a
greater length of time, and the sudden 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 diminish.

The provision made at the Ganges canal for passing off the
floods from the Sewaliks is of four different kinds :—

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

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

(¢). The Ratman river passes through the canal by means
of dams and sluices 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 mnearly half a crore of
yupees. Compared with the mere 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, it remains to be seen whether the
Canal Department will consider it their interest to contribute
towards the expenses of protecting the forests from fire. One
portion of the area deserves first attention, that of the Ratman
river basin. It includes ten miles length of the Sewalik range.
The arrangements for crossing the Ganges canal at the Ratman
are of a less permanent eharacter. 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 must carry large quantities of detritus, not only
through the canal, but also into the canal. Arrangements will,
therefore, be made for protecting the mountainous portion of
the Ratman catchment area. ﬁhe cost of protection will only
be about Rs. 2,000 a year, whilst the engineering works at the
Ratman represent a capital of five lakhs of rupees, with
Rs. 20,000 mere interest every year.

The questions now, are : Firstly, to what extent the floods will
be finally reduced ? Secondly, to what extent will the transport
of debris and sand across the Gtanges canal be reduced?
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Thirdly, what peried of successful fire protection will elapse
before marked effects will be observed? And, Fourthly, when
will the maximum effect have been approached ?
H. WarTH.
DzrRA DUN, the 27th July 1880.

Burability of Indian Bailway Sleepers, and the rules
for marking them,

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 kinds of wood in use :—

East Indian Railway.—Cannot give any definite information
as to the ages of the different kinds of woods used for
sleepers on this railway, as the system of branding has
been defective.

Speaks of sil as being the most durable of Indian woods,
and states that the average life of sleepers of sil on the
railway has been 14 years.

Eastern Bengal Railway.—Teak, sil, jardl, and iron-wood
sleepers in use: average ages :—

Teak .o oo oee e 14 years.
84 ... o1
Hﬂrd'wood, Jll'ﬁl, &c. .oe ooe 8‘} ”
Iron-wood oee we 12,

Consulting Engineer explains that these figures 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} years in the road, are
yet serviceable.

Northern Bengal Railway.—Sél in use, but for so short a
time that it would be difficult to pronounce any definite opi-
nion as to its durability.

63,000 sal sleepers {aid, time about four years, and renewals
have been at the rate of 14 per cent. Government of Bengal
is of opinion that this percentage is due to the use, in the
first instance, of sapwood ; it having been found that where
heart wood was used, no signs of splitting or decay have
appeared, and that on the whole sdl sleepers make a very
satisfactory road.

Tirhoot Railway.—Deodar and eél 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
failures, but these, it is stated, are due to the necessity for
frequent shifting, and the consequent use of additional spike
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holes, when relaying, resulting in splitting ; these sleepers were
originally laid on the famine line.

84l has been laid over two years, and so far has stood well.

Creosoted pine also in use, but does not last as well as
deodar or sl .

Caleutta and South-Eastern Railway.—Manager finds sal
and teak more durable than creosoted pine, the average life
of which is given at three or four years. He says nothing,
however, as to the age of sil and teak. -

Punjab Northern and Indus Valley Railways.—No records
kept up hitherto.

eodar in use on both railways, and creosoted pine also on
the latter.

Nalhati Railway.~Red gum and creosoted pine in use;
former more durable.

Sind, Punjab and Delki Railway.—Deodar and creosoted
pine in use. . ‘

Deodar, average life ... 12:34 years
Pine » R .. 1635 ,,

No jungle woods in use on the Rajputana Railway.
The Government of . India have prescribed the following
rules for the marking and registration of sleepers :—

Rules prepared by the Consulting Engineer to the Government
of India for State Railways, for the Marking and Registra-
tration of Timber Sleepers. :

The present system’of branding sleepers will be discontinued,
?nd a system of marks on zinc nails will be substituted
or it. - :

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

selected miles, :

3. The miles on which registration is to be adopted should
be selected so as to afford different conditions 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. In 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 registration shall be one for every 50 miles
of railway, but shgi not exceed a maximum of five miles on
any one railway. :

7. For mar{ing sleepers zinc nails will be used 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 necesst:r({
marks for registration. After the marks have been punched,
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 character 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—Babul,

C—Chil,

D—Deodar,

E—Creosoted pine from England,

T—Teak, - .
and such other letters as may, from time to time, be agreed
upon, to denote timber not included above.

10. Figures on the head of the nail will denote the year
in which the sleeper is laid in the road.

11. Thus the mark ) denotes that the sleeper is of deodar,
and has been laid in the rond 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. o

15. These rules will cancel Government of India Circular
No. 292-315 8. R., dated 27th February 1873. :

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

G. L. MOLESWORTH.
313t January 1880.

Jrosts and Sorests.
By E. E. FErNANDEzZ.

THE orders of the Government of India, on the Progress
Report of KForest Administration in the Central Provinces
for 1878-79, while commenting on some observations made
in the Report concerning the effects of the severe frosts of
the winter of 1878-79 on forest trees, say :—

% The damage done to young trees by frost seems to be a
real difficulty in certain localities in the Central Provinces, and
it would be of advantage if some of the young Forest Officers
could study the subject, and could compile all available obser-
valions regarding it, so as-to determine the greater or less
susceptibility of different species of tree in this respect.”

The widespread injurious effects of frost to be witnessed
every year in our forests by the most casnal observer, struck
me from the very first as being one of the most important
points to be inquired into before making any serious attempt
to restock the large areas of sparse scrub, of which we have
become the custodians. Much 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 en pastant, and since the winter of 1877-78 1
have, whenever I could, registered the minimum night and
morning temperatures of each day during the cold season.
I have thus been able to draw certain general conclusions
regarding the effects 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 results I have been able to arrive at, trusting that others,
with more leisure for independent work, or more advaatageously
placed than myself to observe special phenomena, will freely
criticise and record their own experiences in our Forest
Journal. In this manner we shall, in time, come into
possession of a complete body of facts respecting a subject,
the capital importance of which, in sylviculture, is beyond
question. If we will only discover sufficient earnestness of
purpose in the matter, (tovernment will, no doubt, give
every encouragement by supplying the necessary instruments,
and affording special facilities for research to a select few,
whose tastes and attainments lie in the direction of Forest
Meteorology. That this encouragement will not be wanting,
when the occasion arises, may be inferred from the orders of
the Government of India, quoted at 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 preliminary knowledge, it is obviously
impossible to study with any fruit the special susceptibilities
of our various forest species to frost. riting out in camp,
and under the continual pressure of official duties, I shall no
doubt unavoidably omit to mnotice many points which have
been receutly, andy are being daily, cleared up by the researches
of learned German and French vegetable physiologists.
Nearly all my illustrations will be taken from facts that have
come under my own personal observation.

All parts of plants are bad conductors of heat, more
especially so the wood and the corky layer of the bark.
The relative conductive powers of wood, glass and copper are
as 1: 5} : 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 stems are colder than the surrounding air, and
reach their maximum temperature after that of the day has



FROSTS AND FORESTS. 101

been attained, the former maximum being of course lower than
the latter. On the other hand, as the surrounding air cools
much 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 has fallen to its
lowest point, and has begun to rise again. They, therefore,
never reach so low a temperature as the surrounding air.
Thus is explained the almost complete immunity of dormant
buds to the effects of frost—thanﬂa to the protective coverin
of the outer bark, when once the rhytidom has been formed.
Hence also the fact that frost seldom kills a well established
seedling outright, the part suffering being only the herbaceous
portion, the pith of which is still unprotected by a sufficiently
thick woody sheath.

Bat the most energetic cause of fall of temperature in
plants, as well as the most rapid in its effects, is, withont
question, radiation. Hence the roots and the buds at the
collum suffer much less than the portions of the plant well
above the ground, and, therefore, more freely e?oeed. Other
things being equal, it is obvious that rapidity of radiation is
directly proportional to the extent of radiating surface. It
hence follows as a corollary, that (czteris paribue understood)
the greater the proportion of radiating surface to mass is,
the greater will be the susceptibility of the plant in question
to frost. We can now understand the reason of the higher
sensitiveness to frost of species with large leaves, or with
buds, leaves, and internodes possessing a hairy, warty or
rongh surface, as, for instance, Stercwlia wurens, Teak,
Terminalia belerica, T. tomentosa, Buckanania latifolia,
Bombazx malabaricum, Gmelina arborea, &c. Thus also may
be explained the predominance and more or less complete
exclusiveness of the needle-leaved trees (Conifere) in gigh
latitades and at lofty elevations.

The energy with which those parts of plants which have an
extended surface radiate, is shown by comparing the respective
temperatures marked during a clear nilght by a freely exposed
thermometer, resting directly on turf, and by another placed
in the air a certain height above the former. The first may
register frost, while the second still stands some degrees
above freezing point. A further illustration of this fact is
afforded by nature herself in the greater abundance of dew
and hoar frost deposited on plant parts possessing an extended
surface.

If water, containing other substances in suspension, be
subjected to the process of freezing, it will be found that, as
freezing goes on, the mixture separates, on the one hand,
into pure water which congeals and forms ice, and on the
other, into a concentrated solution of the suspended substances,
the freezing point of which solution is below that of water.

14
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Moreover, as the learned Ruedorff has demonstrated, the act
of concentration itself of these substances induces many
chemical changes, new compounds being actually formed.

The water contained at any time in a plant is there present
in two different ways. One portion of it exists therein as
a free liguid, holding certain substances in solution: this
liquid is the CRLL-8AP of modern botanists. The other portion
of the water surrounds and clings fast, by the force of
adhesion, to the molecules of the cell-wall, and the substances
in the protoplasm, and its quantity remains more or less
constant. Physicists apply the term HYDROSTATIC to water
in this state. The most perfectly seasoned (air-dried) 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, whereas the water of the cell-sap separates
from the protoplasm, and the substances held in solution in
it, and oozing out through the cell-wall becomes frozen
outside the cells (never inside). During the process of
freezing, the fce crystals grow onby additions to their base,
as the water gradually issues from the cell to the outside of
the ‘cell-wall. If the frost lasts long enough, the outer
surface of the cell-walls becomes encrusted with a constantly
thickening coat of ice ¢rystals. As the water within the
cell is thus constantl diminishing, the walls of the cells
¢ollapse inwards, and the turgescence of the tissues is thus
destroyed.® These last become broken, and in the case
of large watery leaf stalks, like those of the artichoke, the
epidermis bBecomes completely disunited from the internal
tissues, and covers them merely as a loose sac or sheath. Sachs
obtained 99 grammes of pure ice, from 398 grammes of an
artichoke stalk, or 25 per cent of the total weight of the
original stalk. After the frost of 25th November 1879, at
Kirgaon, I examined several frost-bitten teak seedlings, some
of them five feet high, and found that the connection between the
bark and the enclosed stalk had been destroyed in many
places. According to Caspary the crystals sometimes grow
outwards like combs, the teeth of which gradually tear
through the epidermis and protrude out.

When thaw sets 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 emough to
have already injured the tissues beyond all chance of recovery.
In that case all the melted ice may be reabsorbed, and the
disrupted tissués may reunite, and resume their wonted
functions. Indeed it is seldom that death is the direct result

® This collapse is seen in & very striking manner in the frost-bitten tender shoots
of the orange plant.
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of freezing. For the most part it- is .caused by rapid thaw,
for then the quantity of water outside the walls of the cells
becomes al] at once too large to be abgorbed, and fills up the
spaces between the disrupted tissues, usually with a fatal
result, capsing decomposition of the 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 sll present the same
appearance. Those that are ultimately to die are undistinguish-
able from those that recover afterwards. But as thaw gradually
sets in, little by little the turgescence of the former collapses,
discolouration commences, and the leaves gradually dry up,
or shrivel up and die.

In the teak seedlings at Kirgaon, referred to higher up as
having had the bark disunited fromn the internal tissues, I found
some water in the intervening spaces, after the portion of stem
containing them was quite dead, proving that this, so to say,
extravasated water could not be reabsorbed. And one of these
seedlings, five feet high, which 1 cut on the 31st January 1880,
showed that the pith, and all the tissues of the upper six inches
of the stem, were quite rotten from excess of moisture. As I
continued making sections lower down the stem, I found the
cambinm of the bark and wood quite black and rotten all
round down to within one inch of the crown of the root, where
the woody sheath had not attained a greater thickness thau
one-sixth of an inch; the woody tissue and pith also were black
and rotten. Lower down the stem, where 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 decomposed 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 sides of the rectangular stem
were apparently unharmed, owing, no doubt, to the leaves just
above them being able to draw up at once, thanks to their
suction power, any excess of moisture collected vertically
under them. Thus it was clear that whatever the other causes
of death were, the immediate cause was excess of moisture
which could not be reabsorbed, and which ultimately brought
about the decomposition of the tissues affected.

Chemical changes produce a dusky colour in the extravasated
sap just as in ordinary expressed sap, and in the case of leavea
and herbaceous stems, rapid evaporation soon causes a com-
plete drying up of the dead tissue. The Butea frondosa leaf
becomes quite brittle within two hours after the setting in of
thaw.

The substances left behind in the cell, after the water has
frozen outside on the cell-wall, may undergo decomposition, .
and enter into new combinations. The chlorophyll grains may
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become disorganised, the whole protoplasm becoming cloudy
and of a brownish or yellowish colour, as in the leaves of the
Orange, Anogeissus latifolia, Butea frondosa, Pterocarpus
marsupium, Elzodendron paniculatsm and a host of other
trees, or it may become a dusky green as in the Terminalia
bellerica or assume a blotchy, pale leprous green, as in the
partially frost-bitten leaves of the Bér. In other cases the chlo-
rophyll may remain unchanged, while coloured masses, either
red or pale yellow, form and occupy the upper part of the cells
of the superior surface of the leaves, as in the Sedum and
Makonia. The red colouring matter here is soluble in water
-and gives, on spectrum analysis, the same bands as the red
colouring matter of flowers. The change is dueto the colour-
ing of the part by radiation. Light does not cause any altera-
tion, and the green colour is restored when the temperature
rises. The restoration is a slow process, while the change in
colour may be effected in a single frosty night. I would
recommend this point to the attention of our Himalayan
foresters.

We are now at liberty to lay down the following general
proposition, viz., that the greater the ?uantity of water in the
cell-sap is, cezters paribus, the larger will be the quantity of ice
formed, the more marked the collapse of the cell-wall, the
severer the disruption of the tissues, and the more dangerous the
effects of a rapid thaw. We thus see why the sap-gorged
tender teak shoot falls an easy victim to frost; also why the
Boswellia thurifera and Odina Wodier are more easily affected
by frost than the Anjan and the Bér; and why the Phyllan-
thus Emblica is at once frost-bitten, while the Khair escapes
although, so far as leafy expansion is concerned, the two stand
more or less on an equality. We can now understand why air-
dried seeds undergo almost any degree of cold without losing
their germinative power, and why winter buds of woody plants,
that lose their leaves in antumn, withstand all alternations of
frost and thaw., These buds are as rich in assimilated solid
substances as they are poor in water. Again the reason is now
obvious why, in countries where the winter or season of dor-
mant vegetation is immediately succeeded biy a well-marked
spring or season of reawakening vegetable life, late frosts are

ways attended with fatal results (all the new shoots are at this
time saturated with water) ; whereas, in countries like most parts
of India, where the season for the cessation of growth of the
principal forest trees is not the cold season, but quite a different
one, viz., the hot weather, which intervenes between the former
and the revival of vegetation, it is, of course, evident that the
later a frost occurs, the less it is to be feared. On the other
hand, it is clear that early frosts are dangerous everywhere, for
nowhere, at the time when they occur, is vegetable growth in a
quiescent state. To use the vulgar, rather inaccurate, but
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forcible 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
sap is thin and watery. We thus see why in India, and in
otger countries in which vegetable growth is continued al-
though with constantly decreasing activity throughout the
whole winter, to cease only at the commencement of the
immediately ensuing hot weather, frosts, even the mildest, are
always to be dreaded.®* Hence it is not quite correct to say,
as even many scientific foresters are wont to express 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. It is quite true that proper ligniﬁcationo(l))‘{
interposing & sheath of a badly conducting substance like wood,
protects the pith against the cold of the outside air; but what
effect can it have on the buds, the death of which means the
death of the shoot? Moreover, the woody sheath must be fairly
thick, if it is to afford the necessary protection to the pith.
At the Kirgaon Nursery in Nimar, the pith of teak seedlings
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 must have passed, or be suffi-
ciently advanced, for the sap to contain the greatest proportion
possible of solid matter in tEe shape of the reserve food stored
up for use at the beginning of the next growing season.t

Plants possessing tough leathery leaves, fike the Celastrus
senegalensis, Hardwickia binata, Pipal, Bér, the Mistletoes, &c.,
generally resist frost well, and the mosses, fungi, and the so-called
lichens, which are nearly always dry and leathery, seem never
to be affected at all. The texture of their tissues, as well as
the smoothness of their parts is, no doubt, one of the chief
causes of their low radiating power. But the present state of
our knowledge on this point is not sufficiently advanced to
warrant any general rule being deduced. We can, until further
study brings new facts to light, only say that the nature itself of
the plants conduces in a manner still undefined to the faculty
it possesses of resisting frost. With respect to the mosses and
fungi, and what we shall still call lichens, we know that their

® This fact cannot be too much insisted upon, for people, carried away by the
present acclimatisation mania, fondly imagine that because trees from the temperate
sone stand the most rigorous winters in their own native clime, it therefore follows
that they will thrive when transplanted to the highlands of Indis, if only the condi.
tions of soil, temperature, and rainfall be the same. Let them remember that our
alternation of seasons is not the same, and that rapid, almost instantaneous, thaw is
the invariable rule, not the exception. .

+ This remark does not apply to leaves, which seem to be more sensitive the
nearer they are to their shed: time, as will be seen lower down. The question
bero is the vitality of the shoot iteelf,
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vitality is not only proof to extremely low degrees of cold, but
also to complete drying up, whether this is caused naturally
or artificially.

In the same way different varieties of the same species are
distinguished by their different degrees of sensitiveness to frost,
1 bive myself no doubt that careful and intelligent study will
show that these various relative degrees are simply the combined
result of modifications effected in the size of the leaves and
in the nature of their sutface, in the rapidity and vigour of their
growth, in the period of the year for the fall gnd renewal of
their foliage, &c. So far as frost is concerned, the acclimatisa-
tion of a plant, introduced into a country the meteorological
conditions of which differ from those of its habitat, is possible
ouly on the supposition that such favourable modifications can
be gradually produced.

