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sortst &oitstrbairrp iit its gapalar 3sgcd. 
IT has often been observed that all new truth must first pass 

through the crucible of contradiction, doubt and even ridicule, 
before i t  issues into the realms of settled conviction. 

Almost every branch of science in which great discoveries 
have been made, has passed through such an ordeal. Franklin mas 
almost persecuted for his electrical discoveries. Harvey mas long 
ridiculed for maintaining the circulation of the blood; and it 
would not be difficult to devote several pages in illustration of n 
host of similar cases. When however the maintenance of old 
error is bound up with the profit or convenience of a large sec- 
tion of the community, then is the effort to establieh the truth, 
and get it acted upon as truth, indeed difficult. 

The truths taught by Forest Science, unfortunately for pro- 
gress, are involved in more than usual difficulties in the way of 
their acceptance. 

In  the first place, they are hardly evolvable from abstract 
considerations of vegetable physiology, chemistry, or atmos- 
pheric law. No body has ever realized a priori from a know- 
ledge of such subjects only, that forests would exercise a preser- 
vative effect on soil, climate and water supply : the fact has 
only slowly worked its way into the convictions of a small sec- 

L, tion of society, by repeated observations of the results of forest 
destruction. And as nature suffers long and tries hard to com- 
bat the mischief, of course the evil only becomes rampant after 
a long stryugle. During the progress of the evil it is not diffi- 
cult to find large numbers of persons eagerly declaring that 
there is no evil at all. Every one who has read otKcial papers 
in Burmah and other provinces, will call to mind how persistent- 
ly some people deuied the injury caused by forest fires, on the 

A 
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FOREST CONSERVANCY IN ITS POPULAR ASPECT. 3 

subject of forests; both have also their intareeta or wishes which 
modify their action in the matter. 

First as regards the people. 
They are ignorant as we have seen of the practical trntl~s 

established by forest science, the more so as they are blinded by 
a short-sighted idea of their own immediate interest. All forest 
conservancy i s  therefore necessarily disliked. 

I t  is not to be supposed for one moment that the people a t  
large are less hostile to forest conservancy in Europe, than they 
are in India. 

I t  is true that in Europe the forest rkgime is usually attended 
with remarkably rigid restrictions regarding hunting, shooting, 
&c., and these intensify the popular dislike; so that fierce poach- 
ing frays and even attempts on the life of officials are not un- 
known .It is rarely in India that any great unpopularity attends 
the office of forester in any grade of the service, and attempts a t  
forcible resistance have been very rare. The forest officer has this 
advantage that if the restrictions imposed by his rules are in 
themselves just and not really oppressive, they are soon accepted 
patiently as a part of the "dastur" or custom of the times,unless 
discontent is fostered, as it occasionally has been, by indiscreet 
official action. 

But then the restriction is never liked at first : Even if it is, 
such an obvious matter as prohibiting barking trees, cutting slabs 
and torches from living pines, removing the '' hurnus" soil from the 
forest, the restriction is not popular; and hence i t  is idle to 
speak of 'Lcarrying the people with us in our efforts to conserve," 
such phrases are mere folly. All that in India we can hope 
to do is, from s standpoint of necessarily superior knowledge, to 
ascertain facts, and define our restrictions and the areas within 
which they are enforced, with strict justice. Supposing, for 
instance, a village having 500 head of cattle has been accus- 
tomed to graze over s vast extent of forest land, without 
restriction. After considering the sort of ground and its graz- 
ing capabilities, and allowing a liberal average per head, the forest 
officer is satisfied that one-third of the original area is sufficient: 
i s  i t  to be supposed that tlie people will appreciate his facts how- 
ever correctly ahd carefully ascertained? Not in the least. 
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The fact of restriction, reasonable or not, is what the popular 
mind feels, and this should always be borne in mind, but rarely 
is, by high officials of all grades, when visiting forest tracts. 
A number of people present petitions stating with much oriental 
latitude of expression their misery and the probability of their 
individual and collective extinction, owing to the pressure of 
the forest rules. The high authority is filled with a most 
proper feeling of compassion, and as the realities of forest e c e  
nomy have in many cases penetrated but very slightly to hie 
inner conviction, a general order is issued, which embarrasses the 
entire administration of the district. Yet prudence would suggest 
b ask such questions as to what villages do the complainants be- 
long ? Are they poor or wealtliy? Are they really so sItunted with 

- 

regard to the forest that they are dependent in any degree on it, 
or could they get what they want by the simple trouble of 
going a mile or two further ? Have they no common land of their 
own?" Are they respectable people or turbulent in regard to 
disobeying the forest rule generally ? I n  the abset~ce of suchdata 
for judgment the assumption is apt to be made that the forest rules 
(perhaps agreed to and sanctioned six months before) are too 
harsh, and an immediate, us~lally indefinite and often impmc- 
ticable relaxation in favor of "the zemindars," "tlie villagers," 
or some such other general class, is directed. 

And here I may mention a real cause of unpopularity of 
forest conservancy : it arises from the fact that the people conti- 
nue to adhere to their own notion as to the proprietary right in 
the forest, while the Government declaration on tho subject is, 
and has been for years past, at  variance with such notion. 

A good instance of this is afforded by the condition of the 
Rawulpindi and Hazara forests in the Punjab. 

The boundary of civil jurisdiction between these districts is a 
purely arbitrary or technical one. The same tribal population 
extends over the Murree and Kahub  sub-districts in Ramulpindi 
as characterizes the adjoining l~ills of Hazara. The Khanpur - 

forests of the latter district are not separated by any physical - - -  
division from those in the Pindi district. 

In such eases M proved real. why not mako a grant of forest to be common land 
out and out, or order it to bn ke t with clumps of t r ~ o s  here and there for gruing 
ground, instead of inflicting an indefnite burden on tho Uovernment Batater P 
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Yet in Hazara, the State recognized the proprietary right of the 
communities to the forest as a whole, reserving a right to manage 
tlie estates and to take a6xed or fixable share of the proceeds to 
repay such management. I n  Ramulpindi, judging from the 
earliest declarations of right in the rules of 1855-56, the State 
asserted its exclusive right to all trees, acknowledging only the 
rights of the people to grazing, firewood and timber for 
their own use, to be granted on application on payment 
of a tax or rate : and a portion of the fund so realized to 
be paid to the communities (not as any acknowledgment 
of their proprietary right bat) "on condition of their co- 
operating with the officers of Government in enforcing the 
rules." 

This state of things the people have, notwithstanding 20 years 
of its currency, never recognized. Long ago the payment of the 
share was stopped because the condition was not complied with, 
and the people to this day resent the treatment of occasional 
trespass on the forest rules for timber, brushwood and other 
produce, as crimes. They consider the forest theirs, in spite of 
the rules to the contrary : they ask how it is that there is one 
Inw for Hazara, and another for them ? An enquiry into the real 
pre-aunexntion forest history of some provinces would be fraught 
with instruction. 

But besides the short-sighted self-interest, which prevents 
iporant  populations from appreciating the necessity for forest 
conservancy, there is another connected subject to be considered ; 
namely, that the effects of forest destruction do not always tell 
upon the locality of destruction itself, so much as on the lands 
a t  a distance: when this is so, you cannot expect the ignorant 
people to care about it. I need only instance the effect of 
mountain inundations in causing torrents, which do indeed fur- 
row the bill sides into deep ravines and cause landslips, kc., but 
whose worst effects are seen in the vast masses of debris and 
stones they carry down into the valleys or plains below, de-ferti- 
lizinglands, destroying roads and bridges, altering the supply of 
'water and the steady course of streams, and subjecting the 
inhabitants miles away to the fear of sudden floods, causing the 
river mouths to be blocked up by 'bars' formed of the detritus 
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carried down, and their navigability to be injured or dm- 
troyed.* 

It will take centuries of teaching to diffuse anything like a 
populnr acquaintance witb, or recognition of, such considerations. 
I n  Europe indeed onegreat advantage has been obtained. Forest 
conservancy has been long enough recognized, to enable some 
important work in the way of plantations and restoration of de- 
nuded areas to be carried to completion, the results of which are 
palpable to the senses. 

I t  is more than doubtful, whether centuries of civilization in 
Europe have put into the heads of the peasantry anything like 
a real conviction that a portion of the country ought to be under 
forest, and ought to be continuously maintained in that coudi- 
tion ; but the most ignorant can realize an appeal to the senses : 
they can feel the ditierence of temperature, wllich a reboised 
tract causes : they cannot help seeing the change whereby what 
was once an occasionally running torrent, has become a perma- 
nent gentle stream, owingpalpably to the process of clothing the 
slopes which surround its source, with foliage. Fortunately there 
are not wanting in various parts of Europe such ocular and 
tangible proofs of what forest growth effects. 

I n  India, we have not yet reached so far. Indeed in the 
absence of a practicable forest law, and witb the first years of 
our departmental existence spent in unrecorded experiments and 
tentative measures, and blighted by that Procrustean policy, 
which, without deigning to devote a moment's consideration to 
the varied condition of the different and the different 
stages of forest destruction which characterized them, demanded - 

a surplus revenue for each ; thereby fixing deep the conviction 
that xlloney making, not forest ilnprovement, is the forester's 
r o d  to promotion-with such difficulties, it is hardly to be ex- 
pected that we should have muclr to show to demonstrate the 
results of forest conservancy. Something indeed we have ; we 
can show at least in the Central Provinces, the Berars and else- 
where, the benefit of keeping out fire from the forest ; and that ie 
not a small thing in a country where the peasantry do not be- 
lieve a t  all in damage by fire. Here aud there too we have foreata 

See Juler Clrry6.Etudes our L'Economie forestihre. Prrir, 1862, p. 31. 
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to which perfect rest from grazing h ~ s  been allowed, and an 
almost perfect natural restoration been the consequence. 

I may here take occasion to remark, that when under the 
law of reboisement of 1860, the Alpine districts were taken in 
hand, the forest directors of France wisely ordered that those 
circles of operation should be selected first which would surely 
succeed and were in such positions that their success would be 
notorious to the neighbourhood, being easily visited; it was con- 
sidered that thus wo~ild the public discontent at the restrictions 
necessary to capy  on reboisement works be much allayed, and 
people would be forced to admit the value of resulta which they 
saw with their own eyes. 

I t  has often occurred to us, that we ought to imitate this 
course. The reboisement for instance of a portion of the range 
of hills crossing the Jhelum Railway line in the Punjab, and 
which hundreds and thousands of people would see, would do 
more good to the cause of forest conservancy, and encourage 
the official mind to be more courageous and decided in giving 
its support to forest work, then heaps of the most conclusive 
reports or the most unquestionably scientific arguments.. 

Gradually disarming opposition in this way, we should ad- 
vance to the only real method of attracting t l ~ e  people of India 
to forest management, k., the creation of communal forests 
-forests which would supply the wants of the comnlunity and 
would in all probability in the course of time put a surplus, not 
into the hands of individuals to be frittered away, but into 
a real common fund for the beuefit of the  illa age or township. 

But it is impossible to pursue this subject here. We must 
hasten to the other part of the question in hand which relates 
to the effects produced on forest conservancy by the currency 
of certain opinions among the ruling authorities. 

I t  is not at all probable that the mass of officials in India have 
not heard at least of the chief benefits which forest conservancy 
proposes to confer, and of the terrific evils which forest destruc- 
tion brings about. Such books, as Mr. Marsh's " Nature as mo- 
dified by action of man," are generally popular ; some few may 

The Conservator of Foresta in Bengal was guided by this principle, when drawing 
u p  the working plan for tho BUM plain reserve [see A. I(. for 11174.7b).-The Edifur. 
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have read the work of Sure11 on Alpine torrents" and more still 
occasional articles on forest subjects in English and French Re- 
views. The general tone of feeling regarding forest matters is 
certainly very much altered, from what it whs twenty or even 
ten years ago. Many officers then supported the idea that 
forestrfires did no harm; few would be found to do so now. 
Most people admit that nll grazing is inimical to the restoration 
of forests, and that camels are worse than goats, goats worse than 
sheep, sheep worse than buffaloes (in most cases), and cows least 
harmful of all. 

Yet this was not so always. The district .officers in the Cen- 
tral Provinces did not, and those in Madras (it is said) do not to 
this day trouble themselves in the least to stop forest fires : and 
i t  is only of late years iu the Central Provinces that their real- 
ly intelligent exertions have atopped '' Kumri" cultivation. 
In  Burma district officials are not yet convinced in all cases that 
this cultivation (tbere called tonng-y8) is a grand evil. Our 
cattle trespass law,only recently revised, still continues to enforce 
a fixed and ridiculous scale of feesfor cattle pounds without 
reference to the forest question. We must still however be pre- 
pared to expect that (as before remarked) long after the open 
expression or maintenauce of wrong views has ceased, a sort 
of unexpressed lingering over the old belief and a certain want 
of vigorous conviction resulting in languid action, mill remain. 

Just then as in the case of the populace we found a total 
ignorance of forestal truth, so in the official mind up to the 
highest, we find various degrees of disinclination towards vigoor- 
ous conviction : and just as we find in the people tho progress 
of conviction barred by self-interest, so is it with their rulers. 
Considerations of interest, such as the desire to have no 
complaints and to have everything snug and quiet in the dis- 
trict, to shew a good revenue sheet by yielding forest produce to 
indiscriminate user in return for a popularly low payment and 
so forth, affect their capacity for the reception of a sure belief 
in forest economy. 

* The material of thin and many other works on torrents have been made accessible 
to English madrrs by Ur. Crornbie Brown in a work called '' Rebokernent in France." 
(H. 8. King and Co., Londou.) We hope to review this work ere long. 
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The higher officials are naturally affected by the same feelings 
in a more generalized form. The district being expanded into the 
division, and the division into the province, the benefits of con- 
tented population, surplus revenue, and the absence of compli- 
cated qnestions of right remain, and of course expand in impor- 
tance with thearea to which they have reference; in other words, 
they multiply almostin geometrical proportion as we ascend from 
the smaller sphere to the aggregate ;-from district manage- 
ment, to Provincial Government,-to Imperial Policy. Our pre- 
sent position under these conditions is the apparent absence of 
any definite line of policy with regard to Forest Conservancy. 
An examination of the higher official utterances will shew a tone 
varying frequently and very naturally, according to the pressure 
of the particular interest which the reference of the moment 
touches; but then the tone varies not unfrequently to the extent 
of forgetting or even contradicting, principles that ought not to 
be either forgotten or contradicted, under the preaaure of any 
interests whatever. 

Forest Officers not unfrequently find themselvee in the posi- 
tion of people bound hand and foot and told to run. At one time 
surplus revenue is insisted on.* At another the closing of forests 
and a strictly conservative treatment which in general forests is 
incompatible with realization of revenue, is directed. Fearful of 
consequences, Forest Officers prefer positively to disobey the in- 
structions, departmentally given, to close foresta. I n  a large 
district of the Punjab, the clothing of a kind of brushwood (a 
small species of Zizyphus) locally called " Malla" is of first 
rate importance in regenerating the scantily clothed fuel forests ; 
yet in '' rakhs" (as they are called) ordered to be closed for re- 
production, this material mas, year after year, allowed b be cut 
and sold ! The officer in charge considered that he could only 
understand the order for closing so far as to be compatible with 
the order to make revenue. 

At another time the absolute dut$ of the forester to show a 
visible improvement in the condition of the Crown Estatee 
entrusted to his charge is urged ; but should he commence to act 

It is remarkable, that no one hns ventured to deal with the resolution of tho Con- 
. ference of 187574 on Finance 1 I t  seems to us that thin is so becauae the arguments 

are pnanaaerable: if m, wby not aeknuwledge it and act on them. 
B 
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upon this, he is told that his instructions must in no wise inter- 
fere with any one ; and that a happy population is to be regarded 
as of far higher consequence than flourishing forests. 

The conservation of forests in short is usually agreed to and 
rules proclaimed without difficulty; but to put those schemes 
into effective operation beconlea a matter of the utmost 
difficulty in case any objection is made in the course of the 
work : and of course objection always will be made (if listened 
to,) because, as already pointed out, ignorant people do not really 
know in the leaat whether they have got enough or not ; all they 
regard is the fact that they are restricted to some extent by 
conservancy rules, and that they do not like it. 

Another point here deserves notice. The chief feature 
of all Indian administration, especially in districts, divi- 
sions and departments, is its intensely idiosyncratic charac- 
ter. Iu  some respects, and especially in the earlier days 
of settled Government, this feature is one of immense 
value; but as surely ss i t  is not gradually supplemented 
(not displaced) by adherence to a definite policy from above, 
(thereby leaving the individual will and ability free to work 
witlrin a prescribed boundary, but not to define that boun- 
dary for itself,) so surely does it become a danger. In  
forest matters i t  is so very greatly. Changes in the adminis- 
tration of districts are of course unavoidable; but each new 
comer has some new view as to how far the forest regime in his 
district is good either in, principle or practice; and he sets to 
work accordingly, no defined policy from above restraining him. 
We shall not give names, but may allude here to a caae 
of this kind in an important province, where in one district 
the forests had just been settled by a most competent and ex- 
perienced settlement officer, where they had been thoroughly 
surveyed and mapped, wheke rules drawn up after the most 
exhaustive consideration had been sanctioned, and yet where 
the whole administration of those carefully provided for forests 
has been thrown into absolute confusion, apparently owing 
solely to the individual views of one particular officer who 
happened to come, in the course of administrative transfers, 
to the district oharge. 
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Leaving however these general observatione, we shall proceed 
to notice one very remarkable effect which has been produced 
on our forest area, and the principles on which i t  i~ treated, by 
the prevalence of certain (mistaken) views in by-gone days. 
The illustration relates to the P ~ n j a b .  In  nearly all the early 
settlements, or wherever in other ways the Government right 

to interfere with forest matters came up for determination, one 
prevailing notion will be found to underlie the orders of settle- 
men tand district officials ; that notion was that it was practically 
sufficient to assert the right of the state to all standing or grow- 
ing trees : so the grazing was to be unrestricted, and everythinp 
else, provided only the individual standing stock was not 
touched without a permit : in a few instances i t  eeems to have 
struck the officer that reproduction might be necessary at some 
time, and a clause about closing one-third of the forest (which 
was rarely or never acted on at least effectually) was inserted. 

Now this notion is based on a total disregard for the climatic 
nee of forests, and on that radical misconception that 
the individual trees constitute the forest, instead of the im- 
portant fact, that a forest is one whole, its atmosphere, its trees, 
its undergrowth, and its soil, being component members of 
it. The first consequence of such a notion has been to estnb- 
lish the selection-method (jardinage) of felling, in its worst 
form, everywhere without respect to its being adapted to 
the locality or not; so that all "amdnagemenb" made have to 
be designed on the principle of conversion of an ill-used forest 
into one worked for natural reproduction. 

The second consecluence has been that, as the standing stock 
has disappeared by user, or by old age, nothing has replaced 
it, except in some few places, which happened to be naturally 
protected from the feet and mouths of cattle : in.other places 
powerful nature has struggled to send up some vegetation, 
which goats have immediately browsed down into little hard 
mushroom-shaped lumps; then we are told triumphantly by 
the district officer that such and such a place is quite un- 
worthy to be taken over by the forest department, it only pro- 
duces a certain miserable st~utedgrowth, and is of no other 
use but to afford grazing ! 
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Let any person examine the curious hills known as the Salt 
range in the Punjab; the benefit to the plain lands below, if 
the mountain torrents were stayed and the slopes above tho 
cultivation wooded, are simply incalculable. Yet the history 

of those hillsides is that they are doomed. Claimed as 
-@"ate property by contesting powerful tiibes of Awans and 

others a t  settlement, the settlement officer, with a bold 
dash of policy, said "No; we are not going to have this 
sort of thing ; no one shall have them : let the trncta b 
marked off, respect the standing trees, and you shall come 
in to graze as you like : moreover as there is Iota of room for 
others besides you, we will let the public in with t!-eir flocks, 
provided they pay." The present denuded state of the hills is the 
natural and inevitable consequence; moreover the indiscrimi- 
nate opening of vast areas of grazing ground, and the com- 
parative difficulties of agriculture, rendered greater and greater 
as forest destruction progressed, tended to establish a pastoral 
rather than an agricutural regime, the former being of course 
the most detrimental to forest estates. Now that the hideous 
evil has become apparent, we are immediately brought face to 
face with the almost insurn~ountable difficulty of the case. 

I f  it were merely the climatic conditions (which by forest 
officers are seen to be more important) of the Salt range, 
we should despair of making any impression on the higher 
official mind, until further years of writing, local demonstration 
of increasing torrents, and destruction of culturable lands, slowly 
brought the vivid conviction that we now entertain. But for- 
tunately a large demand for fuel has arisen. How are we 
to meet i t ?  The standing trees, the only declared right of 
the state, being cut down, the land is no longer available for 
forest treatment. But reproduction we must have, and con- 
sequently me are in a state of uncertainty, the Government 
urging us to take vigorous action, the authorities refusing to 
allow grazing to be stopped, and writing about petty questions 
as to who is to give permits to cut pennyworths of brush- 
wood, while the real difficulty is not attempted to be solved. 

Tho consequcnco of this initial misconception mill ncces- 
sitnto the re-scttloment of a large portion of tho forest area 
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in the Punjab before any steps can be taken at all for the 
improvement and reboisement of the tracts. 

Fortunately among the Pinlur longifolia forests of Knngra, 
i t  was found possible by agreement with the people to get 
posseasion of certain forests ; but there the pastoral difficulties 
were less, and in all probability the climatic influence of the 
forest much loss, than on the higher ranges. 

But while this peculiar notion of declaring only the standing 
trees the property of Government, may be confined to the 
Punjab, a conception of far wider extant has grown up in this 
shape that all foresta shodld be classified unto '' Reserved" 
and " Unreserved" forest. On this principle it was the duty 
of the forest department to select the very best forests and keep 
them as reserves free of all rights, &c., if possible; the rest 
was then designed to go either into one general class or into two 
somewhat similiar classes. I f  one, it is generally called a "district 
forest," which means forest that is given up to the villagers 
to do what they like with, subject to some very general 
restrictions, and which however in some places (i.e., Central 
Provinces) are not altogether inefficieot. When there are 
two classes, we have (I)  " unreserved" and (2) " shhmilat," or 
guzara land ; in which oam the " unreserved" means a class of 
forest which is open to the exercise of rights, but still is 
to some extent under rules, and the State derives revenue 
for grazing, minor produce, and sales of timber and fiiel. The 
'' shhmilat, p z a r a  land" or " village forest," means land given 
over to the communities to do what they like with, partition 
and clearing for cultivation even, being not disallowed.* 

Now to a certain extent this division is perfectly just. It is 
quite right that we should obtain oomplete control over a 
portion df the forest rather than an incomplete control over 
the whole. I t  is quite right that as regards the production 
of timber, fuel, or any other commodity specificauy, 
such as rubber, lac, bark, &c., be., we should be able to 
take the produce from compact and fully productive 
arem, rather than glean them from an enormous extant of 

Tho evil of this has ju t  beon mcognired in cerhin of thc forcab of Bawdpindee 
District in tho Punjab. 
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sparsely productive land. I t  is also desirable for the comfort of 
people that the obnoxious regulations should be confined to aa 

small a space m possible : but here the correctness of the notion 
stops. If it were known with any thing like reliable accuracy, 
what are the requiremenb (1) of internal consumption, (2) of 
trade and external consumption, (3: of the climate as regards 
the preservation of the water supplj, suppression of torrents, land- 
slips avalanches, kc., and if i t  were known that the " reserved" 
area alone was sufficient for the actual and prospective  want^ of 
the country :*it mould then be a matter of course that the whole 
of the balance of forest land might be cleared off. But these 
facts are not ascertained yet ; nevertheless the officials seem 
to regard the classification of forests effectad ae something final, 
instead of t~ntative. They look with satisfaction on the idea 
that there is a large area of unreserve, and are not aware, 
that the system of unreserve management is not ons calculated 
to maintain the forest as such, but only to retard the p l d ~ s  of 
&stnation in those lands; the destruction nevertheless is gra- 
dually (and not always very gradually) going on. When shall we 
wake up to this fact, and commence to ascertain the statistical 
data necessary ? 