A little reflection will show that the depth, nature, and com-
position of the soil and sub-soil, in which a plant has its roots,
influence, to a considerable extent, its sensitiveness to frost,
When the soil is favourable, and growth rapid, early frosts will
find the shoots charged with sap, and vegetation still more or
less active, these circumstances being aggravated in countries
possessing seasons like ours in Ceutral India, where all forests
possess the characteristic of early frosts. On the other hand
if the soil is poor and shallow, and the sub-soil is hard, and pre-
sents no facilities for the penetration of the roots into it, like the
masses of sheet rock, which form so peculiar a feature of a great
partof the trapcountry, the roots remain superficial and exposed to
extreme alternations of temperature, and the shoots of the year are
thin and weakly, and experience the effects of frast in their
greatest intensity. Thus in the cold weather of last year, young
Hardwickias growing on sheet-trap in the Khandwa reserve,
and in the moist, rich, deep-soil, sandstone valleys of Punasa,
were all more or less frost-bitten, while those standing in me-
dium soil or on freely fissured rock, were scarcely touched at all.
Again in the cold weather of 1877-78, the Bér bushes in the
deep, moist, rich soil below the village of Desli in Kalibhit suf-
fered very severely, more 8o even than Dhaora (Anogeissus lati-
Jolia) in medium soils, while bushes of the same height in the
vicinity, where the soil was of an average type, escaped without
any injury at 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 occur from the solstice, for the sun is
then more powerful, and then, therefore, all the more rapid.

The dew-point or relative humidity of the air affects the
greater or less sensibility of a plant to frost. The greater the
relative humidity, the more intense the hoar frost, and hence the
severer its effects on vegetation. This is why the ravages of
frost, along river banks, in swampy ground, and in low-lying
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sitndtions, generally hre greater than in other localities, and why
small bushes and the lower branches of trees are frost-bitten,
when tall poles and the higher branches are either not affected
at all, or are affected relatively only to a slight extent. When
fogs prevail, the destructive effects of frost are clearly defined
by a line coinciding with the height of the fogs. On elevated
ground, solitary teak trees,20 feet high, may resist as low a tem-
perature as 21° Fah. without showing a single frost-bitten leaf,
whereas in low, moist situations all the leaves, and many of the
voung shoots and buds, would be killed by a temperature of 25°
Fah. In India one of the causes of the greater severity of
early frosts is the greater saturation of the air owing to the
proximity of the monsoon just past.

Captain Losack has recorded that fire conservancy tends to
heighten the susceptibility of forest trees to frost. It would be
interesting to know whether the experience of other forest
officers coincides with that of Captain Losack. Any opinion on
the subject can be valuable only on the indispensable condition
of long and continued acquaintance with the forests concerned,
which must bave been protected from fire for a sufficient num-
ber of years to allow of the comparative severity of successive
winters being fully considered in deciding the question at issue.
For instance the past two winters in the Central Provinces have
been exceptionally severe. I do not believe as low degrees of
cold have ever been registered before, since meteorological ob-
servations have been regularly taken and recorded here. It
would, therefore, be unfair to charge to fire conservancy the
greater destructiveness of the frosts of 1878-79 and 1879-80.
Of course there is no & priori objection against Captain Losack’s
conclusion regarding this subject. Indeed it is quite possible
that the increased humidity, both of the soil and atmosphere, due
to successful fire conservancy, does, by raising the dew-point and
producing more generous growth, aggravate the injurious effects
of frost. But, on the other band, enhanced vegetative vigour
signifies more cover, and, therefore, greater impediment to radia-
tion, the most energetic as well as the most rapid cause of fall of
temperature. I myself can offer no opinion on the subject, as
my longest acquaintance with a fire-conserved forest extends
over only five years, and I do not possess sufficient data to draw
any inference of greater value than mere guess-work. This
much I can say wiﬁ certainty, that during neither of the two
past winters, unexceptionally severe though they were, did I
obsetve that the vegetation in the fire-conserved forests suffered
more than in the adjoining private or Government non-con-
served forests,

My observations seem to me to tend towards establishing the
general proposition that, with deciduous trees, early leaf-shedding
18 directly connected with the sensitiveness of the leaves them-
selves to early frosts. The Boswellia thurifera, Odina Wodier,
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- Bombaz malabaricum, and Sterculia urens are among the wvery
first to shed their leaves, and they show most conspicuously of
all the injurious effects of frost. Of course there are other
causes, as shown above, which operate to render them extremely
sensitive to low temperatures. For instance, the first three
species are rich in sap, while the Bombaz has also, with the
Sterculia, large leaves. But that early leaf-shedding has some
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 19°Fah. ; neverthelessnumerous Butea frondosa trees, from
25 feet to 30 feet high, showed few signs of frost bite. On the
6th and 7th December following, the minimum temperatures
were respectively 21°and 23°i.e., from two to four degrees higher
than on the 19th November, and yet the Butea suffered on those
two nights, or rather mornings, more than on the latter date.
Again, on the 25th, 26th, 27th and 28th January 1880, the
Jowest temperatures were respectively 21°,22°, 25°and 283°Fah.,
i.e., the temperature on those days was from 2° to 7§° warmer
than on the 19th November, and 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 these
last-mentioned frosts on the Butea were much more marked than
those of the preceding severer ones. Whether this greater
susceptibility of the leaves is due to their diminished vitality,

* and, therefore, lessened recuperative power as the time for shed-
ding approaches, although a likely explanation, can only be, for
the present, a matter of conjecture. The fact is there clear and
indisputable. Other species, as far as I have observed, have be-
haved similarly, though not in so marked a manner as the
Butea. The Zizyphus and Celastrus senegalensis may be quoted
a8 instances out of a number.

(To be continued.)

3 Submarine Sorest at Bombay,

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 was published in their Records for 1878,
by the Geological Survey, with a note by Mr. W. T. Blanford,
which we reproduce below. But it will doubtless interest the
readers of the ¢ INDIAN FoRESTER” to have some details relating
to a subject which has a special interest for foresters. These
details have been extracted chiefly from a late report by Mr.
Ormiston, the Resident Engineer o{ the Bombay Port Trust.
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The bottom of the dock is 45 feet below the B. M. Stone
at 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 20 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 trees 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 thick, and the roots were spread
out almost at right angles to the trunk. In some of the
fissures of the rock there was black muddy loam, possibly
the remains of decayed roots. Altogether 382 trees were
found. They varied considerably in length and thickness, but
appeared to be of contemporaneous growth—223 were standing
upright, and 159 had fallen. The largest tree was 4 feet
8 inches (according to the latest report 36 inches only)
in girth and 46 feet in length; this was found on its side.
Several others of equal girth were standing upright, but
the upright trees were all broken off near the surface of the
blue clay. The trees were standing at different levels, the
highest being 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, at extreme spring
tides, is 16-60 feet, so that 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
were completely riddled to a short distance into the blue clay
by the perforations of the Teredo navalis or another similarly
destructive animal. Lower down, the holes became fewer, and
many of the trees, when cut through into blocks, showed a
single hole winding towards the roots, and getting larger as it
approached the foot of the tree.

Of the trees found lying down, some must have drifted as
they were without branches or roots. The large fallen down
tree, mentioned above, had left a complete cast of its branches
in the blue clay, though the woody matter was gone.

15
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Apparently all the trees were of the same kind, except two,
which it is said looked like teak trees. The wood of the others 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 objects 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 were
noticed, the latter having left impressions of their shapes in
the blue clay, a fine film at the outside skin in some cases
adbering to the clay. None of the casts were more than
balf an inch wide, but they were found]close together, and in a
vertical position.

Below the places where these casts of seeds were traced, it
is mentioned, that the loam stratam was perforated with holes
like rat 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.

The 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 were 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, it will be well here to offer a few
remarks which may be of interest to our readers. So much
seems clear, that, after the land on which the trees grew had
subsided below the sea, a deposit of clay, gradually an% slowly,
settled down upon the trees, and that at a later period a second
deposit coming from another source, and cousisting 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 bad settled around them, they were broken, and
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;eserved its character in a remarkable mauner. It would

well to examine the structure of the wood found, and to
compare it with that of Indian woods of the present day’

® We have received specimens of two kinds of wood: the first is rotten and has
lost nearly all trace of structure, but the characteristic odour as well as the colour
and texture Eroclnim it to be unmistakeably ¢ Teak’; the second is sound and good and
is a hard dark red wood which in structure corresponds with ‘Khair’ (dcacia catechs).
The darker colour is probably the result of its long sojourn in the mud.—Ep,
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in order to identify them, and determine whether they belong
to families which are extinct, or are still found in India.

2nd September 1880. D. B.

Nors BY Mz. Branrorp.—This discovery of trees,in the spot on which they grew,
below low-water mark in Bombay Island, is chiefly remarkable, because it shows that,
in recent or sub-recent times, depression must have taken place in the immediate
neighbourhood or ﬂ\md which appears to have been raised The Prinoce’s Dock
is on the eastern or harbour side of Bombay Island, and the Eo:l&llmdo surrounding
the fort on the western side, not a mile away from the dock, is composed of the
rock called littoral concrete by Dr. Buist, a mass of shells, corals and sand, cemented
together by carbonate of lime, It is scarcely possible that the materials of which this
rock conmists can have been accumulated at their present elevation above the sea ;
in all probability they formed, when first deposited, a sand bank or beach not raised
above high-water mark, and as it is difficult to understand how elevaticn and depres-
sion can have occurred simultaneously on different sides of so small an area as
Bombay Island, it is probable that the whole area has undergone elevation and
depression alternately. If the elevation be the older movement, then the Esplanade
must once have been several feet higher than it mow is; if the depression is older,
the trees at Prince’s Dock have been at a greater depth beneath the sea than they
now are. The former is perhaps more probable.

That such alternate movements of elevation and depression have taken place in
Bombay Island, was shewn by Dr. Buist many years ago, though to a gmaller extent
than now appears probable. At the same time, before the depth to which depreesion
has extended in this case, can be estimated, it is ry to ascertain what kinds of
troes are represented. If thegebo such as grow on land, the depression must have
been greater than if they belong to such forms as dviceania or Brugwiera, which
grow some feet below high.water mark. The circumstance that the trees are bored
by Teredo is in favour on their having grown in salt marsh, where these mollusca
are peculiarly abundant.

3 visit to FMount Saron near Foulon, Srance.

WHILST on a tour in the south of France, I did not of course
omit the opportunity 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
in the Forest Conference Report of 1874, but a few particulars
of my own observations may interest some of the readers of
the “ INDIAN ForesTER.” Not having been fortunate enough
to find any one thoroughly well acquainted with the progress
of the works during my shdft visit, allowance must be made
for the incomplete information obtained. This mountain forms
what may be called the centre part of a range of hills of
magnesian 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, it struck me as being of as dry and barren a nature
as any of the arid hills of Rajputana or the Punjab,

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 case of the black marl hills of
the Hautes and Basses Alpes, for the hill being composed of
hard limestone, the formation of mud 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, it
is rather too much to say, I think, that the harbour roads were




112 4 VISIT TO MOUNT FARON NEAR TOULON, FRANCE.

obstructed by the “debris,” &ec., or that the hill consists of a
mass of rolling stones as the descriptions would lead one
“to believe.

The area submitted to reboisement treatment is about 365
hectares, thé 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 28} 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 climate is decidedly hot for Europe, and
droughts frequent, yet taking everything into consideration,
the heat and dryness are nothing like that of Rajputana or
Northern India.

Judging from some single trees and patches of the ancient
forest still apparent, the natural vegetation seems to have
consisted principally of Scetch fir and Maritime pine; and
considerable areas of forest composed of these species still exist
in other parts of the range.

The undergrowth consists principally of broom, juniper,
brambles, and 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 strange shrubs
and bushes are now to be seen, aud 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 whatever, there could not have been
much trouble in inducing the neighbouring inhabitants to give
up their grazing rights. Besides this, they are said to have
for many years abandoned the custom of keeping large tlocks,
and confined themselves to the cultivation of vines, olives
and figs, which was found to be much more profitable.

The difficulties encountered in some parts of India, when
grazing is to be excluded from certain reserved tracts, in the
neighbourhood of which the principal source of welfare of the
inhabitants consists in keeping large flocks of sheep and goats,
is well known; and no comparison is admissible between the
success of the exclusion of cattle from Mount Faron, and
similar attempts in India, especially when the inhabitants in
the neighbourhood 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 disagpointed with
the show of natural vegetation, represented by 27 years
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conservation, and could point out several tracts in various parts
of India, which, when taken in band, were vrobably equally
barren, and where, notwithstanding the great difficulties of
keeping out cattle, now exhibit a much better natural growth,
even after five or six years conservation only. The principal
method employed for effecting the reboisement of this tract has
been by means of sowings in pits dug about 0-80 to 1°00 metres
in depth, all the available soi] being collected at the bottom.

This, on an average, left an empty space of about 0°50
centimetres, which had the advantage of giving the young
plants a certain amount of shelter during their early growth.

Owing to the very hard rocky nature of the soil, which
necessitated the digging or rather quarrying out of the pits at
those places when there was a likelihood of encountering fissures
in the rock, the pits are very irregularly distributed over the
surface, but, as a rule, they are placed from three to five metres
apart.

pMost of the pits are filled with strong plants of Aleppo pine,
Maritime pine, Holm oak (Q. ilex); Acacia (Robinia), &c., of
all ages, as the sowings often failed, and had 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 roots to penetrate.
Planting with strong plants would undoubtedly bave succeeded
better, but when sowing was found to answer, and being at
the same time less expensive, it was naturally finally adopted.

Some of the trees of the older plantations are 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 has now been completed, with the exception of
the parts 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 Hautes and Basses
Alpes, and where the cost has amounted, in some cases, to as
much as 350 francs per acre; but it must be recollected that
in the case of Mount Faron no masonry weirs or other works
of an expensive nature have been constructed.

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 it became neces-
sary to clear portions of the forest for military operations ; but
however good the theory, the idea has not been found altogether
gﬂracticab o, a8 it appears that pines only will grow on the

d limestone rock.

All attempts at planting larch, cedar, emcalyptus, &e.,
have naturally failed. Although the reboisement of Mount
Faron has been an undoubted success, and has been executed
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apparently at a very moderate cost, still it must be recollected
that, on the whole, the conditions of rainfall, climate, experience,
gkilled labour, supervision, &c., are much more favourable
than in the case of any similar works undertaken in India.

It 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 must of course be admitted ; but, on the whole, I think it
must be allowed that the conditions are decidedly very much
in favour of the success of the Mount Faron operations, even
though the conditions are perhaps as unfavourable as can be

fouad in Europe.
E. McA. MoIr.

Precautions to be faken in felling trees singly in dense
forests.

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 injury.

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.

It is necessary, therefore, when a tree is to be felled, first
for us to determine in which direction there are fewest seed-
lings and trees, for in that direction the tree ought to be felled ;
ang,s accordingly, I would suggest that the departmental mark
be placed on the tree on that side.

1t 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 branches, these as well as 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 at two feet from the
ground, the wood-cutter must be carefully instructed first to
cut the tree with the axe very deep on that side of the tree to
which it 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 portion should be cut by the saw on the
opposite side or back 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 carefully used, the wood-cutter may rescue the lives of
many valuable seedlings.

8. C. CHUCKERBUTTY.
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Soreats and Jrboricultural Flork in Queensland.

WE have received from Mr. L. A. Bernays, the Vice Pre-
sident of the Queensland Acclimatization Society, a copy of
the Society’s Report for 1879, together with a paper by himself
on the subject of Economic Tropical Horticulture in Northern
. Queensland.

From these %amm 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 useful 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 :—

« Having been desired by you, 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 upon the subject with those of
many intelligent persons engaged in various ways in timber-
getting. There can be no question that the subject is one of
extreme importance to the future of the colony ; and the fact
that we have still enormous tracts of timbered country, affords
facilities 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 induced 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. 1 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, and the creation and
preservation of timber reserves. The example of India abun-
dantly proves that this may not only be accomplished without
being a charie upon the State, but that such a department,
properly worked, may be made a source of revenue. Gazette
notifications upon the subject of felling timber are of no prac-
tical effect unless the orders of (rovernment 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, as
to indicate it 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 Queensland Govern-
ment, a competent officer to examine our forests, and to prepare
a scheme for their managemeut and preservation. The expense
of this preliminary step would not be great, nor need it com-
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mit the Government as to their course of further procedure,
while it is more than probable that a plan would be devised
under which a Forest Department could be made, at the least
self-supporting, and, in course of time, even asource of revenue,”’

And from these remarks it is 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 number.

On the subject of the Cedar Forests (Cedrela) we quote as
follows :—

“In the meanwhile, as our rich cedar forests are all too
rapidly disappearing, a preliminary step might, with advantage,
be taken by the issue of a memorandum to the various persons
engaged in the cedar trade, inviting suggestions from them
for regulations, which, while not needlessly repressing the
industry, would prevent much of the heedless felling of this
valuable timber, which, despite existing regulations, is now
undoubtedly 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 regulations
for this object.” :

But we hope the Queensland Government will not waste more
time in inviting opinions, but set to work in earnest in demarca-
tion.

Mr. Bernays’ report gives an interesting list of exotic trees
successfully introduced into the colony, and mentions that many
Indian trees, especially teak, thrive admirably. We wish the
Society every success, and hope that some good practical results
will follow their recommendation of Forest Conservancy.

@echnical Ferms of Horest Eeonomy.
TO THE EDITOR OF THE ‘ INDIAN FORESTER.”

Sir,~I should be much obliged if any one would assist
me, in any way they may be able, to acquire a knowledge of
the technical terms used in India, England, Canada, or other
countries 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 exgressed
by the given term, should be added, in English, And I ma
here offer a suggestion, which is, that the editor should publis
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 certain number of the technical terms of France or
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Germany, inviting forest officers to send in English renderings
and definitions for publication. This would be a good exercise
for all of .us, and would oblige us to refer to our books, and
prevent our forgetting former studies. The definition given
by each would enable the editor to judge if the contributor
bad 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 his opinion respect-
ing each. None should be omitted, as it would be for the
majority to adopt the rendered term, or the definition which
should be most generally acceptable.

In the days when forests were of greater importance in Eng-
land than they are at present, I feel sure books must have
been written containing many terms which would be of great
service now, perhaps in a modified sense, as renderings for the
technical terms of France or Germany which many, no doubt,
who have studied in those countries, find it difficult to express
in our mother tongue.

We should most likely find, in some old books, the names
given to high forest at 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 should be com-

iled, had been communicated to the Commissioners of Her
Khjesty’s Woods and Forests, Whitehall, by Mr. Herman
Merivale, C.B., in April 1870, and that in reply it had been
stated that the work would probably be ready at 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 at a forest
conference some time ago, and I have a copy of the pamphlet
then printed.

I hoped to be able to learn much from Messrs. Smythies
and Fernandez’ translation of the Manuel de Sylviculture, by
M. Bagneris, and I applied for a copy or two of the 2nd edition,
but I believe it has not yet been brought out.

Much might be done by forest officers at home on leave,
if they were to look up information 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 way con-
* nected with forests or the chase. The list might be published
in the ¢ INDIAN FORESTER,” and then any officer going home on
leave would have no difficulty (if he had inclination aud oppor-
tanity) in obtaining any book mentioned in the list.