Whenever a demarcation of forest is attempted, i t  is invaria- 
bly assumed that the interest of the grazing population directly 
affected by the forest regime is of greatarimportance than the 
forest interest. Such sentences as the following may frequently 
be read : " A happy and contented people is better than flourish- 
ing forests." That means that the contant of the people 
locally affected, is better than a good state of forest. But if 
authorities really believed that the maintenance of a proper 
balance between forest land and culturable aud pasture land mas 
an essential economic truth, they would see that the proposition 
would be converted into tbis-" the content of people locally 
ajected by forest reservation, is better than the welfare of the 
whole population whose condition ie affected by the maintenance 
of t,he forest, whose land is saved for being eroded and dissected 
by ravines, whose water supply in streams is secured, whose 

Assuming, of mum, that tho rewrved area was maintained in a condition of 
continuous and even inoreasiug productironesa. 
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publio roads and bridgm are saved from being carried away by 
impetuous torrents coming down from denuded hillsides and 
so forth1'-which is absurd. When there is a tendency to 
the puttma1 regime in hills which ought to be wooded, the 
action of authority ought directly to discourage i t  or to divide 
the hill into such ~ections as would secure the forest interest 
first. 

Instead of this we alwaye assume the necessity of grazing 
and give up to forest whatever is left. Why should the pastoral 
interest be the first? The answer simply is, because the popular 
mind does not believe in or recognize, the value of forest in hills 
as benefitting the whole country below ; therefore the immediate 
tangible interest of a small section of the community is preferred 
to the larger and unrealized interest. 

Nature has laid down distribution of land for US which we 
would do well to study. 

The mountains are clothed with wood : the tops above tree 
vegetation being open to grazing for the summer mon~hs : below 
that should follow belts of forest taking in the sources of supply 
of streams m d  nullah. Below that again, we may have 
p z i u g  and cultivation. Then come the lower hills to be occupied 
with sal forest, mixed forest, or Pdnue kongifolia forest according 
to the climatic position, and then we have culturable valleys 
and plains through which forests and grazing land have to be 
distributed chiefly according to local and export demands and 
less for climatic considerations : for in India (speaking very 
generally) forests in the plains have little more climatic effect 
than cultivation. Of course I do not go into such debil a 
to consider the desirability of planting islands in rivers, 
embankments, and so forth. I speak only of the broad distri- 
bution of land, which nature points out. 

I do not also allude to any of the doubtful or unknown 
effects of forest, such as the increase of rainfall, but simply to 
those wellknown, and ascertained IU surely as any scientific 
facts on earth ;-the preservation of the soil on hiHs, the preven- 
tion of t o~~en t s ,  the regulation of the course of rivers, the 
preservation of a steady water-supply. Look at our Punjab 
lands with abondolled cultivation and beds of long dried up 
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streams, traceable to the outer Himalayan ridges; look at our 
p e a t  roads to Simla and elsewhere, the thousands spent annu- 
ally on repairs on acconnt of torrents which wash away the 
bridges, and landslips which destroy the roadway ! Or look a t  
the same thing even under the tropical verdure of the Eaetsrn 
Himalay a below Darjeeling. 

Yet all this is due to neglect of forests springing from unbe- 
lief in, or popular mistaken notions regarding, the natural place 
and use of forests. 

I cannot here tonch on the subject of agriculture, but the 
love of interspersing the forest with tracts either temporarily 
cleared for cultivation, or patches permanently brought under 
pick and plough, is due to the inveterate habit of the people 
preferring to get a small produce off an extended area of culti- 
vation, than, by a system of farming, manuring and rotation 
of crops, to make a compact area yield the same or a larger 
return. 

But our officials think it dreadful to put a stop to cultivation 
of hill tracts : where- their steady action in the other direction 
would compel people gradually to the right action ; this would 
then &ect the area capable of yielding grass and fodder for 
cattle and so lessen the demand for grazing land in the forests. 
IB i t  premature then to collect statistics? We have a census of 
population ; let us collect data of consumption of timber, small 
building wood, fuel, and brush wood per house; let us ascertain 
the number of cattle, the grass yield of our waste land and 
grazing grounds, and the quantity of land really needed for the 
yield of such grazing. We are allowing hill lands to be burned 
and cleared for cultivation without any one examining to see 
whether the land lies at  a suitable angle of slope, or whether 
its clearance on other grounds is wise. In short, at present we 
are working with our " Reserve" and " Unreserve" in almost 
Cirnerian darkness. 

B. H. B. P. 
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THE Nilgiri mountains, rising to upwards of 8,000 feet and 
having a rainfall of less than 40 inches on some of the driest 
parts of the eastern side, and 300 inches on the moistest parts 
of the western slopes, possess, as might be expected, a very vn- 
ried and interesting flora exceedingly numerous in goners and 
species. With the esception of the dense evergreen moist forests 
on the western slopes, the whole area has been well explored by 
Botanists, and it is probable that there are no plants now botani- 
cally unknown on the plateau and the deciduous forests of the 
slopes; but this cannot be said of the heavy moist forests of the 
western slopes; they are of immense extent, very difficult to get 
at  and very feverish at  the lower elevations, and as there are no 
habitations, inhabitants or supplies of any sort the visits of Bo- 
tanists, who have often been attracted to them, have been gene- 
rally of a flying nature. The trees in these tracts attain an im- 
mense size, 200 to 250 feet in height, and it is of course no easy 
matter to obtain their flowers, and there can be no doubt that 
there are still a good many undescribed species awaiting the 
Botanist ; some flower in the cold season, some in the hot sea- 
son and some in the rains, some few are in flower all the year 
round, but it is believed that the majority flower between F 4  
bruary and the middle of May, which is the most unhealthy time 
of the year. The shrubs, creepera and herbaceous plants in these 
tracts are pretty wellknown, but a careful search at  any 
season of the year would undoubtedly be rewarded by some 
novelties. 

Botanically me may divide these hills into 4 tracts, each hav- 
ing its own flora, very few species of which encroach upon the 
other t.racts. 

1.-The Deciduous Forests of the Slopes. 

These are of much the same character as the dry forests of the 
lesser hills and plains of the Presidency ; the trees are all more 
or  less deciduous in the dry months of January, February, and 
March, but the forests are never entirely bare, like the woods 

a 
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and forests in Europe in the winter. Many trees, such as the 
Erythrinae, Butea frondosa, the 3 Dalbergias, ScLleichera, 
Bignonia xylocarpa, Odina Wodier, Terminalia belerica and 
others burat into flower in February, and leaf themselves rapidly 
afterwards, before many other trees have finished shedding 
their leaves, but still these tracts have a very forlorn appear- 
ance at this season and fire often sweeps through tbem greatly 
to the disgust of the forester. I n  these tracts a very great pro- 
portion of the tropical trees of the presidency are to be met with, 
and about the lowest portions very many of the tropical shrubs 
and weeds, which do not belong at dl to our Alpine flora, 
such as the weeds amongst Capparids, the small milk worta 
(Polygalas), the herbs and shrubs of Malvaceae, t l ~ e  Grewias and 
herbs of Tiliacece, Zizyphus several species, Vitis many species, 
Cardiospermum, Leguminous weeds and herbs, most of the Cu- 
curbitacea, many of the Composita, Convolvulacm, Scrophula- 
riacem, Amanmtacece, Commelynacece, and a large proportion 
of the sedges and grasses. 

The trees most characteristic of those tracts are the fol- 
lowiug :- 

Dillenia pentagyna. 
Cocl~lospermum gossypium. 
Kpdia calycina. 
Bombas Mulabnricum. 
Stercnlia fcetida. 
Eriolcena Hoolteriana. 
Boswellia serrata. 
Garuga pinnata. 
Cedrela Toona. 
CLloroxylon swietenia. 
Elccodendron glaucum. 
Schleichera trijngn. 
Buchanania latifolia. 
Mundulea suberosa. 
Butea frondosa. 
Dalbergia Intifolia and panicdab. 
Pterocnrpus mnrsupinm. 
Hurdwickia binatu. 
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Xylia dolabriformis. 
Acacia many species. 
Albizzia odoratissinla and amara. 
Terminalia tomentosa, paniculah, Lelerica 11nd che- 

bula. 
Anogeissus latifoliue. 
Qareya arborea. 
Lagerstraemia microcarpa and regins. 
Adina cordifolia. 
S tephegyne parvifolia. 
Bignonia xylocarpa. 
Tectona grandis. 
Gmelina arborea. 
Phyllanthm emblica. 
Sponia Wightii. 
Bambusa arundinacea. } Bamboos. 
Dendrocalamus strictus. 

These tracts yield many of the most valuable timbers of the 
Presidency, of which the following may be said to be the mosk 
important :- 

Cedrela Toona (White Cedar.) 
Chloroxylon Swietenia (the Satin-wood.) 
Schleichera trijuga (Puva.) 
Dalbergia latifolia (the Black-mood or Rose-wood.) 
Pterocarpus marsupium (Veugay .) 
Hardwickia binata (AchL) 
Xylia dolahriformis (Iml.) 
Albizzia odoratissima (KarangaHi.) 
Terminalia tomentosa (Matti.) 
Lagerstraemia microcarpa (Ventek.) 
Tectona p d i s  (Teak.) 
Gmelina arborea. 
Phyllanthus emblica (Nclli.) 
Santalum album (Sandal-wood.) 

2.-The Moiet Evergreen Forests of the Slopes. 

These are grandest on tile western slopes and between 3,000 
and 4,000 feet elevation, where the trees oftcu attain 200 and 
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250 feet in height ; they are all evergreen and the great variety 
of foliage and color render them exceedingly beautiful, some of 
the young leaves coming out pure white, others a bright crim- 
eon, others all possible tints of brown, yellow, red and green. 
These tracta are exceedingly moist from the first showers in 
March till the end of Ilecember, and during that season abound 
with leeches. The trees are often covered with epiphytic or- 
chids, ferns, mosses, balsams, and there is a glorious profusion of 
rattans, tree ferns, climbing ferns, and fine creepers, but what 
may be said to be most characteristic of these forests is the 
genus Btrobilantlies (Acanthace~), Inrge shrubs wliicli form the 
principnl underwood and of which 29 epeciea are found on these 
hills. Some of these flower every year, others however only after 
rr growth of 6 or 7 years, when they die down and renew them- 
selves from seed ; they almost all have showy flowers, and many 
are very beautiful. The 2 palms Caryotaurens and Arenga 
Wightii are very conspicuous in these tracts, also several species 
of rattan, (Calamus), and 2 very fine reed-bamboos, Oxytenan- 
thera Thwaitesii (Munro) and Teinostachyum Wightii (a very 
handsome broad-leaved species described by Munro as a Bam- 
buss from specimens only in leaf.) Ferns are in great profusion 
including several tree ferns, amongst which the Alsophila crinita 
(not yet introduced into English hot-houses) is unmatched in 
any country ; very beautiful Sonerilas and Balsams are also in 
~rofusion. Guttiferce, Rubiacesand Euphorbiaceae are the orders 
perhaps most copiously represented (next to Acanthacece) the 
first by trees, the 2 latter by shrubs and trees. 

Above 4,000 feet these forests begin to decrease in size, and 
towards the plateau they gradually pass into what will be treated 
of a6 t l ~  shola8. 

The following is a list of the trees most characteristic of these 
forests :- 

Polyalthia coffeoides. 
' Garcinia cambogia and Morella. 

Calophyllum tomentosum. 
Meeua speciosa and Coromandelina. 
Paeciloneuron Indicum. 
Dipterocarpus turlinatus ? 
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Hopen parriflora and Malabarica. 
Vatsria Indiea. 
Clillenia exceloa. 
Leptonycliia moaccuroides. 
Chickrassia tabularie. 
Cnnarium strictum. 
Aglnia Roxburghiana. 
Beddomea Indica and simplicifolia. 
Gomphandra axillaris and polymorpha. 
Enonymue Indicus and angulatus. 
Lophopetalum Wightianum. 
Harpullin cupioides. 
Acrocarpus fraxinifolius. 
Hnmboldtin Brunonis and Vahliana. 
Baprosma fragrans, Wightii and glomerata. 
Bassia elliptica. 
Pajanelir Rheedii. 
Myristica laurifolia and corticosa. 
Alsceodaphne semicarpifolia. 
Actinodaphne salicina. 
Cryptocarya Wightinna. 
Actephila excelsa. 
f3arcoclinium longi folium. 
Agostistachys Indica 
Baccaurua sapida. 
Ostodes Zeylanica. 
Cephalocroton Indicum. 
Bischoffia Javanica. 
Hemicyclia venusta. 
Artocarpus hirsu tug. 
Gironniera reticulata. 
Laportea crenulata. 

T l~e  timbers as a rule are not of suc11 good quality as those in 
the deciduous forests,but there are valuable timbers of which the 
following are the chief :- 

Calophyllum tomentosum (Poon spar.) 
Mesua 2 species (Iron-wood.) 
Hopea parviflora. (Kiral boghi.) 
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Hopea Malabarion. (Kiral boghi.) 
Chickrassia tnbularis (Chittagong mood.) 
Acrocarpus fraxinifolius (Red Cedar, or Shingle Tree.) 
Diospy ros Ebenum (Ebony.) 
Artohrpus hirsutus (Angelli or Ayni.) 
Gironniera reticulata (Rho mange.) 

These moist forests never reach quite down to the plains any 
where round the Nilgiris, though they do so in parts of South 
Cnnara, Coorg and Travancore ; they always give way, a t  1,000 
or Inore feet from the base, to deciduous forest or tracts com- 
posed of nothing but reed-bamboos (Teinostnchyum Wightii.) 

3.- The Sirolas sr wood8 of the Plateau. 

These are very similar in character to the moist evergreen 
forests of the slopes, but being a t  a higher elevation, the trees are 
of different genera and species, and their growth is much smaller, 
80 feet being mucl~ beyond the average height ; they are dl ever- 
green, and theitints, from the new growth a t  certain seasons, very 
beautiful. 

Myrtacece, Lauracecle m d  Styracece are the orders most repre- 
sented by trees, and the undergrowth is chiefly composed of 
Rubiaceous shrubs and Strobilanthes (Acanthaceae.) 

The following are the prillcipal trees growing in these 
sholas :- 

Michelia Nilagirico. 
Hydnocarpus alpina. 
Gordonia obtusa. 
Elaeocarpus oblongus-taberculatus and ferrugineus. 
Melicope Indica. 
Heynea trijuga. 
Gomphandra axillnris. 
Apodytes Benthamiana. 
Ilex Wightiana and denticulak. 
Enonylnous crenulatus. 
Microtropis ramiflora and densiflora. 
Turpinia pomifera. 
Meliosma Arnoltiana and pungens. 
Pliotiuea Notoniana and Lindley ana. 
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Eugenia, mnny species. 
Pentapanax Leechenaultii. 
Polyscias acuminata. 
Heptapleurum rucemosum, rostratum, obovatum and 

venulosum. 
Viburnum pnnctatnm, erubescens, hebauthum and 

coriaceum. 
Vaccinium Leschenaultii and Neilgherrense. 
Sapota elengioides. 
Symplocos, many species. 
Lasiosiphon eriocephalus. 
Machilus macrantha. 
Phcebe Wightii. 
Cinnamomum Zeylanicum var Wightii. 
Tetrantllera Wightitma 
Litsea Zeylanica. 
Glochidion, several species. 

The timbers are of much less value than in either of the other 
tracts ; the following are those chiefly in use :- 

Hydnocarpus alpinn. 
Gordonia obtusa. 
Ternstrcemia Japonica. 
Elceocarpns oblongus. 
Ilex Wightiana. 
Eugenia several species. 
~ h o u ~ m u s  crenulatus. 

Ferns and mosses abound amongst the former. Alsophila 
latebrosn, a tree fern, is abundant. Orchids nre very pool-ly re- 

. presented. There is one species of reed bamboo (Arundinaria 
Wightiana) and some shrubby Balsams nnd Begonias, and the 
following herbaceous plants may be enulneruted as very charac- 
teristic :- 

Desmodium atrangulatum. 
Crohlaria barbata. 

,, fragarin, I n d i a  and elatior. 
Sonerila speciosa. 
Hydrocotyle Javanicrr. 
Smicda  Europea 
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Senecio corymbosus. 
Chrysogonum heterophyllum. 

9 ,  Halenia Perottetii. 
Pogostemon rotundatus. 

19 speciosus. 
aerardinin Leschennultii. 
Elatostema dicersifolia. 

, sessile. 
Pilea Wigl~tii. 
Cbamabainia cuspidata. 

&-The Grme Land of tire Plateau. 

This is corered with rnnny conwe species of grass, which are 
quite burnt up with the frost and sun in December and 
January ; after the first sliomers in March the growth is very 
rapid and numerous herbaceous plants spring up. The follow- 
iug are the most characteristic herbaceous planta :- 

Anemone rivalis. 
Ranunculus reniformis. 

,, diffusus. 

99 Wallichianus. 
Viola serpens. 
lmpatiens Beddomei. 

,, Chinensis. 
,, iuconspicua. 
,, tomentosa. 

Crotalaria forrnosa. 
Indigofera pedicellata. 
Flenlingia procumbens. 
Potentilla Kleiniana. 

n Leschenaultima. 
,, supiua. 

Drosera Burmanni. 
,, Indica. 
,, lunata. 

Sonerila grnndiflora 
Pi~npiuella Leschennul tii. 

Heracleum rigens. 
Anapl~alis, several species. 
Gnaphalium hy poleucnm. 

r)  marcescens. 
Senecio several species., 
Gentiana pedicellata. 
Ophelia cory rnbosa. 

,, minor. 
Micromeria Liflora. 
Prunella vulgaris, 
Pedicularis Perottetii. 

,, Zeylanica. 
Saty rium Nepalense. 

,, Wightianum. 
Habenaria, many species. 
Lilium Wallichianum. 
,, Neilgherrense. 

Pteris aquilina. 
Gleichenia dichotoma. 



THE FORESTS AND FLORA OF THE NILGIBIS. 25 

The latter plant is often gregarious and covers several acres 
in extent, and when out in flower is one sheet of blue, and some 
people say that it is from this that the Xilgiris or Blue Hills 
derived their name. 

The following m r i  be enumerated as the most beautiful 
plants found on these hills :- 

Fagraa Coromandelina (slopes). 
Rhododendron arboreum (plateau). 
Ceropegia Decdsneana (Sispara ghat). 

,, elegans (Coonoor.) 
Exacum Perottetii (Coonoor). 
CEgine tia pedunculata (northern slopes). 
Impatiens acaulis } (Sisparr gh8t.) 

,, rivalis 
D 

Trees are only here and there loosely scattered about these 
tracts ; these consist chiefly of Rhododendron arboreum, Salix 
ktraspcrma, Celtis serotinn, Pittosporum 2 species, Dodoncea 
viscosa and Wendlandin Notoniana. 

The following are the lnost characteristic shrubs :- 

Berberis Nepalcnsis. 
,, Aristata. 

Hypericum Biysorense. 
,, Hookeriannm. 

Eurya Japonica. 
Indigofera pulchella. 
Desmodi am rufescens. 
Atylosia Candollei. 
Sophora Q.laucn. 
Cassia Timoriensis. 

,, tomentosa. 
Rubus lasiocarpus. 

, flavus. 
,, 111gosus. 

Rosa Leschenaultiana. 
Cotoneaster buxifolia. 
Rhodomyrtus tomentosa. 
Osbeckia Gardneriana. 

Osbeckia Wightiana. 
Hedy otis Lawsonice. 

,, stylosa. 
, art icularis. 
,, hticosn. 
,, pruinosa, 

Lobelia excelsa. 
Gu Jtheria fragmntissima. 
Ligustrum Perottetii. 

,, robusturn. 
Jasminum revolutnm. 
Clerodendron serratnm. 
Leucm, several species. 
Elce,agnus latifolia. 
S trobilan thes sessilis. 

99 sessiloides. 
39 kunthianus. 
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Impatiens Denisonii 
,, Jerdonioe 
,, Maculata (Pycarah.) 

latif0lia ) (Kotagherry and Coonmr.) 
37 fruticosa 

Vigna wight!i (northern slopes). 
Bauhinia Benthamii (Sispara gh&t, foot). 
Osbeckia Gardnerinna 

,, Wigh tiana ) (plateau.) 
Sonerila grandiflora (Avalanche). 

,, speciosa (Ootacamnnd). 
,, elegans 
,, versicolor (Sispara ghAt.) 
,, axilliaris 1 

Passiflora Leschenaultii (Coonoor). 
Panetta siphonantha ? (Rispara ghht). 
Saprosma fragrans 99 

Hamiltonia suaveolens (Kulhutty gh5t). 
Vaccinium T~eschenaultii (platmu). 

#Y Neilgherrense ,, 
Ly simachia Japonica 13 

Symplocos pulchra (Sispara ghat). 
Jasminum revolutum (plateau). 
Alstonia Vencnata (Coonoor ghht.) 
Beaumatia Jerdoniana (northern slopes.) 
Hoya pjtuciflora (Sispara ghat). 
Boncerosia diffusa (foot of hills southern side.) 

,, Umbellata $9 

Porana racemosa (western slopes.) 

Rivea til i~folia }(foot of hills, western slopes.) 
I p m e a  campanulata 
Argyreia splendene 1 (western slopes.) ,, speciosa I 
'porn* ampanulato } (southern slopes.) ,, vitifolia 
Solanum ferox (northern slopes). 

,, Wightii (Coonoor). 
Torenia Aaiatica (Sispara ghPt) . 
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Pedicularis Perottetii (Sispara). 
Bschynanthue Zeylanica (Sispara ghat). 
Klugia notoniana (Coonoor Ghht). 
Pajanelia Rheedii (western slopea.) 
Thunbergia Hawtsyneana (Kotagherry) . 

99 Mysorensis 
Wightiana f (weatern slopes.) 

99 

Strobilanthes gossypinus (Sispara) . 
9, luridus (Neddwatam). 
9,  tristis (Sispara ghht). 
JY sexennis (Ootacamnnd). 
n pulcherrimus (Neddivatam) . 
v paniculatns (western slopes). 
) )  violaceus (Sispara). 

Barleria involucrata (Coonoor ghht). 
Hedychium coronarium (western slopes). 
Alpinia Rheedii. 
Musa ornata. . 

Gloriosa snperba (southern slopes). 

Lilium Wallichianuin. 

j) 3 )  var Neilgherrense. 
A11 the above are well worthy of introduotion into gardens 

and hot houses. 
The orchids are very poor compared to those of the Hima- 

layas and Birma, but the following are the best and well worthy 
of cultivation. 

Dendrobium aqueum (western slopes.) 
C~ logyne  all the species (plateau). 
Arundina bambusifolia (western slopes). 
Ipsia Malabarica. 
Cyrtoptera flava 

,, fusca ) (western slopes) 
Kanda spathulata 
,, Roxburghii } (northern s lop . )  

Brides Wightiana (western slopes.) 
,, Lindle~osa (Kartary and Coonoor). 

Calanthe Masuce (plateau in shades). 
P l ab the ra  Susanna: (northern slopes). 
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176 Ferns haye been.detected on these hills, and probably 
others as yet only kliown from other districts will yet be dis- 
covered on the western slopes. Two of these Ferns, Lastrea 
scalrosa and ferruginea, are, i t  is believed, not found elsewhere. 

TIMBER consists of fibre and sap. The former is an organic 
combination of Carbon, Hydrogen and Osygen. The latter is a 
mixture of water and colouring mntter, fats, ethereal oils, resine, 
tannin, gum, mucus, starch, sugar, organic and inorganic salts, 
and albuminous substances. 