16
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Perhaps also the Government might be induced to order the
publication of the handbooks above referred to, which was
suggested by Mr. Leeds. .

Without some such assistance in this matter, forest termino-
logy, and in like manner forest conservancy, will make but
slow progress. As it is, forest officers appear to be diffident
in writing on subjects connected with forest conservancy,
doubtless finding it, as I do, difficult to express themselves con-
cisely and intelligibly. Yet in so large a country as India,
writing is our ﬁest means of exchanging ideas and communi-
cating our experiences. Without such interchange and com-
munication, much valuable experience will be lost or confined to
parrow limits.

We all know the maxim that time is money. I remember
baving seen this adage blazoned in gold letters above a church
clock, a quaint place to inscribe it, in a small French town,
I believe it was at Barcelonnette. It was written in English,
and perhaps the majority of the inhabitants did not under-
stand it, for theirs was anything but a busy, bustling, money-
getting community.

But we Englishmen understand the maxim well, and I
think it is applicable in the present instance.

Forest terminology cannot be studied without one’s learning
sometbing about forest economy, and that with a 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 Frauce and Germany. These working
plans we are at present obliged to make very simple and in-
complete, because imsufficient knowledge would prevent the
proper execution of scientific working plans by the officers
who would bave to be entrusted with their practical work-
ing. Thus our administration tends towards the extraction
of timber more than towards progressive amelioration of the
forests enirusted to us. Yet scientific working plans alone
can secure the triple object of forest conservancy, viz., to keep
up the yield of the forests, to remew them simply, by the
aid of Nature’s own action, without costly plantations, and
to continue to improve them to the utmost, without imposing
inordinate expense or sacrifice upon the present generation
for the profit of futurity. -

The attainment of these ends will ensure a great mone
advantage to the Government, and to the country at large ; and,
in endeavouring to bring them about, let us remember that,
whenever haste will not compromise them, time is money.

HARrD Casn.



119

Belation between the weight and contents of stacked fuel.
TO THE EDITOR OF THE “INDIAN FORESTER.”

Dear Sir,—Will not eome of your readers, who have charge
of fuel works, undertake an experiment to determine the
relation existing between stacked fuel and its solid contents?
Surely at Changa Manga, or in Nimar, or at some of the
hill stations, sucﬁ an experiment would present no difficulties.
The experiment conducted by me at Chakrata in 1873 was
only a commencement, and we require more extended obser-
vations before we can come to a definite conclusion.

A. SMYTHIES.

Hirewood and its cost of extraction from Jaunsar Horests.

TO THE EDITOR OF THE ‘‘ INDIAN FORESTER.”

Sir,—The following particulars regarding the rates paid
for cutting and carringe of firewood in the Jaumsar Division
may be of interest to some of your readers :—

ur unit of measurement is 100 cubic feet stacked. One
stack of fuel in the forest is 20 feet long, 5 feet high, and

2 feet broad, the fuel being sawn up into 2-feet length. For
felling, cutting, and stacking we pay Ra. 2 per 100 cubic feet,
that is, Rs. 4 per stack, no matter whether the fuel is oak
or fir. Thereis also 5 per cent. commission to be paid to
the contractors, which comes to one anna seven pie per 100
cabic feet.

. For carringe we pay Rs. 1-8 per 100 cubic feet of oak per
mile, and Rs. 1-4 per 100 cubic feet of fir. There is also
5 per cent. commission on these rates, which brings them up
to Rs. 1-3, Rs.2-4 for oak, and Rs. 1-5-0 for fir.

. For stacking in the sale dep6t we pay 5 annas per 100 cubic
eet‘

Let us now consider the cost of bringing 100 cubic feet
of either kind of fuel from the forest to the sale depdt, at
distances of five and ten miles—

1s1.—From a distauce of five miles.

Oak. Fir,
Rs. As. P. Rs. As. P,

Cuttinginforest ... 2 1 7 2 1 7
Carriage e 714 0 6 3 O
Stackingindepdt ... 0 5 0 0 5 0
Total Rs. ... 10 4 7 815 7



120 THE CHANGA-MANGA WORKING PLAN.

2nd.—From a distance of ten miles.
QOak. Fir.
Rs. As. P.Rs. Ag P.
Cutting in forest ... 2 1 7 2 1 7
Carriage .. 1512 0 13 2 O
Stacking indepft ... 0 5 0 0 5 0

Total Rs. ... 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 rates into the cost per 100 maunds, taking 250
cubic feet stacked oak, or 330 cubic feet fir, as the equivalent
of 100 maunds. Accordingly we find that in the first cdse 100
maunds of oak cost Rs. 25-11-6, and of fir Rs. 23-8-11,
and in the second case the cost of the former is Rs. 45-6-6, and
of the latter Rs. 51-4-4.

The above only represents the actual cost, and nothing is
included for road-making and road repairs, establishment, &e.

10tk July 1880. A. SMYTHIES,
@he Changa-Fanga FWorking Plan.

To THE EDITOR OF THE ‘ INDIAN FORESTER.”

Sir,—In your last number a question was asked whether,
after the ¢flourish of trumpets” that had been made about
the Changa-Manga Plantation Working Plan, its calculations
had not been proved to “be all wrong by the stern logic of
facts.” .

I do not know what your correspondent’s object was,
whether to call the forest officers 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 was 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 any *flourish of trumpets” was
ever made; and I shall be obliged if your correspondent will
quote any such passage in any report, either of mine 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 a definite plan ; it saves money ;
it ensures order; it alone secures the accumulation of data
which is what we are sorely in want of”’—then I am glad to
admit that such remarks may be found in plenty. In India
especially, for every mnew idea, it is necessary to repeat, to
enforce, and to repeat again, the same thing, till people get
accustomed to it ; then the thing will at last get accepted as
a recogunized fact. But surely this is not boasting. Before
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the working plan (which is hardly a working plan, but a
¢ cultivation plan’ for a forest fo be) was made, a good deal
of money had been spent to no purpose. A plot here and
a plot there was experimented on, and sowing done over and
over again. No scheme of operations could either be estimated
or sanctioned. No one had any idea what they were going
to do; no notes were kept as to methods followed, and results
attained. There was a dispute regularly renewed every year
with the canal department as to what area had been watered,
and how often. The work, in fact, took its chance under the
influences and orders of the moment. To puta stop to this,
I consulted with Mr. Ribbentrop, and that gentleman at
once proposed a regular plan of operations. The whole
area was surveyed and levelled, the capabilities of each
plot for watering were ascertained, the soil was described, and
the whole area (up to the limit then thought desirable) laid out
with ronds and cultivation compartments properly numbered
and marked on the ground.

Nurseries were properly distributed, and thenceforth the
plantation work proceeded in an orderly way.  Control-books”
were opened ; and though (under difficulties which always will
occur in new undertakings, 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 results, has been
wade available. The cultivation on known methods, and at an
ascertained cost, has been provided for year by year in a sanc-
tioned estimate, and as far as the work of first stocking has
gone—now to over 7,000 acres—it has been very successful.
If such results 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 plansin 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 vo 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 tables of growth-rates and
all other data, as accurate as generations of observation and
experience can make them, are in existence, it 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 unknown species,* and on limited
data, would prove to be so correct as to enable us to build
positive conclusions on it? I may possibly incur some blame
for admitting that the conclusions kave been proved wrong, for the
year of cutting has not come: but still I think that owing ¢o.

* I mean of course, unknown as regards its rate of growth; wholly un.
known too as to how it would behave ia “bar” soil with canal irrigation.
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a very great difference between the conditions assumed for the
caleulations, and those really found to exist, it is extremely
probable that if the total area named to be cut on the
completion of a ten years’ rotation, were actually cut, while
individual compartments closely responded to the tables, the
outturn would, on the whole, be very considerably less than the
calculation. Baut is this, I repeat, a matter of wonder, in a
plantation where the data for calculation wereslender, and where
certain conditions were expressly postulated, which conditions
have proved impossible of realization ?

The real objection no doubt would be—why did you make
calculations at all? I answer that they were made partly
because Government would always insist on it, and partly
because it was known to everyone acquainted even with the
elements of forest management, that such calculations would only
(in our then stage of attainments) be looked on as an
interesting exercise, and would be useful as indioating to learners
the form and method adopted in making such calculations.
No one expected them to prove absolutely correct. Moreover it
Wwas necessary, in order to obtain sanction, to show some estimate
of results. The calculations showed what may be indeed
an excessive estimate, but what sufficed, even if the
results were reduced 40 per cent., to justify the undertaking.
So that with these objects the tables of estimated yield were
drawn up. They were based on the only data available, a
certain canal belt of known age and certain sample areas.
I can only offer it as an opinion, but I think still that it is not
so much the calculations that are erroneous, but that
the conditions assumed as necessary for those results have
not been attained, and this could not be foreseen.

In the first place, a fairly regular supplze;:lf canal water
was assumed; in fact, the supply has most irre-
gular, and has, over extensive areas, caused a danger of
actual faflure, and a retardation of growth sufficient to wupset
any caloulation. It is natural that canal officers should
care much more to extend their revenue by taking off water-
courses to distant corn fields than to save the Government
plantation, bat we were hardly prepared for the harshness
with which rules were in some cases made and enforced for
keeping water out of the plantation. In the next place, it
was supposed that on the deep and uniform, and rather stiff
soil of the edge of the “bar,” water could be dispensed
with after a certain number of years’ continuous irriga-
tion. Whether owing to the earlier years’ watering not
having been sufficient or sufficiently continuous, it is now
found that water cannot be altogether dispemsed with. The
older growth, indeed, requires comparatively little, but the
rainfall is so scanty and uncertain that an artificial flooding once
a seaton (or even oftener) is found indispensable, at least
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up to the age of nine or ten years, which is, of course,
all we bave as yet experience of in this locality.

It was also assumed, I think—1I write entirely from memory—
that forty *stores’ or standard trees might be left for timber
growth on each acre cut over. It is mow known that this
number will effectually preveut coppicing of the stools
which result from the cutting.

There are also grave doubts whether in the dry soil of the
“ bar,” and under the precarious water conditions, shisham will,
as arule, coppice successfully 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 most officers are agreed
that the greatest desideratum is to get a large propor-
tion of evergreen growth introduced into the almost pure
¢ ghisham.” The Tamariz articulata is an evergreen, but it is
of course looked upon rather askance, on account of its (real or
alleged) low attainments in the scale of value.

To resume briefly : I think then that any ecandid observer
muet regard the starting of a “working plan™ as of the utmast
necessity, and as of proved value, arid must admit that the cal-
culations of growth were a purely subsidiary part of it; but the
fact that on the first period running out, a thorough revision of
the plan will be necessary, is no more than what one would expect
in the first working plan of any Indian forest,and that this does
not in the least show either that the plantation of the ¢ bar’ tract
wi:s a failure, or that laying down a working plan was unadvis-
able.

It may still be urged that the plan should have directed
ct.ll]t;vation, but not entered into calculations of future
yield.

I reply that the ealculations, as far as any forest objects are
concerned, were made chiefly as a learner’s exercise, as afford-
ing excellent practice in measuring, counting, and so forth.
Unless a beginning is made even with data that are far from per-
fect, it is impossible to accumulate materials and observations
for future improved calculation. If the ‘ wrong calculations™
now complained of had never heen put into form, I doubt
whether any notes and trial measurements would have been made
at all, or any materials got together for ultimately correct con-
clusions. If GALILEO had declined making observations with,
the wretched telescope be possessed, and had insisted on record-
ing nothing till he had a twenty-inch object glass to work with, I
am afraid astronomical progress would not have been as satis-
factory as it has been. Infinitely more knowledge will be gained:
by revising the existing working plan, and correcting the con-
fessedly tentative calculations of yield, seeing where and how
they were wrong,— than if we, having carefully omitted up to
1881 to calculate any sort of estimate, were then to set to
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work for the first time to make a calculation of yield. It is
much better to make an imperfect estimate, and correct it gra-
dually, than to wait and do nothing till perfect data ¢ come
down from on high.” :

But that there should be any boasting about the future results
based on such calculations is indeed unreasonable.

Yours, &c.,

B. H. Bapen-PowkLL, C.5.,
Late Conservator of Forests.

@he Sorests of Cochin-China.

IN the July number of the Revue des Eaux et Foréts are pub-
lished extracts from M. Bert’s Report on the forests of Cochin-
China. Itisdifficult to say what better we could have expected,
but all the same M. Bert’s Report does not seem to us to come
up to the expectations we had formed after the fuss that was
made about his visit to India, and the results that were ex-
pected from his inspections in Cochin-China. After going
through these published extracts, it seems to us that it would
not be worthwhile to translate the whole of the extracts, so we
give, as shortly as possible, a sort of summary of their contents.

French Cochin-China consists of the delta of the Cambodia
river. and small portions of adjacent territory. It is chiefly
alluvial soil, and has but few hills, and those on the Eastern
frontier, the highest point being, it would seem, Nuibacten,
2,900 feet. Tke climate is tropical, the maximum temperature
being about 95°, the minimum about 62°, and the mean of the
year about 83°. The average rainfall is about 60 inches.

- The forests cover an area of about 3,120 square miles, or
133 per cent. of the whole extent of the colony. The most
important forests are on the eastern side of the colony, those
of the river delta being, as usual, chiefly mangrove swamps.
These forests may be classified in two ways: first, according to
the nature of the species, into evergreen, deciduvus, and mixed
forests ; and, secondly, which comes to much the same thing,
according to locality, into coast forests, plains forests and hill
forests.

The coast forests are again sub-divided into ¢ mangrove forests,’
liable to the action of the tides, and composed chiefly of Rhizo-
phora, Bruguiera, Sonmeratia acida, and Kandelia Rheedii ;
and ‘marsh forests’ only occasionally inundated at very high
tides, in which the principal trees are Avicennia, Pongamia,
Barringtonia racemosa, and Melaleuca Cajeputi. The latter
tree is called ¢tram,’” and in some of the western provinces is
found growing gregariously in areas of considerable extent.

A ———n 5§« "
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The plains forests, the chief trees in which are deciduous,
consist principally of species of Dipterocarpus, Shorea, Ter-
minalia, Dalbergia cultrata and purpurea, Melanorrhea usitata,
Dillenia pentagyna, Careya and Buchanania. :

The Aill forests contain a mixture of evergreen and decidu-
ous trees, of which a long list is given, the principal ones being
Lagerstreemia, Pterocarpus, Diospyros, Artocarpus, Garcinia,
Calophyllum, Hopea, Vateria, Xylia dolabriformis, Mesua
Jerrea, Melia indica, Machilus and Butea. Most of these trees
bave quick growth, reaching, at the age of 100 to 120 years,
a girth of 5 to 74 feet, and are consequently fit 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, suffered very extemsively from jhum
cultivation (called in Annamese ¢ riy’), from jungle fires, and
from the system of working which has hitherto obtained, of
cutting out one by one all the trees of good kinds to the
ﬁeneral deterioration of the quality of the forest. Permit

olders are restrained by only one rule, and that is the pro-
hibition of felling trees of less girth than 2} to 4} feet accord-
ing to species. The demand on the forests is not very consi-
derable, except for the best kinds of building timber. Fire-
wood and charcoal are only required in small quantities for the
use of the large towns; a small-quantity of timber merely is
required for boat and cart-building, and of minor produce bam-
boos, wood oil, resins and wax are the most important articles
of trade. So that it is only as regards large timber that there
can be said to be an insufficient supply. Timber is taxed by
Government at the high ad valorem rate of 25 per cent. on the
market value, and the yearly revenue amounts to about the
following amount :—

Timber vee ... 123,000 francs.
Permit fees .. 29,600 |,
Minor produce .. 56,000 ,,

Total oo 208,600 ”
Equivalent to ... £8,340

No information is given regarding the expenditure, so

we can gain no idea of the net yield of the Cochin-China
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

17
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for domestic purposes, but they are also at liberty to cut and
sell to the bolders of permits. This is, however, much the same
as in the forests of many parts of India, and certainly in the
open forests of Chittagong. '

The concluding paragraphs of these extracts from M. Bert’s
report go to show that what is now wanted is to restrict the
fellings and to save from destruction by jhuming some of the
forests. We presume M. Bert has recommended the formation
of reserves, but on his recommendations and the probable
fature policy of the French Government in the management
of its Cochin-China forests, the present extracts are unfortu-
nately silent.

Bepntation of an Indian Horest Sfficer to Fanritins.

SoME extracts from the letters of Mr. R. Thompson, Deputy
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 Mauritius on April 29th,
after a very disagreeable rough passage viéd Aden. In 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 hill 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 here attaining no height.
The average height is not more than 35 feet, though individual
trees are to be met with towering above the rest of the forests
to a height of 50 feet. Siderozylon grandifiorum 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 Canarium Colophania and several Imbricaria are also pre-
sent. A beautiful tree Calophyilum inophyllum occurs in some
tracts. Formerly it was more numerous, and occupied the
ground nearer the Sea Coast; now it has been driven into
the hilly regions. We have also some four or five species of
Diospyros. Tree ferns are very numerous, and many attaining
a height of 25 feet.

“Several introduced species havenow become sub-spontaneous,
and grow with intense vigour. They are fast invading- every
available space in the country, and are crowding into the
original forests as fast as they can find room. Owing to this
invasion, it will, I imagine, be a difficult question to decide what
will be the best method of treatment for the existing aboriginal
forests. As evergreens the forest to remain in a healthy con-
dition must be cautiously treated to preserve the soil from
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exposure and 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 has admitted a
host of inferior introduced species. 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 remaining to the
colony.

“Apart from the -indigenous evergreen forests, 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 a8 Tetranthera laurifolia and Tetranthera monopetala with
Rubus moluccana, which have taken firm hold of the soil.
In the lower parts of the island, Acacia leucocephala, Albizzia
Leblek and others introduced from India and elsewhere are
now the prevailing types.

¢ Several plantations have been formed of late years in which
a great many of our useful Indiav forest trees are now growing
with great vigour, the teak excepted, the latter appearing 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 and rapid growing species have not only
succeeded well, but they appear to have become naturalized
likewise. On the whole, the island, considering how very great
has been the destruction 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. These
scrubs, if protected, would grow up into well-stocked forests, I
have no doubt.

“The annual production of sugar is 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 prevailing disease. It is so bad that all the
low-lying country has been abandoned by the people who
can afford it, and who are now living on the higher situations
in the centre of the island. .

“ Pinus longifolia grows very well here. I would ask you
kindly to tell me what other pines we could usefully iutroduce
into the colony, and 'whetﬁzr you could suigest any other
broad-leafed species for a climate such as we have here. On
the higher parts of the island the annual rainfall is from 140
to 150 inches. The temperature is never higher than 80°, 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. Brandis’ reply may not be without
interest :—
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¢ Besides Pinus longifolia, Cupressus torulosa, and the eastern
pines, P. Kasya and P. Merkusii, of Indian species, the seed
of the Kasya pine to be got from Assam, that of Merkusii from
Burma, there is also Pinus camariensis, which has doubtless
been introduced on the island already, and the seed of which
can be got from nurserymen in England.