Timber is liable to destruction by insects and by decomposi- 
tion. The decomposition of the sap commences first and the sap 
commnnicates the decomposition to the fibre. The fibre itself is 
h o ~ e v e r  not free from the liability to decomposition. I n  damp 
air chemically pure fibre decomposes. When linen or cotton cloth 
is bleached, the colouring substances are first oxidised with a 
small amount of the fibre, which is the same fibre as that of wood. 
After the colouring matter has been destroyed and nothing is left 
but the pure fibre, the latter commences to decompose, and unless 
the bleaching process were stopped the cloth would be wholly 
mined. Hemp fibre is nearly pure and yet hempen ropes have to 
be protected against wet by means of tar. Thus it is clear from 
these examples that, even supposing the sap to have been re- 
moved or rendered harmless, the woody fibre itseIf if not pro- 
tected is still liable to decomposition, although of course in a 
much smaller degree than when full of decomposing sap. 

Damp with simultaneous access of air is nlost injurious to the 
wood ns it promotes decomposition. 

Precautions are taken when felling the timber that it should 
contain as little sap hs possible. I n  parts of Europe timber is 
felled in winter and the trees are allowed to lie for some time 
with the branches and leaves on them,so that the budding which 

Part of thin paper was read at tho Simla Conferonce in Octobcr 1875. 
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takes place the following spring will exhaust the fluid remaining 
in the stem. For a similar purpose peeling off the bark of the 
living tree some time before felling has been recommended. 

After the timber has been felled i t  has to be seasoned. Dur- 
ing the seasoning process some substances contained in the wood 
not only lose their water, but also in a great measure their 
hygroscopic property. I f  after once having been dried or sea- 
soned the wood becomes wet agsin it dries much sooner. Wood 
has also been seasoned by artificial heat. This process is some- 
times very useful, but it requires care ; otherwise the wood will 
crack and split. The seasoning by artificial heat hasbeen adoptc 
ed in connection with impregnation. Wood is not only mecha- 
nically injured, but actually decomposed at a temperatureof 3009 

If after seasoning the wood is protected from moisture it will 
I 

of course remain unaltered for a considerable time and a super- 
ficial coating is all that is required to render i t  still less liable to 
decomposition. I t  is wood exposed to the open air and to all 
atmospheric changes which requires special protection, and for 
the sake of which the system of impregnation has been intro- 
duced. 

Railway sleepers are not only exposed to the rain and sun in 
auccession, but they also have to lie on the grouud from which 
they imbibe moisture To protect them in some measure care 
is taken that they are bedded in a good ballast which allows the 
rain-water to drain off quickly and decreases the absorption of 
moisture from below. 

Coatings should of course only be applied to well seasoned 
wood, and it is unnecessary to explain that green or wet wood 
when coated over will not be able to dry and must therefore 
soon perish. A completely air-tight coating would preserve the 
wood for ever against any influence; but this is not possible. 
Wood has been boiled in tallow to give it an impervious coating ; 
but it mas a failure. Boiled coal-tar, free from ammonia, forms a 
very valuable protection to the wood. The coating of coal-tar 
can be repeated until the tar has penetrated the surface of the 
wood to the depth of half an inch. A very good subshnce for 
coating timber is also a solution of resin in liuseed oil. Silicate 
of soda gives also a good protection. 

Y 
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A mere surfam coating of the wood is also a good external 
protection. It preventa decomposition co~mencing from the 
outside. 

In msny ClrS08 superficial coatinp are wed with effect for 
keeping off white ants. I n  Burma, for instance, the timber of 
wooden structures is coated with petroleum as a protection 
against white ants, but the process has to be repeated every 
year. The ends of wooden rafters have been dipped into coal-tar 
and the access of whits ants from the walls to the rafters has 
thereby been prevented. A coating composed of vegetable ex- 
tract called " gutta gambier" with dammar oil and lime has 
been found effective against white ants. Painting the wood with 
a solution of sulphate of copper has also been practised. 

To protect wood which l ~ a s  to withstand wind and weather 
something more than mere seasoning and coating is required. I t  
must be altered constitutionally. This is done in two ways : by 
the removal of the sap, and by the addition to the wood of a new 
integral part in the shape of an antiseptic substance. As the 
antiseptic substance aa a rule is capable of combining with the 
albumen of the sap, thus rendering the latter harmless, the ex- 
pulsion of the sap can in most cases be dispensed with. There 
is one method which will be specially explained hereafter, where 
the expulsion of the sap and tho addition of the antiseptic sub- 
stance take place simultaneously. 

Independently of this latter method the sap may be expelled 
by various means. Wood will lose a great part of its sap by 
long continued soaking in stagnant or still better running water. 
Steaming is a quicker proms, but not much resorted to, because 
the wood is found to deteriorate. Heating the wood by means 
of dry air is preferred to steaming. This does not remove the 
solid contents of the sap, but it renders them less dangerous, b e  
cause the albumen is coagulated by tho %h temperature. 81- 
bumen coagulates at  167'. 

Antiseptic substances are also necessary for the preservation 
of the fibre even after the sap has been rendered harmless ; be- 
cause, as has been already explained, the fibre is in itself su1,ject 
to decomposition. The following substances have been wed or 
proposed for impregnation :- 
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Creosote of commerce which is made from coal-tar. 
Carbolic acid in an alkaline solution. 
Raw wood creosote. 
Raw acetate of iron. 
Sulphate of copper. 
Chloride of zinc. 
Sulphate of zinc. 
Perchloride of mercury or corrosive sublirnato. 
Chloride of sodium or common salt. 
Snlphate of soda, saltpetre, borax. 
Sulphate of iron, arsenic. 

The creosote of commerce and the raw wood creosote are 
oily substances and are used by themselves, whilst all the rest 
of the above substances are used in aqueous solutions. 

The creosote of chemists is procured b.y the distillation of 
wood, and i t  is also contained in mood-smoke. A substance 
very similar to the genuine creosote is contained in coal-tar and 
this latter substance in ita pure state is the so-called carbolio 
acid. 

Genuine creosote is at ordinary temperatures a fluid, whilst 
cnrbolic acid is a solid. Carbolic acid exists as rzn article of 
commerce not only in a crystalline state of comparative purity, 
but also in a fluid state, being kept in solution by various tar 
oils. This fluid mixture of tar oils and carbolic acid ie the creo- 
sote of commerce. I t  is not strictly correct to call it creosote, 
because the name of creosote was originally given to the anti- 
septic substance of the wood-tar only, but as the name is 
generally applied i t  is not expedient to make an exception here. 
The simple term creosote is therefore used in referring to the 
product of coal-tar, whilst if the product obtained from wood- 
tar ia spoken of, the expression " genuine creosote" or " wood 
creosote" is made use of. 

The two substances, wood creosote and carbolic acid, resemble 
each other so much that for many years their identity has been 
maintained. There are however re-actions which clearly mark 
them as differant substances. While carbolic acid is solid at  
ordinnry temperatures, mood creosote has only been obtained 
in a solid s tab  at a temperature below freeziug point. Further, 
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the wood creosote has the characteristic smell of wood smoke, 
, whilst carbolic acid h u  a different smell. Wood creosote boils 

at 397O, whilst carbolic acid boils at  369'. The density of both 
substances is slightly above that of water. Both are little solu- 
ble in water, but mix in all proportions with alcohol and ether. 
Both coagulate albumen readily, a fact which explains to some 
extent their preserving properties. Both combine readily with 
alkalies, and in the case of both substances this property is made 
use of in separating them from other more neutral oils of wood- 
and coal-tars. Carbolic acid has also been combined with 
alkali for the purpose of preparing an aqueous solution for the 
impregnation of wood. 

The dry distillation of wood yields, besides charcoal and gas, 
a heavy tar, and floating above the tar, an aqueous solution of 
acetic acid and of other substances. 

This solution used to be called raw pyroligneous acid. This 
acid, when purified, proves however to be identical with acetic 
acid. The raw acid contains much wood spirit and 1 per Eent of 
creosote. The impure acid in cornbination with iron is used for the 
impregnation of wood. This is what is meant by the raw ace- 
tate of iron enumerated amongst the antiseptic substances. The 
tar is distilled a second time when oils,first lighter, then heavier, 
than water are separated from the pitch. The heavier oils 
represent the raw wood creosok. For chemical purposes pure 
wood creosote is prepared from this raw material by repeated 
distillations, combination of the mood creosote with alkali, re- 
decomposition with sulphuric acid, etc. 

Coal yields besides coke and. gas also a watery and an oily 
fluid. The former contains principally ammonia, the latter is 
subjected again to distillation. First more volatile oils are dis- 
tilled and with them benzine. At a tomperature ranging 
between 150° and 200° the oils containing carbolic acid are 
distilled. The mixture of these latter oils and the carbolic acid 
constitutes the raw creosote of commerce. For the purpose of 

obtrrining chemically pure carbolic acid repeated distillations 
are carried on, during which the carbolic acid is combined with 
lime and separated by muriatic acid and then again combined 
with oxide of lead and set free by muriatic acid, etc. 
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The dry distillation of mood yields ~roducts  in something like 
the following proportions, which, however, vary considerably 
with the method employed :- 

Charcoal ... ... 25 per cent. 
Wood-tar ... ... 7 JJ  

Water with acetic acid, etc. ... 50 .. 
... Qns ... 12 ,, 

Loss ... ... 6 >, 
Total ... 100 per cent. 

Pines and firs being more resinous ~ i e l d  np to 14 per cent. 
of tar. 

\Pood-tar re-distilled yields half of its quantity in pitch and 
half in volatile subst.ances. The volatile subshucee consist to a 
great extent of creosote. The quantity of ram creosote in the 
wood-tar is on an averageequal to 3 per cent. of the wood origi- 
nally employed, and the quantity of pure wood creosote in the 
wood-tar is on an average equal to at least 1 per cent. of the 
wood originally employed. The raw acetic acid also contains 1 
per cent. of mood creosote. To make a solution of raw acetate 
of iron, old iron is thrown into the ram acetic acid, in which a 
sufficient quantity of the iron dissolves to neutralise all the acid. 
The solution of raw acetic acid is used for the impregnation of 
timber chiefly on account of the creosote i t  contains. Thus two 
kinds of material for impregnation are obtained from the dry dis- 
tillation of wood-(1) the oily substance with much creosote ; (2) 
the watery solution of acetate of iron with a small proportion of 
creosote. The latter material has not yet been generally,ap 
proved of as a powerful antiseptic. 

During the manufacture of gas from coal the following 
products are obtained :- 

... Coke ... 70 per cenf. 
Tar ... ... 6 2, 

Ammoniacd liquid ... 6 2s 

Gas ... ... 12 ,, ... Loss ... 6 ,, 
Total ... 100 per cent. 

B 
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The specific gravity of coal-hr is 1.016. When redistilled i t  
yields 25 per cent. of volatile oils, which can again be separated 
into lighter and heavier products. The former contain benzine, 
the latter contain carbolic acid, and they co~stitute the raw 
creosote of commerce. The quantity of pure carbolic acid con- 
tained in the whole of the tar is not less than 3 per cent. The 
quantity of carbolic acid in the creosote of commei-ce is some 
times very small indeed. For purposes of impregnation the 
proportion of carbolic acid ought to be not less than 8 or 
1 0  per cent. 

Creosote can be tested as to the proportion of carbolic acid it 
contains by a very simple process. The creosote is placed in rr 
graduated glass tube. Solution of caustic alkali of a strength 
of 10 per cent. is added and the whole well shaken and 
afterwards allowed to settle. A t  the bottom unaltered alkali 
solution mill be found, above this a syrup like combination of 
carbolic acid with the alkali, and last the undecomposed volatile 
oils. The diminution of volume which the ~olatile oils have 
suffered indicates the quantity of carbolic acid. 

Peat and lignite yield similar producb to those of wood and 
coal. Peat gives about 7 per cent. of tar and 30 per cent. of 
ammoniacal water. Lignite gives about 7 per cent. of tar and 
40 per cent. of ammoniacal water. These tars oontain large 
quantities of either creosote or carbolic acid. 

Oil from bituminous shales coutains also a substance similar 
to, although not quite identical with, either wood creosote or 
carbolic acid. 