¢ You ask about the treatment of the natural evergreen forests,
with reference to the introduced species, which you say are
taking the place of the natural woods wherever a clearance
is made.

% What you say reminds me of the Nilgiris, where the natural
evergreen forests (sholas) have much diminished, and in their
place forests of Australian Eucalyptus and Acacia bave sprung
up, which are much faster growing and much more useful than
the original inhabitants of the plateau.

¢ 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 introdaced species,
which experience has shown to thrive well on the island, and
point out those which are most valuable, because they spread
readily, grow rapidly, and furnish good timber or other pro-
duce. And the growth of these should be encouraged by all
means. Not only on the Nilgiris, but elsewhere also, has it been
found that exotic trees often adapt themselves better to a coun-
try than the indigenous species.

¢ I have no very clear 1dea 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 is 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 Burma is considerable.

“In any case it will be well for the Government to have

as large an area of forest under their control as possible,
and to this point you will doubtless chiefly direct your atten-
tion. Ido not know whether it will be necessary to pro-
Fose that Government should take the supervision of private
orests.”
. (Since the above was written, Mr. Thomson has re-
turned to India, and has kindly sent us a " copy of his
report which we hope to be able to review in our next
number.—~—Ed.)
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@he Fohwa Free in the Gentral Provinces:

Being an Extract from a letler from the Chief Commissioner of
the Central Provinces, to the Government of India, dated
the 25th June 1880.

Tae Chief Commissioner believes that, as a general rule, the
Mohwa tree is not destroyed by the people. It is too valuable
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 Mohwa trees, over considerable areas,
results from the enormous extension of cultivation there has
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,
when other trees have been cut down. But no seedlings
grow up in the cultivation, and there are, therefore, no young
trees.

It is the absence of young trees in localities such as des-
cribed, recently reclaimed from jungle, that has largely generat-
ed the idea that the Mohwa is disappearing. %heu, in the
course of years, cultivation encroaches on the forest, the Mohwa
must disappear 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 owners should be encours
% to propagate a tree the fruit of which,in a year of scarcity,
is a valuable aid to the general food-supply of the country.”

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-
tion proceeds uninterruptedly and naturally in forest reserves,
and, a8 a consequence, fruit-bearing trees must permanently
cover extensive areas.
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®rders of the Secretary of State on the SHorest Beports
for 1878-79. '

IN the year to which 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 reserves on the 31st March
is stated to have been 15,127 square miles, or a decrease of
38,986 square miles, compared 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 it was not found expe-
dient to declare the whole of the forests reserved under the
Act which bad been thus declared under the former rules. I
conclude, however, that the demarcation of reserves will be
continued, and that in course of time considerable additions
will 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.

In 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, T trust, prove sufficient for the pre-
sent requirements of the Forest Department there, for it is
important that the work of demarcating and settling reserves
under the India Forest Act should be carried out with as
little delay as possible.

The attempts at fire protection during the year have not
been uniformly successful, but I am 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 the time when the whole available force of the Forest
Department has been engaged on works of demarcation and
improvement, it was hardly to be expected that the revenue
should be, maintained at a high average, but upon the com-
pletion of the most important of these works, more attention
can be given to the development of the resources of the forests,
and as soon as it is found practicable generally to resume
girdling operations, and attention can be given to the develop-
ment of the timber trade, the financial results of the adminis-
tion of the State Forests will, I doubt not, speedily improve,
and the benefits of the works undertaken for their improve-
ment in recent years make themselves apparent.
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®rders of the Secretary of State on the Budget Esti-
mates of the Sorest Bepariment for 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 effects of the drought and
scarcity which have, of late years, prevailed in certain provinces
and districts. But, whilst giving due weight to these circam-
stances, I cannot but think that the diminishing returns to
the State from this source of revenue must be in some measure
due to defects in the administration of those provinces where
the forest revenues have mostly decreased. It 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.

In your general review of these Budget Estimates you have
very properly directed the attention of Local Governments
and Administrations to the necessity of checking the recent
Jarge aud continuous 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 results in
future years, and that it may not be found necessary, in conse-
quence of diminished revenues, to restrict expenditure upon the
requisite works of forest conservancy.

Wtilization of Bamboo for Paper- Stock.

Tae following papers on this subject have been received from
the Secretary to the Chief Commissioner of British Burma :—

From the Conservator of Forests, Pegu Circle, to the Secretary
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 March 1880, together with a memorandum on
the practical working of the British Burma bamboo forests
for paper-stock.

The enterprise seems to me worthy of support, and, if I
may be allowed, I would most respectfully make the following
suggestions :—

1.  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 years, and afterwards half the amount which may
be payable on mature bamboos:
(6) that they should, for a certain fixed time, bave the

firewood for the use at the crushing factories free of

charge.

2. As regards land for plantations, 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,
primd facie, used for the purpose asked for, and that the pro-
moters may not sell any material growing thereon, save bam-
boos, without first paying its price to Government.

3. I have the honor to request early orders how to answer
Mr. Routledge’s letter.

Memorandum by the Conservator 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 pieces were boiled in a caustic solu-
tion, then torn by a steam-driven scutching devil, and dried by
being gradually moved up through a drying tower, through
which a blast of hot air was driven. After this, the woolly-
looking material was treated like any other paper-making
material, by being boiled in large vats, with bleaching chemi-
cals, and constantly passed through closely-fitted rollers armed
with knife edges.

The result was an exceedingly strong and even paper, marred
only by numerous yellow scabby-looking spots, which, under a
magnifying glass, it was easy to see were pieces of the hard
silicate outermost skin of the bamboo, which had not been suffi-
ciently affected by the boiling in the alkali solution.

It seems at 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 scales, the rest 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 it 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 my arrival in Burma, a series of experiments,
and find that the outer surface begins to harden when the
young shoots have attained an age of two months, but remains
still soft beneath the sheaths in sheathed species ; soon, how-
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ever, after the bamboo with a still soft surface skin has been
filled, the outer cuticle hardens, even if noz exposed to the sun,
aud feels glassy to the edge of a knife or touch with the
teeth.

It is possible that this might be prevented by sinking the
young shoot into water; but this is an operation exceedingly
difficult and expensive if it has to be carried out on a large
scale. The buoyancy of the material is too great, and we
found the greatest difficulty in sinking a raft of only a few
hundred stems.

In my opinion, it will, therefore, be necessary to crush the
bamboo as soon as possible after it has been cut.

Premising this, it remains for consideration whether, and in
how far, it will be practicable to utilize the bamboo resources
of this country for paper-making, both with regard to natural
forests and artificial plantations.

For years to come, even if the scheme of plantations turns
out practicable in every way, the only resource lies in the
natural bamboo forests; and the question is in how far the
forests 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 stock annually. According to
my estimate, it will take 1,000 large green bamboos to yield
one ton, or 3,000,000 shoots for each factory.

A good bamboo forest can yield 150* young shoots per acre,
and would, therefore, consume the outturn of 20,000 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 season just elapsed, I have come to the
conclusion that the best places on which ecrushing factories
could be established in the Pegu circle are Zangtoo on the
Pegu choung, about 50 miles above Pegu, Way on the
Thongzai choung, 22 miles above Thongzai, and Kynai,
making on the Beeling 14 miles above the railway line.

Suitable shoots are only obtainable from 15th August to end
of November, and during this period the whole 3,000 tons
have to be crushed. At the same time, the material can be
taken down on bamboo rafts to Rangoon.

It is possible to get at present a limited quantity of young
bamboo shoots at the places ahove mentioned, at a cost of Rs. 15
per thousand ; and if the managers of the factories manage-
ed gradually to absorb the bamboo trade on the Pegu,
Thongzai, and Beeling streams, which amounts to some 600,000
to 700,000 mature bamboos per annum, and which is at pre-
sent exceedingly profitable, they ought to be able to obtain the
whole quantity of young shoots at the above price, and obtain

# Valuation surveys in the Pogu Forests gave 200 young shooia per acre,
18
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carrying power for the crushed 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 it has been
observed that where bamboo-cutting has been most severe,
the reproduction of teak, and general improvement of the forest,
has been most successful.

The great drawback to thus solely depending on the natural
forests for the supply of young shoots is the limited time
during which they can be utilized, and it bas often been pro-
posed to augment this resource by the creation of irrigated
plantations. It is argued that sugarcane is thus grown by
irrigation in India, Egypt, Spain, Peru, and elsewhere, and that
it would thus be possible to force a continuous crop of young
bamboo shoots.

That it will be possible to extend the period of the growth
of young shoots there is no doubt, and Burman gardeners
tell me that they have obtained shoots from bamboos during
the hot weather, but such 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 experi-
ments are no proof whatsoever, as the air can be kept moist,
and evaporation at exactly the degree of intensity required.

I have my doubts whether it will be possible materially to
change the character of the bamboo in that respect, though
it is natural that the annual yield of young shoots would be
materially increased. To what extent I am not in a position
to predict, but the subject is worth a trial by anybody inter-
ested 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 ascertain in how far irrigation will
increase the yield of young shoots, and whether it will be pos-
sible to obtain a constant yield throughout the year, and an
acre of different bamboos will be planted during these rains
in the Tharrawaddy forest garden.

The enterprise, if commercially feasible, would 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-oficial from T. Routledge, Esq., Glazheugh, Sunderland,
to the .Conservator of Forests, Pegu Circle, dated the 18th
March 1880.

I have just received your welcome letter of the 6th Febru-
ary, and am disappointed to learn the delay in the plantations
of bamboos, especially as I bad fully counted on their success,
and this loss of a year, coupled with your report as to the costs
of collecting young season shoots from the natural forests, is to
me a very serious matter.
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I cannot say that I am very much surprised at your views
thus expressed,  that the supply of labour for collecting these
young shoots is very limited,” as looking at the very short
season during which such collection must, of necessity, for
season shoots, be confined, in spite of what numerous other
corresponding friends have asserted, I failed to see how the
supply for a central factory for the whole year’s consumption
could be assured, and thus 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 its carriage to a central factory.

I am very much obliged by your investigations and experi-
ments as to the hardening and silicification of young bamboo
shoots, as they confirm conclusions I had arrived at theoretically.

- The reasons are as follows :—
We know that young shoots contain, say, at eight to ten
" weeks old from 60 to 70 per cent. of sap. Now, this sap is in a
fluid condition, and present throughout the whole length the
shoot : this shoot being transversely sectioned by nodes, it is
obvious that no evaporation of the sap as and when the shoot
dries, which with your heat takes place rapidly, can possibly
result from the inside ; it therefore follows that all evaporation
of sap must be through the walls of the annulus from the inside
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 it follows that only the aqueous or liquid
portion of the sap evaporates, it also follows that as such
evaporation or drying takes place, such comrounds are deposit-
ed in a solid form in the corpus of the annulus, and the silica,
the most difficult chemically to deal with, forms a glassy skin
on the interior wall, thus sealing up its analogues or confreres.

Now, if the young shoots can be crushed when green and
freshly cut, such crushing expresses the major portion of this
fluid sap, and, therefore, while flutd these extraneous matters are,
to a great extent, got rid of; and thus it follows that the sub-
sequent chemical process is very materially simplified, and the
quantity of alkali required to neutralise and render soluble such
extraneous compounds, very considerably diminished. I do not
hesitate to say 100 per cent. or one-half. Now, if bamboo
shoots can be floated shortly after cutting, in other words
immersed in water, I think it 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 ask you
to assist me to solve, how long can such 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 such 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 young shoots kere
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 very 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 supply of labour during the limited period of collec-
tion for young season shoots, and also the facts that during such
period of collection the jungle is naturally in a very morassy and
humid condition, rendering transit for cut stems a very difficult
operation, has suggested that these difficulties might be mate--
rially reduced by cutting the young shoots, but leaving them
while detached from the stool, atlached, or supported by the
surrounding 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, viz., that
such drying would leave the silica, resinous, and other compounds
deposited in the body of the shoot; * but half a loaf is better
than no bread.” I mean better to have the shoots in this con-
dition than not at all, pending of course the formation of
plantations.

Now would such shoots left in situ as cut get mouldy and rot ?
Would the weevil or borer beetle, or worse still the white ants,
:\ttaclii them ? Can you throw any light on these points? If so,

ray do.
P 'l?I:e collection of 20,000 tons green young shoots, to furnish .
supply for, say, 60 tons weekly, 3,000 tons of finished stock
annually, is, it must be admitted, a formidable question, and
this merely for one factory.

Hence, my programme originally for the absolute necessity
of plantations; and why not? Sugar is thus grown under
irrigation, and irrigation solely, in Egypt, Spain, Peru,and
elsewhere, the 400,000 tons jute fibre is produced from planta-
tions annually, to say nothing of rice, hemp, flax, tea, coffee,
&c., &c., and why not? Bamboo! Why not? And this more
especially as bamboo plantations once formed would be, so to
speak, perennial, whereas many of the products named above
have to be sown and cultivated annually.

Pending plantations coming into productive cultivation or
cropping, however, a factory laid down in a suitable locality, say,
at or near Pegu as you suggested, we must, of necessity, avail
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of supply from the native forests 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 can forward my views as
toa t of land in a suitable locality, and the terms; or
whether I must apply, officially, to the Chief Commissioner or
direct to the Viceroy, or the India Office here. On either of the
two latter events kindly supply me with full details as to the loca-
lity, the extent of land, and the terms I should offer ; and I shall
look most anxiously for your reply to this request, as 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 promised a letter to the Chief Commissioner. Do pray
take action, as I request, and give me a locus standi. As you
will see I am sure that to attempt to form a company or asso-
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 say no more, but relying on you remain, &c.

From the Assistant to the Secretary to the Chief Commissioner,
British Burma, to the Conservator of Forests, Pegu Circle,
14th May 1380.

With reference to your letter No. 139-111, dated 3rd instant,
with enclosures, on the subject of Mr. Routledge’s proposals to
utilize the bamboo forests of British Burma for paper-stock, I
am directed to request 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 Commissivner approves your proposals to remit the
royalty on young shoots, and afterwards to charge reduced
rates for a 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.
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J” j{s:vmws.

The Journal of Sjorestry and Estates’ Nanagement,

JuLy.—Among the Editorial Notes 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 hardly
accepted by many., The increase of the rainfall is the object
aimed at—by the restoration of forests on the hill ranges on
the large scale. 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 undervalues, 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 increasing rainfall is not theo-
retically doubtful, it is always doubtful kow far any departmental
exertions can practically secure it, whereas the other effect is
certain, and can be produced. We can prevent water evaporating
and springs drying up, and we can secure the flow of the
water in such a way as to prevent its tearing away the soil
carrying down silt and boulders, 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 conifere,”—a
proceeding which may be considered in thecase of parks and
shrubberies, but cannot be applied to forest cultivation.

Those who have undertaken the cultivation of the Bignonia
speciosa will find a good paper with the title of *the Western

atalpa 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 is then given of the proceedings of the Edinburgh
Botanical Society, which 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.

AvuausT.—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,
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whether we agree with it or not, is well worth reading ; the
Editor condemns it strongly.

The paper already noticed on ¢ Forest Economy in Sweden’
is continued.

There is little else in this number to interest the Indian
Forest officer. The following notice of 8ir R. Christison’s
communication to the Meteorolgical Society of Scotland, we
shall, therefore, have space to reprint : —

“THE RELATION OF CLIMATE TO THE GROWTH OF TRERS.—
An interesting and suggestive paper on the influence of climate
upon trees was read by Sir Robert Christison, Bart., at a meeting
of the Scottish Meteorological Society, in Edinburﬁh, on the21st
July, in which he proposed that the Society should institute
an inquiry into the relation of climates in Scotland to the

rowth of trees. In the course of his remarks on the subject,
ﬁe said that on examining a section of a tree trunk, it would
be observed that there was a difference in the amount of wood
in the various rings, and these variations were due to the
circumstances in which the tree was placed at different periods
during its growth. Doubts had arisen as to the uniformity of
this rule, but he himself had never met with a single exception
to it. These exceptions must be so very rare as scarcely to
interfere with any practical application of the general rule.
He then referred to a section of a tree which bad beea blown
down at Barston, near Chesterfield, Derbyshire, in which there
were 480 rings distinctly marked, and these rings were in
some parts of the tree very irregular. If account were taken
of the external measurements of trees, they should be able to
appreciate the influences in question which affected their growth,
and by observing certain invariable precautions it was easy to
obtain uniform and trustworthy measurements to the accuracy
of a tenth or twentieth part of an inch. The main advan-
tages of the method were that they could separate the influences
of each season as regarded growth, and come to a definite con-
clusion in a short time, whereas hitherto they required several
years for that purpose. His object was to ascertain whether
the Meteorological SBociety would not find it suitable, with
their great advantages and numerous opportunities of observa-
tion at their many stations, to organize a methodical inquiry
into the influences of the various climates of Scotland on tree
growth., The measurements would require to be ascertained
and noted with the greatest exactuess, 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 as any other collateral
circumstances, such as accideatal injuries, and ravages of the
insect tribes. As indicating the valuable results that might be
obtained from the proposed inquiry, Sir Robert stated what he
had hiwself observed last autumn in a wood at Dull, Strathtay,
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where the proprietor objected to thinning 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 found, grown during their first thirty-three years
at the rate of one inch in radius in seven years. Taking this
growth, and comparing it with a growth shown in a section of
a larch from the Glamis grounds, which measured twelve feet
in girth, and which was 110 years old, he found this—that in
the Glamis larch there had been a growth of an inch during
three years and a half for the first thirty-two years, and that
it was therefore presumable that, though the trees at Dull now
looked healtby enough, they bad ceased to grow at a profitable
rate. He afterwards visited the wood on 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 about eighty-five feet in height
and four feet ten inches in girth. On proceeding to ascend the
hill he observed that greatcare 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 shelf 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. This
showed that the effect of elevation, heat, exposure, and soil
were all circumstances to be taken into account in explaining
the variations in tree growth.

¢ The Chairman, Professor Geikie, in concluding the discussion,
said that he had no doubt the Council would be very glad to
give Sir Robert Christison’s suggestion the most careful con-
sideration. There were two phases of interest in connection
with this question—a prospective interest and a retrospective
nterest—inasmuch as while valuable for the guidance of arbori-
culturists in future, the inquiry might also yield much informa-
tion as to the meteorological conditions of past years. Last

~ year, when in the great forests beyond the Rocky Mountains,

he was struck by the uniformity of growth which he found in
the trees; and evidently it was the case that for a long period
before their final decay the trees which he had seen lying onm
the ground in thousands had not grown at all. They had
exhausted the soil round them, and being simply encumberers
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.”

SepTEMBER.—There is but little in this number either. ¢ Steam
Cultivation,” we fear, canuot yet attract us. A paper on the
Wirrabara forest of South Australia is, however, interesting,
and pleasantly written. There is also an article about ¢ Train-
ing Indian Foresters.”” For some time past we have abstained
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from taking any notice of the attacks made by the Editor of
this jonrnal on Indian Forestry. We have felt that he
was effectually defeating his own cause, by his misetatements
and his often ungenerous reflections on a hardworking class of
officers, who are fortunately too well educated to care for the
barking of such literary snarlers. The special article, however,
in this number is not from the Editor, but from a gentleman who
writes F.R.S. after hisname, and calls himself Hist. NaT. Pror.
We, therefore, feel bound to notice it, and then once for all to
take leave of the subject.

The learned professor informs us (after the usual introdnction
regarding the vastness of the empire, &c.,) that the Indian
“ forests consist of trees belonging to families totally distinct
from those familiar to the European arboriculturist.” We had
always thought that the cedars, the pines, the oaks, the maples,
and not a few other trees which make up the bulk of our
Northern Forests, are not altogether unknown in Europes, but
on the authority of an F.R.8., we must conclude that we are
mistaken in supposing that anf' Conifere, Cupulifere and Betu-
lacee exist in Europe, or that Pinus, Cedrus, Acer, Quercus,
Carpinus, &c., &o., are known in France or Germany.

It is true indeed that the Tectonas, Shoreas, Terminalias,
Dalbergias, Acacias, Pterocarpi, Dipterocarpi, and many other
species of Central and Southern India and Burma, are different
from the European families. But the large order of Leguminosa
is certainly not so unknown in Evrope as to make the Indian
species a stumbling block to the forester trained in Europe.
Nor indeed is it true that any such wide difference exists
between an Indian forest of any kind, taking it as a whole—its
soil, atmosphere, upper and under growth together—that the

rinciples of management, learned in Europe, are found to
ge reversed in Indian practice. The principles of forest
science, a8 MR. Sym ScorT said, are the same all over the world.
It is a singular thing,” which Mg. BouLger and his friends
might do well to lay to heart, if indeed they ever troubled
themselves with such trifles as facts—in concocting their
attacks on Indian Forest administration, that the two solitary
instances in which the English or Scotch ¢ practical” forester
(of the class MR, BourLGer would approve) has been
successful, are to be found in the forests of the Central Pto-
vinces and in the steamy tropical teak plantation of Nilambdr,
These forests, M. BOULGRR assures us, have nothing in common
with Europe, so that if the knowledge of principles which the
French schools so much insist on, is thrown away, & fortiort one
would suppose, the confessedly empirical practice of a Scotch
or English estate would be so also.

Bnt the professor’s geography is no better than his botany:
in another part of his paper he tells us that Saharanpir is
a station in the hillsl We did not know that the 8, P. D,

19



142 THE JOURNAL OF FORESTRY AND ESTATES’ MANAGEMENT.

Railway Company, on whose line the station in question is
-conspicuously marked, had succeeded in running their line up
the cool slopes of the Himalayas. Or perhaps Saharanpir
is in the Nilgiris? If an F.R.S. does not know, who else does ?

But geography and botany apart, MR, BoULGER makes some
other remarkable statements.

He says, 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, &c., &c.”” Surely
Mg. BouLGeR must know that this is not true. A committee
under special instructions sits to select candidatcs; 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: Mg,
BouLGER is s0 ignorant of the requirements of the department
he is writing about, that he actually goes out of his way to
admit, the very facts against which he ought to contest. He
admits, for example, that the French student has time to
become acquainted 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 that directly. bear on forest management. This,—
coupled with good general ideas on the subject of the control
and management of forest estates is just what we want. Such
a plan is unknown in England, where, owing to the absence of
nataral forest on the large scale, forestry is much more
devoted to dealing with trees as 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; (2) who have
received a good general education so as to cultivate their powers
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 arboriculture), 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 conditions under which forests grow, and
which it is necessary to maintain or to produce in order to secure
success, 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 “ Reboisement™ forestry).

e maintain that this sort of men, Nancy and the present
system produce for us, and that anybody who knows anything
a{ont forest administration knows that on the whole (for no
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system, however Jnrfect, can prevent individual failures) the
system has succeeded beyond expectation.

The simple and not very creditable facts of the foolish con-
troversy into which the English journal has rushed are these:—
A certain set of people are bent on securing a lot of Indian
aprointments for a particular class of men most useful, honor-
able and deserving in their own sphere, but totally unfitted
(as in nearly every case our experience has shown)® for the
control of Indian Forest Divisions.

The Indian Division is not a small estate in which a practical
neat-bandedness in pruning trees, planting out rows of larch
and Scots fir and oak, or an empirical skill in thinning a
coppice of a few acres, or an arboretum on a great estate, is
of any avail.

The first thing is the efficient control of the native subor-
dinates, and to get a hold over all the neighbours whose
incursions may affect the forest.

Now for this a gentleman is a sine qud non. It is silly to
affect to ignore the patent facts of social life. Society classifies
itself by a natural law, as surely as the deposits of a
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 upper rank unfortunately may be found
individuals who would be a disgrace to the lower. But still
as a fact there is a class which everybody understands when
the term ¢ gentleman’ is used. Of that class,—the very sons
of clergymen, officers, and merchants that Mr. Boulger complains
the India Office selection gives us—our divisional officers must
consist. The class of ‘“ head gardener,” “ bailiff,” ¢ foresters’
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 with, and it is a
notorious fact that they always fail to control properly the
native—except perhaps in keeping a set gang to a specific

® It is well known that several ¢ practical’’ English and Bcotch  foresters’ have been
sent out. They had no education, but had learnt empirically to do certain operations
with, no doubt, admirable neatness and efficiency : but as to managing large areas
of Indian jungle, they had no idea: they found few associates of their own class, could
never get on with the natives, and generally ended in being shipped back to Europe,
or dying of drink. It was not the men’s fault so much as the utter want of
“ adaptation to their environment.” There are of course exceptions to every rule,
and two officers out of the whole lot have succeeded—one, a gentleman evidently of
very superior ability to begin with, has turned out an able forest officer just as
many otﬁm have, who Previously never saw a tree planted in their lives, but who by
long practice have acquired knowledge ; for the other a post was found in a regular
artificial plantation, where the experience of an Engish estate plantation is invaluable.
This of course is quite the exception in India. We have always room in special
cases for special appointments; but that is not the question. The point at issue is
the general priaciple of supply, for the ordinary departmental charge of Indian Forest
Divisions. the same way it is obvious that, if any of the class which the journal
advocntes, possess the necessary-fitness of education, manner and 8> forth, it is not at
all difficult for the young generation to go into competition and pass through Nancy.
The Committee do mot ask whether a young man is descended from the Conqueror,
but whether he, personally, is a gentleman, who can associate on equal terms with
the District Otficers and others with whom he will be thrown in contact.



144 FOREST REPORTS OF ASSAM, BENGAL AND

work ; they do not possess, as a rule, sufficient general eduea-
tion to make them assimilate the facts of Indian Forestry,
or adapt their own lives to their surroundings. Unuless they
can be posted to some artificial plantation, their knowledge is
absolutely useless in a natural forest or a great *jungle.”

Yet it is this class that the English journal is bent on
forcing on the authorities. And in order to be able to maintain
its point, it is compelled to ignore the opinions of experienc-
ed conservators in India, to deny the plainest facts, and to
throw about reckless and ungenerous abuse of men whose
history it does not know, and whose successes it refuses to
bhear of.

The English jonrnal neither knows nor cares anything about
the welfure of India, or the real success of its Forest administra-
tion. If it did, it would be willing to hear the facts; it
would come into correspondence with the ablest of our forest
officers, whose work, as it is, it ignores, and whose journal,
(while giving monthly notices of the obscurest continental
Jeuilletons) it ostentatiously ignores.

We do not know anything more disgraceful in journalism
that this continued attempt to secure the bulk of Indian appoint-

- ments (poorly paid as most of them are) to a class which is
totally unfit to occupy them ; and to secure it, by unfounded
slatements regarding the French training, and by ignoring the
plainest experiences of actual Indian administration. %Vith
these romarks we take leave for ever of this distasteful
subject.

Jorest Beports of Jasam, Bengal and British
Burma for 1879-80,

TBE review on the Assam Forest Report for 1879-80 is
published in the Assam Gazette for NSeptember 18th. It
appears that as in Bengal and elsewhere the year was favorable
for fire protection, and few fires occurred. On the subject of
Jhdm cultivation the Chief Commissioner’s remarks are worth
noting.

« J%niming has been kept well in check during the year. In
the Nambar forest, in Sibsagar, it was completely excluded,
and in Cachar, where, owing to the habits of the people, it
is difficult to keep under sufficient control, great success was
attained. The Chief Commissioner has recently called the
Deputy Commissioner’s attention to the question in this district,
and has asked for a report on the sufficiency of the areas
allowed to the jhuming tribes in the neighbourhood of the
reserves. The questionis one of some difficulty, both because
these tribes are unacquainted with, or at any rate will not
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take to, any other form of tillage, and because it is upon them
that forest operations in Cachar mainly rely for labour; if
they are forced to remove from the neighbourhood of the
forests, the supply of labour may seriously suffer. At the
the same time, the Chief Commissioner fully recognizes the
absolute necessity of bringing this destructive form of cultiva-
tion under control, even at the cost of some temporary incon-
venience to the jhaming classes. Gentle pressure to induce
them to betake themselves to the grass lands and unprotected
forests, where they can judm without injury to the interests
of Government, can be no hardship to races who have no
local attachments to detain them, and are quite accustomed
toroam wherever they find the ground suitable for their
operations. In Cachar, moreover, which is at present the one
district where the operations of the Forest Department proper
are remunerative, and on which the teeming population of
the Sirma Valley and the adjacent districts of Bengal mainly
depend for their supply of timber and forest produce, proper
couservancy is of the highest importance.”

The disposal by the Khedda Department of the elephant-
bunting in the Langai-Singla forests of Sylhet is the subject
of some remarks by the Chief Commissioner as follows :—

“Iu the first of these no progress has Leen made in forest
management during the year, owing to the continued reser-
vation of the Singla and Langai tract for Khedda operations.
These were the grst time for several years carried out (though
the forest has all along been closed to wood-cutters), but not
by the Khedda Department. The Chief Commissioner, has
only lately learnt that that department, being unable to work
the tract itself, let the elephant-hunting therein to a native
for Rs. 1,050, which was credited to the department. As he
has not yet been inforined of the circumstances under which
this was done, Sir Steuart Bayley abstains from discussing
its expediency. He would, however, observe that, as the
department did not require the forest for its own operations,

_it should bave 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 from a private lease are legitimate
assets of the Khedda Department.”

The financial results of the year in Assam were as follows :—

Receipts cee ... Rs.1,64,335
Charges e gy 1,832,829
Rs. 31,506

much about the same as the previous vear.

Sir Steuart Bayley’s review coucludes into a remark
regarding the relation between District aud Forest Officers
which is not without interest. .
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¢ The two most important points in Mr. Brandis’s ¢ Sugges-
tions” dealt with the relations between the district officials
aund the forest officers employed in their districts, and with
the question of raising a revenue from caoutchouc. The
Report was circulated to all District Officers for opinion on
these proposals, and their replies were for the most part not
received till after the close of the year; one, that from
Kémrip, has not even yet come in. The Chief Commissioner,
in the press of other work, has not yet been able to give
sufficient time to the consideration of these questions, one of
which, that of caoutchoue, presents great difficulty ; he hopes,
however, soon to be in a position to submit his conclusions to
the Governor-General in Council. Meantime, he would remind
the Government of India that, as regards the position of the
forest officer with reference to the district authorities, the
present state of things is not widely different from that exist-
ing in the Central Provinces. In the management of the
district and protected forests the Deputy Commissioner is
already instructed to consult his 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 the two,
but in regard to the reserved areas Sir Steuart Bayley, as at
present advised, is inclined to think that it 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 as successful, owing
to the favourable weather in Bengal a8 in other provinces. On
the subject of planting in the Sikkim Hills, the Conservator’s
remarks are quoted, which we reproduce : —

¢ Planting in the Darjeeling Hills is hy no means difficult
below an altitude of 7,000 feet, where the difficulty exists is in
the time required for raising plants in the nurseries, until they
are large enough to be putout without fear of their being
choked by the ground vegetation which is usually so profuse.
Besides, seed is not procurable every year; the oaks scarcely
give one crop every three years, and some of the best species,
like Quercus packyphylla, are most difficult to procure sound.
The magnolia seed usually takes along time to germinate. Per-
haps the easiest hard-wooded tree to grow in the hills is the
pipli (Buckiandig populifolia), which, of late years, has been
very successfully grown; maple and toon are always easy ;
while of exotic trees the ash (#razinus floribunda), and cypress
( Cupressus torulosa), seeds of which have been procured regu-
larly from the North-West Provinces, have proved themselves
to be perfectly hardy, and to be as easy to raise as most trees
indigenous to Sikkim.”
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The financial results of the year were—

Receipts e ... Rs. 4,49,524
Expenditure ... e 5 2,75,748

Surplus ... Rs. 1,73,776

The lately published review by the Chief Commissioner on
the Forest Reports of British Burma for 1879-80, found in the
Burma Gazette for September 11th, 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 faster :—

¢ 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
pushed 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 oceupy fifteen working
seasons, during ten of which the services of a civil officer will
be required. %n Prome five seasons will be occupied, involving
the presence of a civil officer for a total period of sixteen
months, one season will suffice for demarcation work in Thar-
rawaddy, five will be needed for Rangoon, five for Shway-gyin,
and, as far as can yet be roughly estimated, four for the Western
Division. If two demarcation parties are at work steadily
throughout each season, and receive help from the district officers,
the conservator thinks that the demarcation of all reserves in his
circle can be completed in twelve years. On the Tenasserim side,
Major Seaton estimates that ¢ there are 525 square miles of teak
and] other valuable forest which may have to be demarcated ;’
and that if two civil officers are allowed, four seasons will suffice
to finish it thoroughly. The work is far behind in Pegu, and its
rapid completion is a matter of such importance that special
arrangements will be attempted in order to accomplish the busi-
ness in a shorter time than Mr. Ribbentrop calculates.”

Fire protection works in Burma were successful, owing to a
good season, in the same way as they were in Bengal and
Assam, though it is reported that there was a bad fire at
Magayee.

With the orders for the discontinuance of the Kyet-pyoo-gan
plantation we are disposed to agree. The Chief Commissioner
says as follows :—

“To afford greater protection to the Kyet-pyoo-gan planta-
tion, proposals which had been for some time under consideration,

.ended in the acquisition, soon after the year closed, of a strip
of land to the south of the plantation, about 600 feet in breadth.
Beyoud this, the plantation was not extended in any way ; but
it has been divided into separate blocks, which arrangement will
make protection from fire easier than before. The early rains
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prevented any extension of area in the Magayee plantation. A
valuable work has, however, been accomplished in the laying
down, round its border, of a broad line of evergreen trees ; and
since the close of the year, a space of 108 acres, which had been
cleared, has been burnt over, and teak seed is being laid down.
A sketch-plan for the working of this plantation during the next
five years was laid before the Local Government in September
1879, and the papers were shown to the Inspector-General of
Forests when recently in Burma. Mr. Brandis is of opinion
that the plantation should not be extended, since it has been
shown that teak can be reproduced more cheaply in Toungya
plantations, and by other methods, than by means of special
plantations on a large scale. In this opinion the Chief Com-
missioner fully concurs ; at the same time, the existing planta-
tion will be maintained. The total cost of these two plantations
‘during the year was Rs. 11,710.”

. There is no doubt but that much heavy expenditure in Burma
and elsewhere has been incurred in making elaborate plantations
when a system of reproduction, either partly natural or wholly
artificial, is practicable without the heavy establishments and
extra expenses of a distinct detailed plantation scheme.

The financial results of the year were as follows :—

Receipts ... ... Rs. 11,80,189
Expeunditure... oes eee 5y 1,503,489

Surplus e 5 4,26,700

With this, however, the Chief Commissioner is evidently not
contented, for he says :—

“The conservators 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 forests of Burma.”

We are glad to see that the teak trade was much reviving at
the end of the year, and principally in consequence of activity
in the ship-building yards at home.

The total namber of logs of foreign teak imported was
144,344, while 22,254 logs, besides other pieces,and 2,736 logs
of kinds other than teak, were brought out of the Government
Forests during the year.

We are rejoiced to see that forest conservancy work is to be
started at once in Arakan. The review says:—

“Preliminary steps have been taken towards placing the forests
of Arakan under the direct econtrol of Government. The
Conservator of the Tenasserim circle was deputed to make pre-
liminary enquiries, to ascertain what species of tree should be
declared reserved, and at what poiuts timber revenue stations
should be established, in consultation with the Commissioner of
the division. The subject was also discussed with the Iuspector-
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LGeneral of Forests ; and recently an Assistant Conservator of
Forests has been appointed to the Arakan division. It is very
desirable, in the interests of forest administration in Arakan,
that t’l’le proposed Forest Act for Burma should come into force
soon.

We suppose the work at first will be confined to the estab-
lishment of revenue stations, and the collection of tolls as in
-Chittagong, to be immediately followed, as there too, by the de-
marcation of permanent reserves.

3nnual Beports of the Superintendent, Bopal Botanic
Gardens, Galeuttn; Snperintendent, Ginchona Planta-

tions; and Government Quinologist for 1879-80.

THE Report on the Botanic Gardens records the progress that
has been made in laying 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. ‘

t seems that some of the coarse grasses of Orissa, which
have lately been tried in England, have been comparatively
favourably reported on. The Lieutenant-Governor’s review
says :—

% 1t seems that the two varieties, known as Ranitharia and
Tiansi, are little inferior to Esparto grass, which is so largely
exported from Spain for this purpose. The Sara grass also
appears to be of good quality. Dr. King’s correspondent
states, regarding Ranikharia and Tiansi, that ¢if they can be
had in large quantities, and at the price of Esparto, they might
be worth trying on a large scale.’ Larger quantities will be
sent to England for further trial at the close of the present
rainy season, and the Lieutenant-Governor requests that the
result may be specially reported as soon as it is known.”

Further confirmation i1s given by Dr. King of the utter
wunsuitability 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 (Pithecolobium Saman) :—

%The demand for seed and seedlings of the guango or rain-
tree (Pithecolobium Saman) continues very great. As yet seed
is yielded to a very small extent by the few trees of this
species that exist near Calcutta, and I have 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 exception of the Casuarina. It gives
a beautiful shade, and yields a pod with a sweet pulp which is
greedily eaten by cattle. For avenues, cantonment, squares,
and situations where dense shade is wanted, no tree is more
suitable than this.”