Petroleum has been proposed as a substance for impregnating 
wood with. No results of experi~nenta are howover known. 

Creosote of commerce is the most important substance for the 
impregnation of wood. Not only is the carbolic acid which it 
contains a most powerful antiseptic, but the tar oils also which 
keep the carbolic acid in solution are a most valuable protection 
of the woody fibre against damp. Creosote is also cheap and 
procurable in large quantities, so that it is well adapted for use 
on n large scale. Tho carbolic acid of creosote has also been 
made use of for preserving bones and skins which are exported 
from Australia, Buenos Ayres and Chili. Further it is used for 
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disinfectio~l and for many other purposes, which go far to prove 
its excellent autiseptic qualities. 

Carbolic acid has been used in combination with alkali in 
aqneous solution as a substance for impregnation. After the 
first impregnation with the carbolic acid salt the wood has been 
saturated with a solution of sulphate of iron. This has the effect 
of causing free oxide of iron to be deposited in the pores of the 
wood and of setting the carbolic acid free from the alkali. This 
material has the advantage that i t  can be used with water, but 
i t  is certainly a pity to lose the services of the tar oils, which 
accompany the carbolic acid in the creosote. 

The raw wood creosote as an antiseptic for the preservation of 
mood is in no way inferior to the creosote of commerce. On 
the contrary, the raw wood creosote contains much more really 
antiseptic substances than the creosote of commerce does. I t  
is however very expensive and scarcely procurable in quantities 
large enough for purposee of impreapation. 

Raw aoetate of iron can be used in aqueous solution and 
this solution is able to take up a large proportion of wood creo- 
sote, which latter may thus be brought into the wood simulta- 
neou~ly with the iron salt. This substance is costly and the 
results are questionable. 

The antiseptic qualities of sulphate of copper have been 
proved beyond a doubt and i t  is very extensively used. 
There are instances when the impregnation of wood with 
sulphate of copper has failed. I t  is however unfair to ascribe 
Ji failures to the substiince itself. Mineral salts when used as 
antiseptics have deficiencies from which creosote is free, but 
otherwise sulphate of copper is a good material. Sulphate of 
copper is used in solutions with 1 to 2 per cent. of the salt. 

Chloride of zinc is a good antiseptic for the impregnation 
of mood. I t  is, however, not quite so good as sulphate 
of copper, but it is cheap and on that account not less impor- 
tant than the copper salt. The impregnation mith chloride of 
zinc offers the advantage that the wood does not become hard 
and can be dressed after the impregnation. Wood impreg- 
nated mith chloride of zinc will also take coatings of oil 
paint. 



86 ON THE IlPRICGNATIOH O F  TIMBER. 

Snlphate of zinc would no doubt be as efficacious as chloride 
of zinc, but it is n ~ t  employed owing to its being more expen- 
sive than chloride of zinc. 

The perchloride of mercury or corrosive sublimate has tho 
disadvantage of being extremely poisonous and very costly. 
I ts  antiseptic qualities are indisputable. I t  is used for 
the preservation of specimens of natoral history, pictures, &c. 
It coagulates albumen most readily. The solution which is 
used for impregnation contains 1 per cent. of the salt or even 
less. Kyan introduced the use of corrosive sublimate. The 
process is called after him the " Kyanizing process." Corrosive 
sublimate is not much used, owing to its being more costly than 
other antiseptic substances. 

Common salt is well knowli to have the property of preserv- 
ing organic substances from decomposition. It has been found 
that timber in salt mines keeps remarkably well. The timbers 
of ships loaded with salt fish remain in a good state of preser- 
vation. There is also a custom called the salting of ships, the 
salt being strewn between the iuner and outer planking of 
the ships to preserve the wood below the waterline. Sleepers 
have been preserved on the Magdeburg and Leipzig railway 
by throwing waste salt from the neighbouring saltworks over 
them. This salt mas carried in tlie shape of brine into the 
sleepers when i t  rained. Of course, the salt had to be often 
renewed. When salt is employed i t  must be used in sufficient 
quantity to prevent its being washed away. Salt is a very 
good preservative in damp places. When used in too small 
quantities salt will have only the effect of attracting moisture 
without protecting the mood. Salt has been repeatedly recom- 
mended for impregnating purposes, but applications of it for 
railway sleepers are rare. 

Sulphate of soda is known also as an antiseptic substance. 
I n  India it is known under the name of " kari" and used for 
the preservation of ram hides before they reach the tanneries. 
Sulphate of soda has not yet been used for the impregnation 
of wood. It might be of some interest to know what result 
sulphate of soda would yield because " kari" is cheap in India. 

Saltpetre is a similar material, which could easily be oltain- 
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ed in India. Saltpetre is antiseptic, but no results with it as 
a material for impregnating wood have been made known. 

Borax has only been lately proposed. 
Sulpllate of iron has been tried in some cases, but is no 

longer used, other metallic salts hnving been prored to be 
superior. Sulphate of iron has the effect of hardening mood. 

Arsenic was used for the impregnation of sleepers in 1840, 
in England. It proved effective in the case which k on record, 
but ita use has died out. 

A kind of petrifaction of mood has been produced by a s u e  
cessire impregnation with two different solutions; these solu- 
tions being so chosen that they mill form a precipitate when 
mixed. This precipitr~te remains as an insoluble, in fact stony, 
substance, and as it were petrifies the mood. At first sight i t  
would appear that this process might ndd to the durability of 
wood, but in actual practice i t  resulted in nothing and has 
been entirely abandoned. The stony particles massed in the 
minute cavities of the wood have no chemical action on the 
woody fibre nor can they protect i t  from moisture. The 
damp enters the wood almost as freely as if foreign bodies 
were not present, because these foreign bodies can only partially 
fill the cavities. 

The combinations of solutions which have been tried are :- 
Alum and alkali. 
Silicate of potash and sulphuric acid. 
Chloride of barium and sulphate of iron. 
Chloride of barium and carbonate of sods. 
Chloride of calcium and sulphate of soda. 
Tin or copper salts and alkali. 
Sulphate of iron and carbonate of soda. 

Having enumerated the antiseptic substances with which wood 
is impregnated, it remains to describe the various processes by 
which the impregnation is performed. 

They are :-First, the impregnation of mood with vaporous 
substances ; second, the impregnation with fluids. 

The impregnation of wood with vaporous substances, if prac- 
ticable, would have very great advantages over the impregna- 
tion, with fliurls. Mr. Nolesmorth therefore has urged the ex- 
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pediency of making experiments on a large scale with raponr of 
nu antiseptic substance. The nat~lral process of impregnation is 
that with smoke. Wood smoke, containing creosote, when 
ncting a long time on wood, renders the wood exceedingly 
durable. Open woodfirea in huts preserve the timber and 
straw of the roofs, and are known to preserve from decay even 
new hay and corn when stored in an i~~sufficiently dry state 
under the roof. A Frenchman named Moll obtained a patsnt 
in 1855 for impregnating wood by exposing it in a closed 
chamber to the vapour of creosote. I n  Vienna, a man named 
Paradies, claims to have been successful with the vapour of tar. 

A difficulty appears to lie in the high temperature at which 
carbolic acid boils, namely, 3694 Genuine mood creosote 
requires even as much as 3970. Wood itself commences to 
decompose, when subjected to a temperature higher than 300°. 
The creosote must therefore be largely mixed with other 
vapours and gases to render it volatile a t  a temperature which 
is not injurious to the wood. 

Four different processes are made use of for impregnating 
wood with liquids :- 

1. Spontaneous ascent of tlie antiseptic fluid in the stem of 
the living tree, sometimes aided by pressure. 

2. Replacement of the sap in felled stems by the antiseptio 
fluid under hydmulic pressure. 

3. Soaking of the wood in the cold or boiling antiseptic 
fluid. 

4. The pneumatic process. Exhaustion of the air from 
the wood in a boiler, and application of high pressure to force 
the fluid into the wood. 

The spontaneous ascent of the antiseptic fluid in the stem of 
the living tree was tried in Germany by Oberf6rster Biermann 
and Dr. Brandis. I t  was carried on in the following way :- 

A hole was bored into the stem at the base, and through a 
tube, which was connected with a cask fill1 of astiseptic fluid, 
the latter was allowed to flow into the hole. The tree at once 
commenced to drink up the fluid. The constant evaporation 
of water by the leaves causes under ordinary circnmstances 
the rising of water from the roots up into the stem and branches. 
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The antiseptic fluid being however offered much more 
readily than the water supplied by the roots, and as a precau- 
tion some of the roots being cut through, the antiseptic fluid 
alone rises in the stem and spreads during fair weather withiu 
24 hours over the whole tree, which, being thus impregnated with 
sulphate of copper or chloride of zinc, dies in a few dnys. 

A similar process wapl tried by Uzielli, who used the follow- 
ing antiseptic substances :- 

Raw pyrolignite (acetate) of iron or copper. 
Common salt. 
White arsenic. 
Solution of resin in oil of turpentine or alcohol. 

A drawback to this process is the necessity of impregnating 
the whole tree, and the waste of antiseptic flnid arising there- 
from. This mould however not matter so much ; because we 
have a very cheap material-the chloride of zinc. A Inore 
serious obstacle may be the difficulty of floating the timber 
after the impregnation. This may have been one reason, why 
this process, which is exceedingly simple, and at the same time 
most perfect, has not hitherto been empbyed in India. 

2. Replacement of the sap in felled stems by the antiseptic 
fluid under hydraulic pressure. (Boucherie's process.) 

Newly felled loge are laid horizontally and one end is fitted 
up in such a way that the antiseptic fluid can be brought to bear 
upon the wood under a hydraulic pressure of a column of water 
30 feet high. The stems have the bark on them, and the fluid 
enters the stem and flows towards the other end. Aa soon as the 
antiseptic fluid commences to enter at one end the sap of the 
tree exudes a t  the other end, and is gradually expelled, the 
antiseptic fluid taking its place. Moderate sized trees yield 
eeveral tons of expelled sap. At  first the issuing fluid is pure 
uap, but after some time a mixture of sap and antiseptic 
flnid takes place in the iuterior of the stem, and the two fluids 
issue together. Honrever by continuing the admission of 
antiseptic fluid the sap is made more and more to disappear. 
The result is considered satisfactory, when the last fluid, which 
issues from the tree, contains only one-third of sap and two- 
thirds of antiseptic fluid. 
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The antiseptic substance exclusively used in this process is 
sulphqte of copper. I t  is employed in n weak solution con- 
taining 1 per cent. of sdt. Success in this system very much 
depends upon the kind of wood. The process answers very well 
with beech, i t  also does for pine, but oak is entirely unsuitable. 
The antiseptic fluid cannot pass through the hard old 
mood of the oak. Instead of laying the stems horizontally, 
they have aleo been placed upright, and the fluid was made 
to enter from above. No oily substance liko creosote could be 
used with this process. 

3. The mere soaking of the wood although very convenient 
is of course as a rule a most imperfect process ; still there 
are cases, where soaking is resorted to with some success. 
Soaking is fairly illustrated by experiments made at  the 
Calcutta Mint. Some sleepers mere immersed in tar for a 
period not less than 60 days, and yet they showed scarcely any 
penetration. Chloride of zinc in solution has been applied to 
wood by means of.eoaking, but i t  was afterwards found neces- 
sary to adopt a more perfect process (which ie described 
below). The timber used to be immersed two days for every 
inch in thickness, and after the soaking was left to dry for 14 
to 19 days. Soaking with sulphate of copper was found not 
to answer well. I n  the above process a great deal depends on 
the wood ; very light wood well dried in the air, or artificially 
dried, takes up fluid readily. 

Heating the fluid also lends further aid to the impregnation. 
Thus in one instance wood was artificially dried, and whilst 
hot was immersed in hot creosote, wlien it absorbed ss much as 
8 or 9 pounds of creosote per cubic foot. Forther, on a certain 
German Railway, sleepers mere immersed for 4 hours in creosote 
raised to a temperature of 150'. The impregnation was con- 
sidered fairly satisfactory for such a cheap method. Boiling 
of sleepers with steam in a solution of metallic salt has- not 
been found to answer. I t  may be expected that mere soaking 
succeeds best when tho quantity of antiseptic substance is 
limited. This is the case when perchloride of mercury or cor- 
rosive sublimate is used. Corrosive sublimate is very dear, and 
impregnation has been practised by soaking tho sleepers in a 
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solution of i t  from 1 to 10 days. The solution contained 1 per 
cent. of the s d t  or less, and only half an ounce of salt is ex- 
pended on one cubic foot of impregnated wood. 