20
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_The results of the attempts to introduce exotic India-rubber-
yielding trees are described in the following extract from Dr.
ing’s Report :—

“Of the three India-rubber-yielding species, of which seeds
were collected in South Amerioa, at the instance of the Secre-
tary of Btate for India, living plants of only two, viz., the Para
and Ceard rubbers, were ever received in this garden. The
Para rubber (Hevea Braziliensis) has proved quite unsuited to
this part of India, and is not likely to be accommodated with
a suitable home in any place so far from the equator as
Calcutta. The Cearéd rubber tree (Manikot Glaziovii) has, on
the other hand, proved very hardy in Calcutta. Our first-
received plants 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 these appearances had
been the result of coddling, and that, when freely exposed to
sun and rain, this Manikot is a wonderfully hardy plant,
capable of standing the roughest treatment, easily grown, and
readily propagated. If its rubbert urns out reaily good, the
cultivation of this species will, no doubt, be taken up by
tea-planters whose gardens are on the plains, and by indigo
planters as adjuncts to their other cultivation. In expectation
of large demands for young plants and seeds, I have made a
Ceard plantation on a suitable piece of ground on the outskirts
of the garden.”

This is the first report which mentions the new branch
garden at Darjeeling known as the Lloyd Botanical Garden.
The new garden was started and set in working order with great
expedition, and will probably prove one of the most valuable
and useful of the smaller Botanic Gardens of India.

The Cinchona Plantation and Quinologist’s Reports are very
interesting, and show the great value of the plantations to
Government, both directly in the supply of cheap febrifuge and
in direct profits. The Lieutenant-Governor’s review gives
the following account of the financial position of the planta-
tions for 1879-80 :— :

¢ The result of the operations of the past year, from a financial
point of view, has been most satisfactory. The revenue derived
from the sale of the febrifuge, and a small auantity of bark,
seed, and plants to the medical depts and to the publio,
amounted to Rs. 1,36,773, as shown below :— ' -

Rs. As. P.

Febrifuge sold to the public ... .. 46803 8 0
Seed, plant, and bark sold to the public ... 739 8 0
Credit Medical Depdt, Calcutta .. 0780 0 O
Ditto ditto, Bombay . 26425 0 O
Ditto ditto, Madras 4955 0 O

Total .. 1,836,773 0 0
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“This sum, according to the figures given in the Quinologist’s
report, was Rs. 56,260, in excess of the expenditure on account
of both the plantations and the factory.

“The total expenditure on the plantation from its commence-
ment (including compound interest at 4 per cent.) is a little
less than ten lakhs of rupees. The casgetransactions for the
year, therefore, show a profit of rather more than 5} per cent.
on the capital. But tiis 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. The amount of febrifuge used in substitution of
quinine in Government hospitals and dispensaries during the
past year was 5,4001b. Calculating the average price of quiniue
in Calcutta at Rs. 90 (a rather low estimate), the saving
effected by this substitution during the year has been very
nearly four lakhs of ruiees, and the total saving since the
factory commenced working aggregates 11} lakhs of rupees,
or more than the plantations have cost since their opening.”

The plantation was very largely extended in the Sittong
Block, and a much larger proportion than usual of Calisayas
plants were put out.

The year 1879-80 was also notable for the introduction of a
new species of great value, viz., the Carthagena or Columbian
bark. The plants are doing well, and there is every hope of
their being successfully propagated.

Dr. King, when reporting that some yellow bark had been
sent to London for sale, remarks that recent experiments have
shown that it may be possible to make sulphate of quinine out
of yellow bark on the plantation. This we understood, at a
recent visit we paid to Mangpu, that their hope has since been
amply realised, and that the Manager, Mr. Gammie, has been
successful in his endeavours to find a cheap and easy method
of manufacturing the sulphate of quinine.
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Sours ArricaN TiMBeR.—The following is extracted from
“The Colonies and India.” The useful kinds of timber indigen-
ous to South Africa number some hundred varieties, only a
few of which, however, have hitherto been used for manu-
facturing purposes, and those only to a- limited extent: and
yet, although the forests cover an area of many thousand
square miles, there are not wanting indications in certain
districts of a falling-off in the supply. The colonial author-
ities are fortunately taking steps to encourage tree-planting
and forest conservation generally, and, at the same time, we
are glad to see that they are not losing sight of the equally:
“important question of at once utilizing the natural wealth of
the country. Hitherto the colony has imported not only her
rails, but ‘the sleepers also, instead of utilizing some of the
durable timber awaiting consumption within her borders. The
principal South African forests are within a short distance of
the shore; and as the denser part of the population is located
round the coasts, and the railways are consequently confined
to within a comparatively short distance from the seaboard,
it would have seemed the natural course for the colonists ta
have utilized their native supplies 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
probably a good deal to do with the maintenance of the system,
of ‘ bringing coals to Newcastle,” which has gone on so long.
Now that the railways have thoroughly tapped the forest
countr{, the utilization of native timber will become more

eneral, and more stringent laws for the preservation of the
forests from further dramn will be necessary. The cutting of
timber and brushwood in the Crown forests is placed under
strict surveillance, and licenses are required to be taken out
by all persous cutting timber therein. The measures adopted
for their preservation, however, are a heavy item in the expen-
diture of the Government; and the forests, instead of being
a source of revenue, are actually a dead loss, costing £2,500
in Cape Colony alone every year, and yielding only £2,000.
Many of the preserves, however, will bear largely thinning
out; and with proper management, and new openings for
the use of their produce, they ought rapidly to become a
profitable property.— T'imber Trades Journal.
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THE MANUFACTURE OF RkSIN AND TURPENTINE.—From
Wilmington, N.C., southward, and nearly all-the way to- Flo-
rida, the pitch pine trees, with their blazed sides, attract the
attention of the traveller. The lande for long stretches are
almost worthless, and the only industry, beyond small patches
for corn or cotton, is the ¢ boxing” of the pitch pine trees for
the gum, as it is called, and the manufacture of turpentine
and resin. There are several kinds of pine trees, including
the white, spruce, yellow, Roumany, and pitch pine. The
latter is the only valuable oune for boxing, and differs a little
from the yellow pine, with which it is sometimes confounded
at the north. The owners of these pine lands generally lease
the “privilege” for the business, and receive about 125 dols.
for a “crop,” which consists of 10,000 ““ boxes.” The boxes
are cavities cut into the tree near the ground in such a way
as to hold about a quart, and from one to four boxes are cut
in each tree, the number depending upon its size. One man
can attend to and gather the crop of 10,000 boxes during the
season, which lasts from March to September. About three
quarts of pitch or gum is the average production of each box,
but 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 successive seasons, removes the bark-as high as
can be easily reached, while the quality of the gum constantly
decreases, in that it yields less spirit, as the turpentine is called,
and then the trees are abandoned. The gum 1s scraped out of
the boxes with a sort of wooden spoon, and at the close of the
season, after- the pitch' on the' exposed surface of the tree bas
become hard, it is removed by scraping, and is only good for
resin, producing no spirit.. The gum sells for 150 dols. a bar--
rel to the distillers. From 16 barrels of the crude gum, which
is about the average capacity of the stills, 80 gallons of turpen-
tine and 10 barrels of resin are made. The resin sells for from
140 dols. to 5 dols. per barrel, according to quality, and just
about pays for cost of gnm and distilling, leaving the spirit,
which sells for 40 cents a gallon, as the profit of the business.
Immense quantlties of resin await shipment at the stations
along the line, and the pleasant odour enters the car windows
as we are whirled along. After the trees are unfit for further
boxing, and are not suitable for lumber, they are sometimes
used to manufacture tar, but the business is not very profitable,
and is only done by large companies, who can thus use their
surplus labour. The trees 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
sweats out the gum, 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 sells for 1-50 dols. per
barrel, and costs 374 cents to make. The charcoal is then
sold for cooking purposes.—North- Western Lumberman.
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A ScaooL oF ForesTRY FoR THE UNITED STATES.—A Bill for
the establishment and maintenance of a school of forestry at
St. Paul, Minn., has been introduced in the Senate by Senator
MoMillan. It would seem to be time that some attention was
paid in this country to the conservation of our forests, and this
proposed school seems to be a step in that direetion. Asa
means of supporting the proposed school, the Government is
called upon to grant 300 sections of the public 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 township, and
the selected are not to be mineral lands. The sections are then
to be sold, and the proceeds invested in United States or other
safe stocks, at not less than 4 per cent. interest. The capital
is never to be diminished, and the interest is to be appropriated
for the endowment and support of the school, which shall give
instruction in the science and practice of forestry, as adapted to
the climate and soil of the State. Ten per cent. of the interest
may be set apart for the purchase of lands for experimental
out-stations for tree culture on prairie lands, and forest culture on
lands, when such experiments shall be authorized by the Legis-
lature. No part of the fund or interest to be used in buying,
erecting, or reparing the school building, and unless the.
school is provided with a suitable building, and 40 acres of
land for experimental timber culture, within eight years, the
grant is to cease. The State must employ, at the head of the
school, a person of known qualifications in the science
and practice of forestry, and the tuition is to be free. Pupils
are to be admitted .from any State. An annual report of the

rogress of the achool, and the results of its experiments, is to
be filed with the Librarian of Congress and the Commissioner of
the general land office.—Lumberman’'s Gazette, quoted in
Tsmber Trades Journal.

IN an article in the Transactions of the Royal Botanical Society
of Edinburgh, for 1879, on the exact measurement of trees, by
Sir R. Christison, the tendency of the deodar to have its top
shoot bending over is talked of as an unhappy failing,” and
regrets expressed that it will not shoot upwards freely as it
ought to do. Sir R. Christison has, we suppose, ere this been
tolg that, so far from an unhappy failing, the bending over of
the top of the deodar is as much a characteristic as the stron§
erect top shoot is of the spruce or scotch fir. If he ha
referred to Brandis’s Forest Flora, he would have seen that soft
and drooping terminal shoots were one of the characteristics of

the tree.

Tre following remarks, on the assistance given by forest
officers to the Museum at Lahore, occur in the review of the
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Curator’s Report for 1879-80, by the Lieutenant-Governor of
the Punjab, in the Punjab Gazette for July 15th:—

The most notable improvement of the year is the re-arrange-
ment or rather the renewal of the section showing the woods
of the country generally and of this province, which has been
done by Mr. B. H. Baden-Powell. e woods of the country
are now arranged in billets of uniform size, according to the
classification by natural orders, and on the other side those
of the province so set forth as to show the products of the
upper bills, the lower hills, and 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 also
contributed pictures of the ravages of sand streams consequent
on the denudation of the upper hills, the ¢ chos” of the
Hoshiarpur district, and other sketches. Under his care and
with the co-operation of Dr. W. Schlich and other officers of
the Forest Department, this section will become a really valu-
able exposition of this important subject.

TrE following notice is copied from the Paper Maker’s
Monthly Journal of 15th June 1880 :—* The Florida Mirror
says that palmetto paper manufacturing is a perfect success,
and that it is the intention of the Company, which has been
experimenting, to establish about twenty mills in Florida, at
places where the material will be near at hand, and transporta-
tion easy.” This encourages the hope that the leafstalks and
‘leaves of the palmetto of the Trans-Indus territory (Chamaerops
Rutchieana) which covers a vast extent of country, may eventu-
ally find a market for the manufacture of paper.

Cyrrus.—From the report of Her Majesty’s High Com-
missioner, Major-General Biddulph, we extract the following
observations :—The planting and preservation of trees have
engaged the attention and care of this Government. Great
pains have been taken to plant the eucalyptus, and_considerable
expense incurred for the panose both by fencing it to preserve
it from cattle, and owing to the necessity of its being constantly
watered for the first two years. A large plantation at
Famagusta has been entirely destroyed during the last few
days by the excessive cold, which, for intensity and duration,
bas been unequalled at that place during the last forty years.
With a view to encourage the importation of timber, and to
save, as much as possible, the remaining forests, the import
duties on all timber, whether manufactured or otherwise, and
on all fuel of every description, has been entirely removed.—

Timber Trades Journal.

e
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Calcutta.

Tre following information has been received from Messrs.
Mackenzie, Lyall & Co. :—

Teak.—Prices at present are ruling low in cohsequence of
the dulness of our market, and ordinary first-class squares
can now be obtained at Rs. 70 per ton.

English squares @ Rs. 100 per ton,

Second class ,, ,, 50 per ton,

Saul logs » 9 65 per log,
for sizes averaging about 37 cubic feet.

Sissoo Wood.—Ten to 15 feet and about 10 in. in diameter is
scarce, and is realizing about Rs. 10 to 12 each.

Toon, Blackwood, Satin and FEbony.—The demand for
these descriptions is limited, as there is hardly any enquiry.
Teak is the principal wood used, and it appears to have
superseded all other kinds. We think good toon can be sold
at Rs 50 to 60 per ton.

‘ Liverpool.

Messrs. Epwarp CHALONER & Co., of Liverpool, in their
circular, dated Liverpool, August 31st, state as follows :—

ManogaNy.—St. Domingo—the present stock is 1,322
pieces, of which 1,137 are curls, and 185 are logs. Veneer
and well-grown figury logs from city St. Domingo and from
Porto Plata would realize full prices. Short curls are very
dull of sale, at low prices. Cuba—This market has been freely-
supplied of late, but chiefly with small wood, for which low
figures have been accepted. Honduras—The stock consists of
one cargo—arrived yesterday—and it will no doubt meet with
prompt sale, as there is a good demand for panel and machine-
making wood. Mexican—The market has been quiet for
Minatitlan, but Tabasco has been in good demand ; of the
latter the stock is exhausted.

CepaR from Honduras and Mexico is in steady demand.
Pencil is scarce, and wanted.

Sarinwoop.—The stock is light, and fresh arrivals of sound
wood realize high prices, there being a good demand.

WaLNur.—Italian is slow of sale. Circassian—The stock
of burrs 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 with ready sale at
full value. :

LioNUM-VITE.—A shipment from Porto Plata has been sold
at £9 per ton. The stock of all kinds is exhausted, the
demand is active, and supplies of fresh, well-grown wood com-
mand high prices.

Cocuswoop.—The demand has been only moderate of late.—
Timber Trades Journal.




157

YJ- FxrrActs FRoM PrFICIAL (GAzETTES.
_——— '

1.—~GAzeTTE OF INDIA—

No. 401F.—Simla, the 30th June 1880.—Mr. R. N. Ans-
truther, 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.—Simla, the 31st July 1880.—My. L. 4. W,
Rind, Assistant Conservator of Forests of the 1lst
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 Grade,
formerly attached to the North-Western Provinces
and Oudh, will, on return from the leave granted him
in Notification No. 463F., dated the 31st ultimo, be
posted to the Central Provinces.

No. 487F.—Simla, the 12¢th August 1880.—Mr. W. H.
Reynolds, Assistant Conservator of Forests of the 1st
Grade, and Deputy Superintendent of Forest Surveys,
is confirmed in the 3rd Grade of Deputy Conservators,
in which he is at present officiating, with effect from
the 5th July 1880.

No. 520F.—Simla, the 2Tth August 1880.—Mr. R. H. C.
Whittall, 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 eftect from the 31st ultimo, the date on which
he reported his departure from Rangoon.

No. 573F.—Simla, the 14tk September 1880.—The fol-
lowing officers, who are officiating as Assistant Con-
servators of Forests of the 3rd Grade, are confirmed
in that grade, with effect from the dates specified
opposite their names : —

AMy. E. F. Litchfield, Sub-Assistant Conservator of
Forests, attached to the Forest Survey Branch,—1st
June 1880.

My. W. M. Green, Sub-Assistant Conservator of Foersts
in Bengal,—12th June 1880.

21
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Mr. A. M. Reuther, Sub-Assistant Conservator of
Forests in the Punjab,—29th July 1880.

No. 584F.—Simla, the 17th September 1880.—Mr. A. T.
Drysdale, Deputy Conservator of Forests in the
Hyderabad 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 1st April 1880.

No. 610F.—Simla, the 24th September 1880.—My. C.
Bagshawe, who in Notification No. 55F., dated the
23rd January last, was appointed to officiate as a

- Deputy Conservator of Forests 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 Mr. A. T. Drysdale, or until
further orders, with effect from the 1st April 1880.

92, —CaLcuTTA GAZETTE—

July 12th, 1880.—Mr. G. A. Richardson, Assistant Con-
servator of Forests, 2nd Grade, in charge of the Buxa
Division, is promoted to the 1st Grade of Assistant
Conservators of Forests, with effect from the 1lst
April 1880.

Mr. E. G. Chester, Assistant Conservator of Forests,
Chittagong Division, and Mr. F. B. Manson, Assis-
tant Conservator of Forests, Kurseong Division, are
promoted from the 2nd to the 1st Grade of As-
iissg?)nt Conservators, with effect from the 10th May

The 19th July 1880.—It is hereby notified, under section
19 of the Indian Forest Act (Act VII. of 1878), that
the following tract of land in the Darjeeling District,
which, in the notification of the 18th October 1879,
under section 4 of that Act, it was proposed to consti-
tute a reserved forest, shall from the 1st August
next be a * Reserved Forest’’ under the said Act :—

PuUorATNGBONG.~ North.—A Jhora separating the forest from the Goompahar Forest leserve.
East.—A demarcated line from that Jhors to the Pugraingbong spur, and thence to the
Nagri ridge at the head of the Kundongbong Jhora. X
outh and West.—A demarcated line along the crest of the Nagri spur,

The 28rd 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
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¢ Juldoka Block,” shall, from the 1st August 1880,
be a “ Reserved Forest’ under the said Act :— .

Nozranay ToXpu.—~North.—A demasrcated line running east and west from the junction of
the Moortee river with the Khoomaace Jhora to the Juldoka river,

East,—The Juldoka river.

8outh,—The Julpigori district boundary.

West.—The Moortee river.

The 9th August 1880.—It is hereby notified that the
Lieutenant-Governor has been pleased to declare the
provisions of Chapter 1V. of the Indian Forest Act,
1878, to be applicable to all forest and waste-lands
in the Government estate of Khorda, in the dis-
trict of Pooree, excepting such lands as have been
confirmed as revenue-free or settled with cultivators
or others, and such lands as shall, during the course
of the revenue settlement mow in progress or there-
after, be so settled.

The 12tk Auqust 1880.—It is hereby notified, under
section 19 of the Indian Forest Act (Act VII. of 1878),
that the following tracts of land in the Darjeeling dis-
trict, which, in notification of the 18th October 1879,
under section 4 of that Act, it was proposed to con-
stitute reserved forests, shall, from the 1st September,
next, be “ Reserved Forests” under the said Act:—

1.—Mamring (an addition to the Sukns.Tista Forest). North.—The ridge separating the
valley of lh:ﬁ&llnldi from that of the Reyang.

East.—The Mana Jhora,

West.—The east boundary of the Mahald tea estate, being & demarcated line, and
stream tributary to the Mana Jhora.

3. —Babookhola. North.—A demarcated line along the ridge separating the valley of the
Mahanadi from that of the Reyang.

East.—The west boundary of the Mahald tes estate, being & demarcated line, then a
stream tributary to the Mahanadi river.

South.—A demarcated line separating the forest from Captain E. T. Fitsgerald's land, and
F-ing from the Mahanadi river in a south-west direction to the Buffoopanee, then the

uffc ee to its junction with the Mahanadi.

West.—The Mahanadi river then a stream to the south-esst boundary line of the Majna tea
estate (Mr. W. C. Muller's biock), then the demarcated boundary of that estate to its
north-west corner, then a stream running into the Mahanadi river, then that river, then a
demarcated line running north-east to the Buffoopanee, and separating the forest from Jamun
Bing’s 1and, then the Buffoopanee, then a demarcated live to the old military rosd.

3.—Tookris Jhar.— North.—A demarcated line from the edge of the glnmn south of Dangy
Jote to the Kemchi nadi, where it forms the b lm) 'y of the Hoodoobhita Jote

ted line

East.—The Kemchi nadi, then & d ting the f from jotes Mabomed
Daorbux and 8oobul.
South.—A d d line ting the forest from jotes Daugurbhits, Charls, Munjoy,

Huldur, Doolal Dass and Gundsgole.

West.—A demarcated line separating the forest from jotes lajaroo, Futeh, Dowlut, Gour
8ingh, ltamdhun, Prosadeo, Chamroo and Bougy.

4.—Moolta (an addition to the Dalka Jhar Reserve).—North.—A demarcsted line from the
Jibhodar nadi south of Jhabra Jote to the Forest Reserve bonndary.

East.—The Forest Reserve, then the Ualka nadi, then a demarcated line ug.ming it from
jotes Sham Lall (3) and Raghoo, then the Lalfs nadi to its junction with the Jibhehodar.

Waest.—The Jibhodar nadi to its junction with the west branch of the Moolta nadi, then s
demarcated line separating the forest from the Jhakooadurs and Omee Jotes, then the
Jibhodar nadi

5.—Rishabari, Major Wardroper's and Kanoo Choudry’s Bhita Jotes (addi- tions to the
Dalks Jhar Reserve). On all sides Government Forest Reserve.

6.—Hengdubi (an addition to the Dalka Jhar Reserve).—North.— Forest reserve,

East.—~A demurcated line following the bed of the old Balasun river and skirting jotes
Bownee Bhita (26) and Dh |, then a d d line south of the last named jote and
west of jote Tarabari, then again a line following the bed of the old alasun river and
skirting jotes Bownee Bhita (24) aod (%2). L.

South. —A demarcated line from the old Balasun river to the Hurlia river, separating the
forest from jotes Heoglull l'owa, Barobhits, Dhunirsm, Bengdubi and Byrauti Ssul,
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West.—The Forest Reserve.

7.—shilibhita Jote (an addition to the SBukns Tista Forest).—On all sides Government Forest
Reserve. )

8,—Nipania (an sddition to the Mechi Forest). North.—The I-o!:lrglrhn_l?oml Reserve,
theu a stream leaving the reserve at its southernmost point, then a line running eastwards to
thﬁﬁoli"rukmj% miiﬁ' ha nadi, then a line skirting the Nipania tea estate.

t.—The Aolia Manjhs ni en a line skirting the Nipania tea .

South,—A demareated line to the Ksjs Pounri nlsi, then that stream, then a demarcated

lin:?to the ﬁ"nmf.hir river. R
‘est.—The Mechi Forest Reserve. ; .

9.—Gurabadi (sn sddition to the Mechi Forest Reserve).—North.—The Mechi Forest Be.
serve.

Euast.—A demarcated line following the bed of the new Mechi river. .

Soutk —A demarcated line to the old Mechi river, separating the forest from Jote SBoorjbur.

West.—The Nepal frontier.

The 23rd August 1880.—The services of Mr. L. G. Smilk,
Sub-Assistant Conservator of Forests, attached to the
Darjeeling Division, are placed at the disposal of the
Government of the Punjab.

The 30tk August 1880.—Under the provisions of the notifi-
cation of 16th August 1880, in which persons desirous
of transporting any forests produce through the Sun-
derbuns forests are required to take out a pass at one
of the forest toll stations, paying such fees as may
be fixed by the Conservator of Forests, it is hereby
notified that the fees payable for such passes will,
from the 1st September 1880, be the following :—

For Sundri timber, 2 pie per maund.
For all other forest produce, half pie per maund.

The 12tk September 1880.—The Lieutenant-Governor is
pleased to order that, on and after the 1lst October
1880, the following shall be the rates for forest pro-
duce in the Sunderbuns Protected Forests, in super-
session of those published in Rule I. of the Rules of
the 17th August 1880 :—

(1) On every maund of sundri,
pussur, or amoor timber... one anna.

(2) On every maund of keora
timber «se one-half anna.

(3) On every maund of any
other forest produce ... one-quarter anna.

The 12tk September 1880.—The Lieutenant-Governor is
pleased to notify, under section 75 of the Indian
Forest Act (VII. of 1878), that on and after the 1st
October next, any persons trading in timber or forest
produce, or desirous of purchasing and removing
forest produce from the reserved and protected forests
of the Sunderbuns, may, if they so desire, and in
place of baving their boats as heretofore measured on
every occasion that they enter or leave those forests,
or pass any of the forest toll-stations, have their boats
measured once for all, and such measurement registered
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by the Deputy Conservator of Forests or his subor-
dinate at any of those toll-stations, viz.—

1. Lower Bhola. 9. Isreepore (Eshamuttee).
2. Upper Bhola. | 10. Bussuntpore.
3. Pussur. 11. Roymangal.
4. Kbulna. 12, Mutlah.
5. Bhudder. 13. Bogee.
6. Shupsab. 14. Saterbag.
» 7. Koyrah, 15. Tangara-khal.
8. Cobaduk. 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 remeasuremnent or detention, either within
the forests or at the forest toll-stations, provided—

(1) That the boat does not contain any forest produce
other than that 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 painted in letters not less than 4 inches long on
both sides of the bow; and amidships on either side will be
painted the water-line, or line showing the loaded draft. This
last will be indicated by a circle painted in white, intersected
by a red line marking the depth to which the boat may be
loaded. This line will be fixed at the pleasure of the manjee
before measurement is made, aud the measurement will be
made accordingly.

The 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 50 and not exceeding 100 ,, ... 0 8 0
» 100 ” 500 ,, .. 012 O
» 900 » 1,000 ,, ... 1 8 0

s 1,000 ” » 2000 , ... 2 00

s 2,000 » 300 , .. 8 00
» 3’000 ese e see 4 0 0

On renewal of the registration after the expiry of twelre
months, fees shall be payable at half the rates given i the
above scale, provided that application is made for such renewal
of registration within two months of the espiry of the said
twelve months. After that period the full fees will be payable
as for fresh registration.

The 20th September 1880.—Notice is hereby given that
from the lst October 1880, the following will be the
rates for removal of forest produce from the Sunderbuns
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reserved forests in supersession of those published in
the Calcutta Gazette of August 1876, Part II, page

790 :—
On every maund of sundri, pussur, or amoor timber, one anna.
2 ” keora timber, one-balf anna.
» » any other produce, one-quarter anna.

The 22nd September 1880.—In supersession of the notifi-
cation published at page 1230 of Part II of the
Calcutta Gazette of 8th September 1880, and dated
30th August 1880, it is notified that, under the provi-
sions of the notification of the 16th August 1880,
in which persons desirous of transporting any forest
produce through the Sunderbuns forest toll-stations,
paying such fees as may be fixed by the Conservator
of Forests, it is hereby notified that the fees payable
for such passes will, from the 1st October 1880, be
the following : —

For sundri, pussur or amoor timber, 2 pies per maund.
For keora timber N | » ’
For all other forest produce o 3 » »

3.—NoRTH-WESTERN PROVINCES AND OUDH GAZETTE—

No. 690.— The 5th July 1880.— Appointments.—Mr. J.
8. Battie, Sub-Assistant Conservator, to the charge of
the Kheri Division.

No. 687.—The 5th July 1880.— Transfer—Mr. S. E.
Wilmot, Assistant Conservator, from the Kheri Divi-
sion, Qudh Circle, to the Ganges Division, Central
Circle.

No. 702.—The Tth July 1880.—In exercise of the
power conferred by Sections 25 and 75 of the Indian
Forest Act (VIL.) of 1878, the Hon'ble the Lieute-
nant-Governor of the North-Western Provinces and
Chief Commissioner of Oudh is pleased to prescribe
the following rules to have effect in the Government
forests of the Debra Dun district :—

I.—In the undermentioned forests the inbabitants of the
undermentioned villages shall be permitted—(a) to collect head-
loads of fallen dry wood for fuel, under passes signed by such
officer of the Forest Department as may be authorised in that
behalf by the Conservator of Forests, which passes shall be
granted without payment; and (b) on payment of the rates
prescribed in No. I1I. of these rules, to graze the number of
cattle specified opposite the name of each village : —
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11 .g (| Dumet ose 10 [ 200 e
2| 8 )| Katta Pathar 4 60 ove
3 a Mlhunwm ot oo 8 150 .ee ot
4 < Tauli oor . 16 75 e ece
-1 (| Sabanspur ... oo | 108 [ 500 26 0.
2 = Dhaki oo .00 10 140 12 126
3| & ||Abdulapur ... 4| 60| .. -
4 .g 9 Kll'im ur eee oo 40 80 .o oo
6| 2 ||Bémsahaiwala 2| 60 .. v
6| © || Hurawhla ... oor 66| 2356 156 50
7 \.| anm ot o 4 100 aee e
1 (| Jhajra e oo 25 | 500 10 200
2 M& ra'ki- on oo 3 80 3 ooe
3 Sudhonwila ... 10 50 e 20
4 "g Dholkot oo voe coe 24 Iy vee
5| = 4 Manduwila ... e 16 | 150 voe o
6| S ]|Naugaon ... 8| 130
7 n Bha.nwill X oo 10 160 20 ™
8 Bﬁj&wil& voe oo 12 1256 oee oee
9 Grant Bakhtiwarpur .. 14 ( 135
10 \| Bhagwénpur Jula 8| 120 e
1 (| Nawéda ee 5| 106 s e
2 Dudhli o 6| 125 ove
3 Balindwala Nagla oo | ee 60
4 . Phandll 0on ver 4 30 oo .o
6| g || Muhammadpur 4] 45| .
6 .ii Pwdit N‘gllou oo 10 75 oo oee
7| s || Kishenpur ... o 36 e e
8| & || Maji | 16| 140 6
9 Ba«iri ar ... oo 28 | 160 .. e
10 Mahokampum (Khurd) ... 6| 180 e .
11 | Mothronwéla w | 85| 200 6 e

II.—In the Western Siwalik forest the inhabitants of the
villages 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 as may be authorised in that
bebhalf by the Conservator of Forests, which passes shall be
granted without payment; and (b) on payment of the rates
prescribed in No. 111. of these rules, to graze the number of
cattle mentioned opposite the name of each village. But any
portion of this forest, not exceeding one-balf of its total area,
may be closed against the exercise of these privileges by the
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Conservator of Forests with the sanction of the Superintendent
of the Delra Dun, provided that the portions left open for
grazing, and for the collection of fuel are situated within a
reasonable distance from the villages :—

« o - las | &
@ B = g 2
: kA RE P
5| % NaME oF VILLAGE. b o n B ) P §,
2| o 28 |2y 5 53 By
81§ Be | B9 | BESa |83
z| = Z “ “a a
1 r Mahobiwﬁll ven oer 26 50 Xy ese
2 Sheoll Khlll‘d oo ooe 8 60 oo veeo
3 Sheola mn eos s 60 260 oee vee
4 Mijra e e 60 | 225 10 oo
5 Pit uwﬁla. o0 oo 10 40 ooe oo
6 Mihanwala ... e 60 | 300 4 60
7 Harbajwala  «. | 15| 300 oee
8 Malhén o o 18 | 260 e e
9 Grant Carbery ... 8| 100
10 _: Pelion oo 10 | 260 .o e
11 | = | | K&ndli with Haripur oo 60 | 300 10 260
12 | °F ||Shisambéri ... o | 40 340 ..
13 a Hasunpur oo e 4 50 oo oo
B a 1| Sherpur - w| 16| 90| .. .
156 | & ||Sangtiawhla .. T e 45| 290 e ove
16 | = || Tiparpur e [T [ 40 eee
17 B Kaliinpul' oee .o 4 32 eee )
18 Jﬁt&nwéla .o ses 4 80 oo .oe
19 Miéjri oo 10 | 150 oo oo
20 Timli with Chari Beli 65 | 246 22 250
21 Dharmawéla ... . 40 50 o0
22 Shépur . w| 25| 170 e oo
23 Aduw‘]l oo e 50 190 8 .
24 Kunja. Grant ... 18 | 180 b .
25 Kunja Khérgi ... o 141 120 3
26 || Kolal Matak Méjri .| 100 | 200 e

II1.—The rates chargeable to the inhabitants of the villages
mentioned in Rules I. and IL, for the grazing of cattle during
a period of twelve months, are as follows :—

Buffaloes, four annas each; cows and bullocks, two annas
each; donkeys and ponies, one anna each ; sheep and goats,
six pies each.

IV.—In the undermentioned forests the roads specified shall
not be closed : —
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Naxg or Forgsr. Name of roads and water-courses.

‘Western Siwaliks ... | Asarori road.

Ditto oo | Khujndur pass.
Ditto ... | Watercourse to Dehra Din Tea Company and
Carbery grant.

Ditto «e. | Timli road.

Ditto «e. | Road from Khiirja to Fyzabad, vid Kolal.
Ambari ... «. | Road from Rudarpur to the Jumna.
Chéndpur... «. | Road from Harawaéla to Sahanspur.

Dholkot ... ... | Road from Dunga vid Manduwéla to Jhéjra.
Niégsidh ... ... | Road from Dudhli to Manduwila.
Tirsél ... «e. | Road from Réanipokhri to Khari.

Ditto «. | Road from Ranipokbri to JogiwAala.
Saura—Saroli, Kachar, | Road from Dehra to Théno.
and Thano.

Séng .. .. | Water-course leading to Markham grant.
Ditto ... o | Road from Jiwangarh and Fatehpur to Mark-
ham grant.
Tirsél and Sainkot ... R«i:u]i‘ t’rl(:m Lachiwéla vid Rénipokhri to Rik.
ikesh.
Théno ... «.. | Road from Théno to Sangtiawila.
Ditto ... e« | Road from Théno to Bogpur.
Eastern Siwéliks ... | Khansrau Pass road.
Ditto we - «.. | Road from Dehra to Hardwar.

This cancels the notification published at page 5 of the North-
Western Provinces and Oudh Gazatte, dated the 13th March
1880.

No. 754.—The 14th July 1880.—The Hon’ble the Lieu-
tenant- Governor ard Chief Commissioner is pleased
to direct the transfer of Chandi and Patri Forests
from the control of the Superintendent, Roorkee
Workshops, to that of the Forest Department.

No. 755.—The 14th July 18%0.—With reference to the
above Notification, the Hon’ble the Lieutenant-Gover-
nor and Chief Commissioner is pleased to direct that
the Chandi forests shall form part of the Ganges Divi-
sion of the Central Circle, and shall be in charge of
the officer in charge of the Ganges Division.

No. 756.—The 14th July 18580.—The Patri forests shall
form part of the Saharanpur Division of the School
Circle, and shall be in charge of the officer in charge
of the Sabaranpur Division.

The above changes will have effect from the date of
making over charge.

No. 773.—The 16tk July 1880.—The following rules
made by the Hon’ble the Lieutenant-Governor, North-
Western Provinces, and Chief Commissioner, Oudh,
under the provisions of Section 31 of the Indian
Forest Act (V1I.) of 18178, for the protected forests

22
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of Naini Tal, Ranikhet, and Lalitpur, having received
the sanction of the Governor-General in Council, are
hereby published for general information. These
rules supersede all previous rules relating to the
said forests :—

I. All words used in these rules and defined in Act VIIL. of 1878,

ion-cla (the Indian Forest Act) shall be deemed to have

Interpretation-clause. the meaning respectively attributed to them
by the said Act.

II. Persons whose rights have been recorded under section 28, Act
VIL of 1878, must submit their indents for building timber and for wood
for agricultural purposes to the officer in charge of the Forest Din-
sion within the ol]owinﬁqriods t—

In the Naini Tal and Ranikhet) gotwocy, the 1st July and 31st October.
protected forests.

In the Lalitpur ptotected} From 1st February to 31st March,and
forests. from 1st August to 30th September.

III. Licenses to purchasers felling or removing trees, or timber, or
other forest produce, will be granted at such time and place, and at such
rates and under such conditions, as may from time to time be fixed by
the Conservator of Forests. .

IV. The poisoning of water is prohibited.

V. Except with the written permission of the officer in charge of the
Forest Division, no person shall set snares or tmﬁs.

VI. The Conservator of Forests may, with the previous sanction of

the local Government, declare and publicly

Closing of forest against  notify any part of the forest to which these
hunting or shooting. rules relate to be closed altogether against

hunting or shooting at such seasons and for such
period, as he may deem necessary, or to be closed against the hunting or
shooting of any class or classes of animals during certain seasons.
VII. Between the 1st April and the 3lst

Close season for game  pyoyuqt, both inclusive, in each year, the hunt-

birds. ing and shooting of game birds of the following
kinds is prohibited :—

Partridges Spur-fowl.

Pheasants. Bustards.

Pea-fowl. Florican.

Jungle-fowl. Sand-grouse.

VIII. The driving of game in the snow is prohibited.

IX. Subject to the restrictions contained in rules IV. to VIIL., 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 section 32 of Act VII. ot 1878.

X. Trespassing, pasturing cattle, or permitting cattle to trespass in
such portions of the forests a8 may have been closed under section 29 (b)
of the Indian Forest Act, is prohi{ited.

No. 778.—The 17th July 1880.—In exercise of the
powers conferred by Section 34 of the Indian Forest
Act, 1878, the Hon’ble the Lieutenant-Governor,
North-Western Provinces, and Chief Commissioner,
Oudhb, is pleased to declare the lands described in
Schedule A, hereto annexed, to be reserved forests : —
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SCHEDULE A.
3| 4
g g ?:::u:f Description of boundaries.
(=) Y]
H (| Madha Dih, | This land, formerly known as Madha (had-
block A. bast No. 213 A.), is bounded on the north-
l west by Madha Dih forest, on the north-.
. . east by the Kaptowra forest, and on the
m4d| 54 routh by Seth (gobind Das’ grant (former-
=1 A ly jungle nazul No. 3.)
¥} Kaptow ra, | This i]and. formerly known as Bhadeora (had-
block A. bast No. 188A.), is bounded on the east
by Bhira, north, south, and west by the
\ L Izaptowra forest.