4. The Pneumatic Process of Impregnation. 
This is the most perfect process, and gives satisfaction when 

others fail. The following are the ordinary requirements of a 
pneumntic impre,aatiog apparatus. 

(1)-Two cylindrical boilers of 6 feet diameter capable of 
withstanding the pressure of the atmosphere during the eva- 
cuation of the air in them, and also of an interior pressure 
produced by a hydraulic pump worked up to 1501bs. per square 
inch. 

(2)-An air pump to exhaust the air from the boilers. 
(3)-A water pump. 
(4)-An hydraulic force pump to supply the boilera with 

fluid up to a pressure of 1501bs. per square inch. 
(5)-An engine of about 10-horse powers to work the pump. 
(6) -Reservoirs for the antiseptic fluid, &c. 
(7)-Tramways to bring the wood on waggons to and from 

the boilers : the wagons being of such shape that they can 
be run into the boilers, which are provided with rails and large 
toppieces for the purpose. 

There is nothing particular about these requirementa, which 
can all be obtained without difficulty. The boilers differ in 
nothing but their toppiecea from the ordinary steam-boilers ; 
and the air and water pumps are the same as those manufao 
tured for other purpoees. Any engine will do, or a water-wheel, 
if there should be sufficient water-power available. The tram- 
ways, reservoirs, tc., may be constructed as most convenient in 
each case, so no description of them is necessary. 

The Pneumatic Process. The wood is brought to the 
apparatua in i$ finished state, it is packed on the wagons, 
and with them pushed into the impregnation-boiler, and 
then the lid is closed and made air-tight. I f  steaming 
is to take place i t  is done now before further operations. 
Steaming of course is only suitable when aqueous solutions 
are  used for impregnation, and when the wood is not already 
well seasoned; it would never do to steam the wood before 

F 
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the impregnation with oily creosote. The creosote and the 
oils would fix the water in the wood. If creosote is the 
substance with which the wood is to be impregnated, the wood 
may, with advantage, be subjected to artificial dry heat. After 
the steaming up to 150°, the liquid must be drawn off which 
has collected on the bottom of the boiler. When all fluid has 
left the boiler, the exhaustion of the air, by means of the air- 
pump; ie commenced. The minimum of pressure is reached 
after half an hour's pumping, but the work has to be continued 
as the wood do- not give up its air dl at  once. 

After the exhaustion of the air, the impregnating fluid is 
admitted. Creosote is often used in a warm state of 100 to 120 
degrees temperature so as to render i t  more liquid. Whilst the 
fluid is forced in by superior pressnre of the atmosphere, the 
air-pump must still continue playing, otherwise the rarified air 
in the boiler would, by being limited to a smaller and smaller 
space gradually, become denser, and mould fill the uppermost 

pieces of timber, rendering them thus incapable of receiving 
the impregnating fluid like the other timbers. 

Care must be taken to avoid overfilling the boiler, because 
otherwise the antiseptic fluid would get into the air pump. 
When the boiler is w r y  nearly full the access of the fluid is 
stopped, but the air pump is worked for a short period longer. 
After this the air pump is stopped, and the compression of the 
antiseptia flnid in the boiler commences. The force-pump 
drives more and more flnid into the boiler until a pressnre of 
120 pounds, sometimes of 150 pounds, per square inch is 
reached. This pressure is kept up for a time, varying fiom 
2 to 16 h o w ,  during which time the wood constantly imbibes 
fluid. The process is finished up by running the flnid off, 
opening the head-piece of the boiler, and taking the wagons 
out. 

The completeness of the impregnation depends in a great 
measure upon the length of time during which the pressnre 
is maintained. As a rule, the time allowed for the various 
operations is such that the boilera can be filled twice every 
working day. 

The pneumatic proceea i adopted both for creosote and for 
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metallic salts. As regards the sulphate of copper i t  ia however 
Oo be remembered that a solution of snlphate of copper cannot 
be brought into the iron boiler. Factories where snlphate of 
copper is used must therefore be provided with costly boilere 
made of copper. 

When creosote is the antiseptic nubstance employed the 
amount taken up by pine and other soft woods ia 10 to 12 
pounds per cubic foot. This amount is conaidered to be suffi- 
cient, and even a s~ualler quantity of creosote would answer 
in many cases. Hard woods take up much less creosote. Oak, 
for instance, takes up only 2 or 3 pounds of the oil, even under 
the heaviest pressure possible. Indian sal wood wse found to be 
penetrated only to &th of an inch from the surface during one 
particular trial. Sapwood is easier penetrated than old wood, 
in which the circulation of the sap had ceased before the felling 
of the tree. There need be no hesitation as regards the use of 
impregnated sapwood. If well impregnated i t  ia often found 
mperior to heartwood, which has taken up an insufficient quan- 
tity of creosote. Examples of woods admitting easy and perfect 
impregnation are : Maple, alder, beech, plane, birch, lime-tree. 
Not quite so easy are the following: Pine, fir, larch, poplar, 
elm. The oak and acacia are ecarcely spited for impregnation. 

The following experiments show what amount of creosote 

Experiments with aqueous solution of chloride of zinc go to 

some of the harder Indian woods were found to take up :- 

corroborate the results which were obtained from creosote, the . 
hard wood taking up much less than the soft wood. The 

following table shows the quantitig of solution of chloride of 
zinc taken up under the ~neumatic treatment by different kinds 
of wood :- 

... 1 cubic foot of pine wood 16 &I. solution. 
1 ... 9 ,  beech 18 ,, ,, 
1 ... JJ oak 8 ,, ,, 

Pounds of  c~comote 
per cubic foot. 

Siasfi ... ... 39 
... Sundri ... 2) 

Teak ... ... J f  
Swan-river wood (Am- 

Peunds of o r w t a  
per onbio foot. ... S i l  ... 1 ... Ironwood 1 ... Mabogany Of 

Jaman ... ... 08 
tralia) ' ... 13 
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The small capability of some hard moods to take np anti- 
septic fluids matters little as long as these hard moods are able 
to endure as long unimprepated. This is more or less tlle case 
with oak in Enrope and with sil and teak in India. Shl and 
teak, as also deodar, are used unimpregnnted for sleepers in 
India. The class of woods which require impregnation are 
pines (Pinus longi,folia, P. excelsa, Abie~ Smithiana) which are 
capable of taking up a full quantity of creosote or other anti- 
septic fluid. These light and less valuable timbers can thus be 
impregnated and rendered as durable as the superior deodar, 
sil  and teak. 

It remains to decide mhnt method of impregnation should 
be adopted in India for railway sleepers. We find that of all 
the methods enumerated only three have to be considered. 
These three are the following :- 
1. Creosoting, thnt is, the impregnation with common crew 

sote by means of the pneumatic process. 
2. The method of introducing a solution of sulphate of 

copper by means of replncement of the sap in felled stems. 
3. The method of introducing a solution of chloride of 

zinc with the pneumatic process. 
A fourth method : soaking the wood in a solution of corro- 

sive sublimate comes next to the above three in importance, 
but the material is too expensive. 

Among the above three methods creosoting stands foremost. 
Mr. Molesmortl~ says : 

"1 cannot recommend that impregnation by sul~hate of 
copper, chloride of zinc, or other chemical mixtures should be 
adopted. I Lave invariably found diem to fail, and at all 
events the impregpation by such fluids has not been brought 
to sufficient perfection to commend itself to general use." 

Creosote is undoubtedly the first of the substances used for 
impregnation. I t  is the best antiseptic, and i t  increases rather 
than diminishes the strength of soft wood, ita effect being thus 
contrary to that of metallic salts. It also resista more than 
other substances the lixiviating action of the water. Creosote, 
when used with the pneumatic process, doubles the durability 
of soft woods, and there is no risk of failures. Creosote also 
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keeps off white ants. Creosoted sleepers are admirably fitted 
for India. 

The method of sapreplacement by means of sulphats 
of copper solution would not be generally applicable in India ; 
because the mood has to be floated, and takes a long time 
in reaching its destination. The use of chloride of zinc 
has the disadrantage of rapidly corroding iron, and con- 
sequently the nails soon become loose in sleepers impregnated 
with this substance. Yet this salt would be the one to be s.ub 
atituted in the absence of creosote. The pneumatic process 
is undoubtedly the most advantageous process. 

In  England the pneumatic process with creosote is almost 
exclusively applied. The Cologne--Minden, and Rhine Rail- 
way, and several other German Railways also use creosote. 
Creosoted sleepers have also been succe~~fully used in India 

The impregnation with sulphate of copper by the process 
of sapreplacement was first introduced on a large scale in 
Prance, and lately Austrian Railways have taken up the 
same method. I n  Upper Italy, blue vitriol has been used to 
impregnate beech wood by means of the pneumatic process. 
I n  Bavaria sulphate of copper is also employed. I n  Brunssick 
and Hanover impregnation with chloride of zinc is carried on 
by means of the pneumatic process; whilst perchloride of 
mercury is made use of in Nassau and Baden. 

In 1873, a Mr. R. D. Tander, (patentee of the Indo- 
American Wood-preserving Substance), applied for some sample 
sleepers in order to try how much creosote they would absorb. 
Samples were sent, but no report has been received. 

The following examples may give a general ides of the cost 
of impregnating machines adapted to the pneumatic procem :- 

In India.- 
A machine wai once offered for sale at  Phil- 

lour for ... ... . . . ... £1,175 0 0 
The E. I. Railway machinery used a t  

Alligurh, cost at  Calcutta ... ... £1,750 0 0 
The E. I. Railway machinery at  Bareilly 

wed in 1874, for creosoting chil-sleepers, cost ... £2,200 0 o 
The large machinery at Sahibgn~ge ... 23,000 0 0 
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.An Europe.- ... A machinery with 2 boilers at Brunswick £2,800 0 0 
Do. do. at Hildesheim ill Hanover ... £1,500 0 0 
Do. do. with 2 copper boilers for im- 

pregnation with sulphate of copper only ... £2,500 0 0 
Do. do. of the Cologne--Minden Rail- 

way ... ... ... ... £3,300 0 0 
The price of the substances used for impregnation naturally 

varies considerably. The following European prices are there- 
fore to be taken only as approximate, and intended to give 
a general idea of the cost of antiseptics used for impregnation. 

Prices per tun in Europe. 
£ 8. d. 

Creosote.. . ... ... ... 4 0 0 
Chloride of zinc ... ... ... 10 0 0 
Sulphate of copper ... ... ... 50 0 0 
Perchloride of mercury ... ... 500 0 0 

The total cost of impregnation varies even more than the 
price of the materials. The following data will give some 
idea of the cost of impregnating pine wood :- 

£ 8. d. 
Creosote by the pneumatio process, per c. f. ... 0 0 4 
Chloride of zino do. do. do. ... 0 0 2 
Sulphate of copper by sap-replacement, per a. f. 0 0 4 
Perchloride of mercury by soaking only, do. 0 0 4 

The cost of creosoting sleepers in India depends entirely upon 
the rate at which creosote oan be imported from England, as 
there ia at  present no material with which to replace Eng- 
lish creosote. Ship-owners dislike creosote as a cargo, for 
it necessitates the exclusion of other goods from the hold. The 
same objection, however, applies to the shipping of creosoted 
sleepers from England. From Calcutta to a place so far from 
the coast as Lahore the railway freight is 958. per ton. A ton 
of creosote imported from England to Calcutta costs say £5, 
and the same would cost in Lahore about £10. 