Madha Dih Forest, block A.. and Kaptowra Forest, block A., will
henceforward form portions of the Madha Dih Forest and Kaptowra
Forest, respectively, as gazetted in Notification No. 194, Government,

North-Western Provinces

and Oudh, Revenue (Forests) Department,

dated Allahabad, 28th February 1879.
No. 786, 17th July 1880.—In exercise of the powers con-
ferred by Sections 25 and 75 of the Indian Forest Act,
VII. of 1878, the Hon’ble the Lieutenant-Governor,
North-Western Provinces, and Chief Commissioner,
Oudh, is pleased to prescribe the following rules to have

effect in the
District :—

Government Forests of the Saharanpur

1. The inhabitants of the undermentioned villages shall have the
privilege of grazing the number of cattle, sheep, and goats specified
opposite the name of each village, at the rates mentioned in No. II. of

- these rules, viz. :—

b} '4‘5'3
-] .
Name of Village. ..g.g 3 §-§ REMARKs.
EREEE
z =
Raoli Mahdud e . 600
Banﬂw‘li oe oo eee 115
Abmedpur Khurch . .| 676
Rajpur e . | 290
Salempur ... ane | 800
Aurangabad ... .| 600
Anﬁki Kllln-u oo oo 200
N‘gd o0 o0 95
Sherpur Pelon e 310 50
Hahlbpur ooe eoe ooe 196
Haderpur. alias Haidowara .| 60
Indarpur Talra we | 100
Bafk a ose o . 250
Rampur ... .. o | 230 60
Bugawala alias Ferozepur e | 240 Inclodios 8 .
Naukra . oo | 667 | .. |Iocladiog 8 .:‘?“:"-AJ'_;:
and Tands Juara.
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II. The rates chargeable to the inhabitants of the villages mentioned
in rule I., for the grazing of cattle, sheep, and goats, for a period of
twelve months, are as follows :—

uffaloes «es 4 annas each.
Cows and bullocks e 2, a
Sheep and goats . 6,

III. When closing any portion of the forests in the Saharunpnr
District, the Conservator of Forests must, in consultation with the Col-
lector, provide conveniently situated grazing-grounds for the cattle
mentioned in Rule I.

No. 781.—The 17th July 1880.—In clause (¢) of this
department Notification No. 300, dated the 28th
February 1880, the words ““in the Bijnor district”
after ¢ Bijnor to Muzaffurnagar’” should be struck
out,

No. 854.— The 28th August 1880.—In the notification
from this Department, No. 301, dated the 28th Feb-
ruary 1880, in column 2 of the statement given in
para. 2, for “33" read 31 and 83" wherever those
figures occur.

No. 868.—The 1st September 1880.—In the notification
from this Department, No. 301, dated the 28th Feb-
ruary 1880, in the 1st column of the statement in
para. 2, and in the 2nd class of officers empowered,
after “and foresters’’ read * and all other forest offi-
cers when specially authorised,” &e.

The 8th September 1880.—In exercise of the powers
conferred by section 19, Act VII. of 1878, the Hon’ble
the Lieutenant-Governor of the North-Western Pro-
vinces and Chief Commissioner of Oudh, is pleased to
declare the forests specified in the following schedule
to be reserved forests, and to form, with the Ramgarh
grants, a new forest, to be named the Nawabgunj
forest :—

Jarpur East.—Mauza Gohunia, Pargana Manikapur.

West. —Mauza Shambhunagar and Surjapur, Pargana Nawabganj.

North.—Mauza Korondi, ai:'ﬂ.rgana Mahadewa, and Mauza Bbitora,
Pargana Manikapur.

South.—Mauza Mahadewa, Pargana Nawabganj.

SHAMBHUNAGAR FEast.—Mauza Jaipur and the Mahal of Ali Muham-
mad, included in Shambhunagar, Pargana N a.wabgané'.

West.—Mauza Amarpur, Pargana Manikapur aud the Mehal of Raja
Kishen Dat Ram, included in Shambhunagar. .

North.—Mauza Bhitora, Pargana Manikapur.

South.—Mauza Hardowa and Ramgarh grant, Pargana Nawabganj.

No. 910.— The 15th September 1880.—Mr. R. S. Dods-
worth reported his return to duty on the 30th August
1880, from the leave granted to him in this depart~
ment Notification, No. 313, dated the 8th April 1879,
and assumed charge of the Kheri Division on the
afternoon of the 2nd September 1830.
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4.—PuniAB GAZETTE—

No. 266F.—The 5th July 1880.— Leave.—My. F. D’ A.
Vincent, Assistant Conservator of Forests, Plantation
Division, has obtained privilege leave of absence for
three months, in continuation of the Examination
leave granted to him in Punjab Government Gazelte,
Notification No. 184F., dated 22nd April 1880.

No. 267F.—Notification.—In continuation of Punjad
Government Gazette Notification No. 185F., dated
22nd April 1880, Mr. E. A. Down, Assistant
Conservator of Forests, will continue in charge of the
Plantation Division during Mr. Vincent’s absence
on leave.

No. 283F.—The 19th July 1880.— Notification.—Under
instructions from the Government of India, the
services of Mr. I5. McA. Moir, Assistant Conservator
of Forests, are placed at the disposal of the Govern.
ment, North-Western Provinces and Qudh, with effect
from the date of his return from the leave, granted
to him in Notification No. 27YF., dated 13th March
1879, by the Government of India, in the Depart-
ment of Revenue, Agriculture, and Coinmerce.

No. 301F.—August 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 1V, 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 date of this notification.

The Lieutenant-Governor prohibits the breaking up of land for culti-
vation, or for any other purpose.and the quarrying of kankar, except
according to rules relating to the subject under Section 81 of the said
Act, from the date of this notification.
mlUnder Section 31, the Lieutenant-Governor prescribes the following

es:— ,

1. The general management of the protected forests is vested in the
‘officers of the Forest Department, in communication with the Deputy
Commissioner of Gujrénwiéla.

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 quarrying kankar and breaking up of land for any other
purpose, without the written mission of the Deputy Commissioner,
and countersignature of the EP::est Officer, is prohibited.

4. The lopping and tearing down of branches of trees and the cutting
of trees is prohibited except with the permission in writing of the
Forest Officer.

Descriptive statement showing boundaries of protected forests.

. . Hafizabad North.—Village lands of Manjit and reserve Bhikoloh4ri
{Block XI.); also village lands of Sukeki, Khinwanwali, Nawa Khons,
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Amaltds, Par Massu marrh, Par Massu Chidarénwila, Hindwén&h and
Beriwalah.

South.—~Reserve Kamawéli (Block 1V.)

East.—Forest reserves, (Block V.) Kamélwéli and village lands of
Manaawili, also Blocks VI, VII, VIII, IX and X=Lagar, Ratti Tibbi,
Gu#na., Kingrawali, Daban.

est.—Jhang “ protected forests."”

N.B.—The boundaries are taken from the Revenue Survey Map
of 1852-55.

No. 318F.—The 10th August 1880.-—Leave.—Mr. W,
Shakespear, Assistant Conservator of Forests, Fuel
Reserve, South Division, has obtained privilege leave
of absence for three months, with effect from the
afternoon of the 22nd July 1880.

No. 319F.—Appointment.—Mr. A. M. Reutker, 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. 320F.— Transfer.—Mr. L. G. Smith, Sub-Assistant
Conservator of Forests, transferred from Bengal to
the Punjab, 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 Mr. Reuther.

No. 324F.— The 11th August 1880 — Ezamination.—Mpr.
F. D'4d. Vincent, Assistant Conservator of Forests,
18t Grade, passed an examination in Punjabi, held on
the 10th July 1880.

No. 345F.—The 26th August 1880.—Notification.—In
supersession 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 date of this notification.

The Lieutenant-Governor prohibits the breaking up of land for
cultivation, or for any other purpose, and the quarrying of kankar,
except according to rulyes relating to the subject unger Section 81 of the
said Act, from the date of this notification.

Descriptive Statement showing boundaries of protected forests.

Héfizabad Nortk.—Village lands of Manjit and reserve Bhikolohéiri
(Block X1.); also village lands of Sukeki, Khinwén #4li, Nawa Khona,
Amaltis, Par Massu Marrh, Par Mussu Chidarfinwala, Hindwénéh and
Beriwélah.

South—Reserve Kamawili (Block IV.)

FEast.—Forest reserves, (Block V.) Kaméwéli and village lands of
‘Ménénwéli; also Blocks VI, VII, VIII, IX and X. viz.—Légar,
Ratt Tibbi, Gajisna, Kingrawili, Daban.
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Wesi.—Jhang “ protected forests.
ofllvégé—s'srhe undaries are taken from the Revenue Survey Map

No. 348.—The 27th August 1880.— Notification.—Mr.
A. E. Wild, Deputy Conservator of Forests, trans-
ferred to the Punjab, by Notification of the Govern-
ment of India, in the Home, Revenue and Agricul-
taral Department, No. 243F., dated 27th April 1880,
is appointed to the charge of the Gujranwala 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 the charge of the Gujranwala Division, posted to
the Jhelum Division.

No. 372F.—The 9th September 1880.— Leave.—In con-
tinuation of Punjab Government Gazette Notification
No. 242F., dated 16th June 1880, the undermentioned
officer has been granted a further extension of leave
by Her Majesty’s Secretary of State for India, as
advised in list, dated 6th August 1880 :—

Period and nature of ex-

Naue. Service. | Appointment. tonsion.

W. Righy ee. | Uncove- | Assistant Con.| 1} months’ sick certifi-

nanted. servator of | cate.
Forests, -1st
Grade.

No. 374F.—The 16¢h September 1880.—Notification.—
With reference to Punjab Government Gazette Noti-
fication No. 349F., dated 27th August 1880, Mr. C.
F. Rossiter, Sub-Assistant Conservator of Forests,
joined the Jhelum division on the forenoon of the 5th
August 1880.

No. 381F.—The 20th September 1880.—Leave.—Mr.
C. F. Elliot, Officiating Deputy Conservator of Forests,
resumed charge of the Rawalpindi division on the
forenoon of the 3rd September 1880, on return from
privilege leave of absence, granted to bim in Punjab
Government Gazette Notification No. 255F., dated
25th June 1880, relieving Mr. J. S. Makay.

5.—CeNTRAL PROVINCES GAZETTE—

No. 2561.—9¢h July 1880.—Mr. E. D. M. Hooper, Assis-
tant Conservator of Forests, is granted three months’
privilege leave, with effect from the 15th instant, or
sl;ch subsequent date on which he may avail himself
of it. '
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No. 2611.—16tk July 1880.—Two years’ furlongh to
Europe, under Chapter IV., Section 21 of the Civil
Leave Code, is granted to Mr. W. P. Thomas, Assistant
Conservator of Forests, 1st Grade, with effect from
23rd March last, the date on which that officer sailed
from Bombay per Steamer ¢ Rydal Hall.”

No. 2703.—21st July 1880.— Mr. E. D. M. Hooper, As-
sistant Conservator of Forests, 1st Grade, availed him-
self of the three months’ privilege leave granted him by
Notification No. 2561 of 9th iustant, on the afternoon
of the 15th idem.

No. 2852.—Dated Nagpur, the 3rd August 1880.—
Captain C. W. Losack, Deputy Conservator of
Forests, assumed charge of the Ist Class Reserves of
the Jubbulpore Forest Division on the 31st January
last.

No. 3228.—The 3rd September 1880.—Mr. R. H. C.
Whittall, Deputy Counservator of Forests, transferred
from British Burmah to these Provinces, reported his
arrival at Hoshangabad, and assumed charge of that
Forest Division, and the 1st Class Reserves of the Betul
Division from Forest Ranger Mulammad Ghouse on
the forenoon of the 11th August last.

6.—BriTisE BurMAH GAzZETTE—

No. . 291.—6tk July 1880.—At the examination held in
Rangoon, on the 7th Junc 1880 and following days,
the undermentioned officers passed the examination
in the Burmese language, prescribed in Notification
No. 202, dated the 19th September 1876 :—

Lower Standard.
Mr. N. Hearle, Assistant Conservator of Forests.
Mr. A.Weston, Sub-Assistant Conservator of Forests.

No. 55.—The 6th August 1880.—-Under the pro-
visions of Section 44 of the Civil Leave Code,
My, J. Nisbet, Assistant Conservator of Forests, is
granted privilege leave for two months and twenty-
eight days, with effect from the date on which he may
avail himself of it.

No. 61.—The 2nd September 1880.—Captain C. T.
Bingham, Officiating Deputy Conservator of Forests,
reported his return, at Moulmein, on the 22nd
ultimo, from the three months’ privilege leave of
absence granted to him in this Department Notifica~
tion No. 35, dated the 29th April 1880.

7.—AssAM GAZETTE— )
No. 187.—The 16th July 1880.—Privilege leave of
absence for three montbs, under Section 13, Supple-
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ment F., of the Civil Leave Code, is granted to Mr.
H. G. Young, Sub-Assistant 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.—The 9th August 1880.—My. W. E. D’Arcy,
Assistant Conservator of Forests, 1st Grade, Si
edgar, is transferred to the district of Lakhimpur, and
is appointed to have charge of the Lakhimpur KForests
Division. Mr. D’Arcy made over charge of the
Sibsigar Forest Division to Mr. C. @. D. Fordyee,
Assistant Conservator of Forests, 3rd Grade, on
the afternoon of the 28th July 1880. : :

No. 18.—The 10tk August 1880.—The Chief Commis-
sioner is pleased to prescribe the following rates of
royalty to be paid on timber floated on any river in
the Valley Districts of Assam, and which is the pro-

rty of Government, or was produced on Government
and, or on lands belonging to, or in the occupation of,
private persons on which Government has the right
to levy a royalty, and on which the royalty, or duty,
or purchase-money has not been paid already.—

Logs of 841.
If under 10 feet in length, Rs. 2-8 per log.
If from 10 feet to 15 feet in length, Rs. 6 per log.
If over 15 feet in length, Rs. 10 per log.

Logs of reserved kinds of wood.
If under 10 feet in length, Re. 1-8 per log.
If from 10 feet to 15 feet in length, Rs. 3 per log.
If over 15 feet in length, Rs. 6 per log.

Logs of unreserved kinds of wood.
If under 16 feet in length, Re. 1 per log.
- If over 15 feet in length, Rs. 2 per log.
Boats or dugouts.
If of 846, Rs. 10 each.
If of other kinds, Rs. 6 each.
Bamboos.

Jungli or kata bamboo, Re. 1 per hundred.

Jati bamboo, Rs. 2 per hundred.

Blaluka bamboo, Rs. 3 per hundred.

Charcoal, per maund, or for every nine cubic feet, 2 annas.

No. 19.—The 10th August 1880.—In exercise of the
powers conferred by Section 41 of Act VII. of 1878
(The Indian Forest Act), the Chief Commissioner of
Assam is pleased to make, and, with the sanction of the
Governor-General in Council, to publish the following
rules, which shall come into force on and from the
1st October 1880 :—

23
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Bruran Tivmper RuLes.

I. All words usedin th?,[‘s; mlI:sti andFdeﬁned in A(}e)t uV{Z,I. of 1878
. (The ian Forest Aot) shall be deemed to
Inum"“uon"’]'m' have the meanings respectively attributed to
them by the said Act.

ILI. Al timber which it his int:nﬂe%tg imporg {rom B!lnmltlal‘:e into or

. through the Province of Assam. sha) 8
exs:ﬁ,mnﬁ &?%:u::l: for examination at the British boundary ::xp;g
boundary. reEorted. to the District Forest Officer, or an

. other Forest Officer authorised in that behalf,
and shall not be imported into the Province of Assam until it has been
examined and marked.

111 All timber brought down by the Langé, Gorépils, CLémpfimati

Control stations. or Géngié rivers, or any of their tributaries in
. the district of Goalpéra, shall be stopped for
examination and be reported to the District Forest Officer or other Forest
Officer authorised in that behalf, at the following places :—

Datma, on the Langs river ;

Rajadabrs, on the Gorépila river;

Gurtbasa, on the Chimphmati river ;

Burimulkhk, on the Ghngis river ;
or at such other places as the Chief Commissioner may from time to
time, by notification in the dssam Gazette, presoribe.

1V. The District Forest Officer, or other Forest Officer, authorised in

Grant of passes for that behalf, shall, if requested to do so by the
timber by the District person in charge of timber so brought down,
Forest Officer, and pay- prant a pass for the samein such form as the
ment of foes onsuch passes.  Chjof Commissioner may from time to time

resoribe, and for the issue of which a uniform fee of 8 annas for each
og, boat, or dugout will be levied.

No person shall remove any timber from any place at which the same
has been stopped under Rule IlI., until a pass has been granted, as
preseribed in this rule.

V. Should the person in charge of any timber, brought down the

Grantofpassforlanding  Langa, Gorépili, Chémpémati, or Gingié rivers,
timber before reaching a or any of their tributaries in the district of
fl-'oo referred to in Rule Goflphra, desire to land such timber before

1L reaching any of the places prescribed under
Rule III. as places for the stoppage thereof, they shall obtain the
permission, in writing, of the District Forest Officer, or other Forest
Officer as may be authorised in that behalf. If such officer deems fit
to grant such permission. he shall examine the timber and shall grant

a pass a8 prescribed in Rule IV.
VI. KExcept with the permission in writing of the District Forest
Officer, or such other Forest Officer authorised

No timber imported in that behalf, no timber in transit on the
from.'d Bhshn ‘oh D b":; Langs, Gorépils, Chémpémati, or Géngi rivers,
oved, a7d no guch tr orany of their tributaries in the district of

p or converted .
without the recuipt of a  G0Alpra, may be landed or removed inland, nor
pass. may snch timber be cut up or converted before
a pass has been granted by the Forest Officer
for the same. _

VII. All timber when in transit in the Godlpira district, either by

land or by river, may be stopped and examined
. Stoppage and examina.- by any F{rest or Police Officer, and the persons
ion °Bh‘““b°' ")“‘P"’“d in charge of such timber shall be bound to
ot i e ey Produce any passes which may have been
and the production of RKranted to them, when called upon to do
passes. 80 by any Forest Officer or Police Oflicer.
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VIIL. Any person infringing any provision of these rules shall be
Penalty punished, with imprisonment of either descrip-
' tion, which may extend to six months, or with

fine which may extend to five hundred rupees, or with both.

No. 20.—The 10tk August 1880.—In exercise of the
powers conferred by Section 41 of Act VII. of 1878
(The Indian Forest Act, 1878;, the Chief Commis-
sioner of Assam is pleased to make, and, with the
sanction of the Governor-General in Council, to
publish the following rules, which shall come into
force on and from the 1st October 1880 :—

AssaM Rivee RuLgs