At Lahore the cost of the English oreosote, necessary for im- 
pregnating a sleeper of 34 cubic feet, would thus be 3s. 2d. If 
we add the cost of labour and apparatus we may assume 3s. 6d., 
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sa the cost of creosoting one Indian sleeper at Lahore with Eng- 
lish creosote. Crmoted pine sleepers can be imported from 
England to India (Calcutta) at 7s. 3d. per sleeper. From Cal- 
cutta to Lahore the railway freight would be 48. per sleeper. 
T h u  the cost of one creosoted pine sleeper, landed at  Lahore 
from England, would be 11s. 3d. This would be more expensive 
than Indian sleepere creosotad at  Lahore with imported creosote. 
Mr. Moleeworth hae found that at Agra imported creosoted 
sleepere are cheaper than Indian sleepers creosoted at Agra. At  
Delhi, imported creosoted sleepers. and Indian sleepers creosoted 
at Delhi have been found to be equal in cost. As we go farther 
north, the difference in cost becomes greater in favour of Indian 
creosoted sleepers. I t  is clear that sleepers of inferior Indian 
pines might with advantage be impregnated with creosote from 
England for the Punjab Northern State Railway. The English 
creosoted sleepers could not compete in the northern parts of 
the Punjab with sleepers creosoted in India. 

Far more desirable would it be if Indian sleepers could be 
creosoted with some material procurable in the country. There 
are, however, no data at  preeent to show whether any substance 
can be obtained cheap enough to compete with creosote imported 
from England. I n  Calcutta the coal-tar from the gas works is 
mld at the exceedingly high price of 90s. per ton. This is almost 

much aa tbe price of English creosote sold at Calcutta, and 
besides this high price, only about 25 per cent. of the Calcutta 
coal-tar would be efficacious for impregnation. 

The use of Burmese earth-oil has been snggeated, but there are 
no data at  all to show whether earth-oil would act as a suffi- 
ciently good preservative, nor would the Burmese eartii-oil be 
much cheaper than creosote from England. 

The products of distillation from wood might be used instead 
of coal-tar oil, but they are very expensive. Only at  places far 
distant from any sea port they might possibly compete with 
English creosote. As above stated a ton of English imported 
creosote costs at Lahore, £10. Ae this is the rate at  which 
good wood-tar was procurable in Europe some years ago, it 
seems not altogether impossible that mood-tar could be manu- 
factured in this country at the same price. 
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Wood-tar oil might even be dearer than creosote and still 
compete with the creosote, because the produce of the wood con- 
tains more of the valuable real antiseptic substank, than the pro- 
duce of coal does. For the same reason wood-tar oil would be 
an excellent material to mix with English creosote. The ques- 
tion of the manufacture of wood-creosoto in India recommends 
itself as a subject of special enquiry. This much, however, is 
certain that it is highly advisable to crsosote in India sleepers 
from inferior Indian woods, wherever there is not an abundance 
of superior woods, and where, a t  the same time, the distance 
from the coast prevents the importation of creosoted sleepera 
from England. 

ALL technical terms hitherto employed are literal translations 
of either French or German words, and one would, therefore, 
suppose that the best definitions would invariably be such as 
are accepted by authors of standard French and German books 
on Forestry. As some of Mr. Smythies' definitions do not, in 
my opinion, answer to those given by eminent continental 
foresters, I beg to be allowed to make a few remarks on this 
subject before our Forest Terminology is finally settled. 

One thing, I think, we should carefully avoid, and that is 
the introduction of literal translations-as, for instance, high 

forest--of terms which foreigners, themselves, acknowledge 
to be most inappropriate. 

I t  is difficult to exaggerate the importance of good termino- 
logy and good definitions. We know the importance men of 
science attach to a striot use of scientific terms, and the con- 
fusion which has often been occasioned by emplojing them in a 
loose may. We need not look beyond our own department 
for an example of the evil of careleas nomenclature A con- 
siderable time seems to have elapsed between the creation of 
the so-called survey diviuion and the discovery that surveying 
was only one of the least important of its numerous duties,, 

See a remark of Mr. Powell, in the proceeding# of the Forwt Conference, 1873-74, 
p. 106.-4. B. 
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a mistake which could have been much less likely to have 
arisen, if that division had not been most improperly styled 
survey divbhn. 

I will now proceed to review a few of the bechnical terms 
and definitions proposed in Mr. Smythies' paper, and afterwards 
submit one or two others for the consideration of the readera 
of the Forester. 

I. 
Working-plan. 

As I understand this word, it corresponds to the French term 
projet d'amenagement, and not to the plan d'e~ploilation. I t  is 
evidently derived from the Qerman Wii.tlrscltaftJs plan or Be- 
triebs plan, df which the exploitation-plan forms only a part. 
Any one, who mill compare a French with a German book on 
the suliect, will certainly find that Wirtlrscluzjt's plan, or work- 
ingplan, corresponds to prqet d'amenagement, and Hauunge 
plan, or felling plan, to plan d'exploitation. The working plan 
is, in fact, a recapitulation of the most important data collected 
during the organization of a forest, and contains a description 
of ite sbte, area, sub-division, reasons for adopting the revolu- 
tion chosen, data on which the supposed yield is based, felling 
or exploitation-plan, regeneration-plan and other minor matters. 
I propose, therefore, to employ the term woi.king-plan in the 
latter sense, and 

Exploitation-plan 
corresponding to the plan &exploitation of the French Fores- 

ter, which consists in a tabular statement. of the portions of the 
forest to be cnt and the yield of material during a period. 

working-circle 
Corresponds to tbe German Wirthschaflsbezirk. I n  this 

sense, it would denote several groups of forest, or blocks, not 
necessarily cohtinuous, but sofficiently large and compact to be 
placed under a senior executive officer, either a Deputy Conaer- 
vator or Senior Assistant; the ,working-circle would generally 
coincide with some civil division of the province, probably one 
or more Deputy Commissionerships or Collectorates. The term 
Ilivision appears to me synonymons and oqnally expressive." 

The word " division" ia already ta indicate an administratire forat char a, 
which is a thing entirely different from the arm to which each sp,.cial working pk 
applies, though tha two may coincide in certDin instnnces.-Tax E n t r o ~ .  

0 



50 TECHNICAL TERMS. 

Block. 

(From the German Bloch, Verband) I mould dcfine as a toler- 
ably compact forest, consisting of one or more series,. and so 
regular and similar as regards station, vegetation, etc., as to 
admit of one workingplan being made for the whole forest. 

Compartment. 

(Fr. DiViBion, Gr., Abtheilung), is the smnllest permanent 
~nb-diviaion of a forest, the sub-compartment being the smallest 
and distinguished from the former chiefly by its transient 
nature. It is, for example, usual to divide forests into com- 
partmenta of convenient size-50 to 100 acres-and, wherever 
no well-defined boundary, such as a road or river, is available, 
to separate them by rides cutting each other, if possible, at 
right angles. The size and form of the sections thus formed 
depend on many considerations, s~ich as the topography of the 
qound, species and their age-classes, station and so forth; but 
the number, size and shnpe of the sub-compartments of any 
compartment will depend entirely on the number, size and 
shape of the different groups of trees in such compartment, 
and one of the objects of the Organization-Department is 
gradually to give a uniform character to the whole and thus 
ultimately to do away with sub-compartments altogether; but 
the compartments, wl,ich are separated by stron~ly-marked 
natural features, cleared lines, or roads, are unchangeab1e.t 

Rotation m BevoRtion. 

Tllere is no apparent reason for not retaining the French 
word revolution, more particularly as the word rotation is 
dready used in quite n different sense by agriculturists-and 
consequently also by foresters-who use it to denote a change 
of species. 

' nigh  Forest 

I s  a literal translation of the word Hochwakd, a term which 
Germans themselves acknowledge to be most ill-chosen; in the 

For an explanation of this word see page 62.--5. B. 
t What Jangali Bulbul mya is almost precisely, vhat we, on aereral ocekiona, have 

tried to im~reva on our collcngues. The cornpartrnont may bc called the unity of 
working are& and a convenient size of it is of fhr grunter Importance, than olrturrl 
boundaries, in fact roads are in most cases preferable.-l'as EDITOB. 
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first place, becfillse a hochwald is often destined to be c i ~ t  down 
long before it hns attained its full height, and in the second, 
because coppice, although allowed to grow into a high forest, 
is still coppice, because it has not b ~ n  regenerated by seed. 
I propose, therefore, to employ the term seedling-forest to denote 
all forest raised directly from seed, in contradistinction to 
coppice, which is the result of the cutting or burning d o t ~ n  
of a forest. 

Seedling-slwot. 

Instead of this term, I would employ the word coppice-shoot, 
which is certainly much more expressive. Seedling-ahoot is, 
moreover, scarcely a proper term, as it might .be more correctly 
used to denote the shoots of trees raised directly from seed. 

Leaf-canopy. 

Would not leaf-cover, or simply cover, answer the purpose 
just as well as this rather farfetched word? There would be no 
difficulty in expressing the exact amount of cover which would 
be given in decimals, perfect cover being equal to one. 

Matltre tree. 

I would apply the word maturity to trees in the same sense 
as it is used in reference to any other organism. Instead of 
giving i t  a different meaning we might use the term exploitabi- 
lity in a technical sense. I n  the ordinary acceptation of the 
word, a forest would be mature when its trees were capable of 
reproducing themselves by seed and as soon as their annual 
growth both in height and bulk had attained its maximum. 
If the definition decided on at the Simla Conference is accepted, 
i t  will not always be applicable, because frequently the increase 
in b u l ~  of forest species (e. g. bamboos) is never, during the 
whole life of the plant, "of importance," no matter whether we 
regard the matter from a technical or physical point of vies. 

Leaf-tree. 

This is scarcely a correct translation of the word Laublwlz. 
Laub does not signify kaf; it is a t  least a collective term and 
would have been better rendered in English by foliage. The 
German forester probably first used the word in the sense of 
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slrrrde-giving, rather than in the sense of leaf-bearing. Viewed 
in this light, the word as used in Germany is intelligible, as 

broad-leaved trees certainly ought to afford more shade than 
spike-leaved trees. But another much more sorious ol'jection 
to the use of the term leaf-tree is, that it cannot be correctly 
employed to distinguish broad-leaved trees from conifers, for a 
conifer is also a leaf-tree, and to employ the term to distinguish 
one elms of trees from another is, therefore, absurd. 

11. 
f i e  co-ej'kent of form 

Is  the fraction which, when multiplied by the height and tho 
area of the baae (at breaet height) of a tree, gives its cubic 
contents. The words reducing-factor and form-hure have been 
sometimes used, but they are awkward and unenglish transla- 
tions of the words Reduktionebruch and Forrnzahl, and, I think, 
not nearly so expressive as that now proposed. 

Series. 
Blocks may be divided into several series, the aggregate 

annual cuttings in which give the amount required for a sua- 
tained yield. In  the simplest case, a block mould consist of 
one series with a yearly cutting equal to the capability of the 
block. I t  is not necessary that a portion of each series be 
cut yearly, nor that the series be equal, or of any particular size. 
A aeries is, aa it were, a block within a block, but the series has 
not, like the block, a sustained yield. I am aware that this is 
not at  all an expressive term, but I give it for want of a better. 
The French use the word in a similar sense, only their akr& 
always haa a number of chttingv corresponding to the number 
of years in the revolution, and, therefore, a sustained annual 
yield. The term cutting-line has, I believe, been used in the 
sense of series. 

The Ideal fmest 
I s  one in which the gradation of age-classes is perfect, and 

which gives, for the station, the greatest conceivable sustained 
yield. The Germane and F'rench use the term normal forest, 
which is inaccurate ; firstly, because, strictly speaking, nothing 
in nature is abnormal, and, secondly, because the model-forest 
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is a phenomenon confined to the forester's brain, and therefore 
abnormal. 

!limber. 
A11 mood used in building or carpentry. 

Barren wood. 
All wood not timber. At  present bnmhoos are, generally, 

neither classed as timber nor as fire wood. The proposed defini- 
tion of timber would bring them under this category. 

Fence. 
When domestic animals or men, or both, are kept out of a 

forest, it is infmce. 

Station. 
A general term, expressive of the soil, climate and situation, 

or the three elements on which the productive power of the 
land depends. 

These are all terms of frequent occurrence which would 
inevitably occur in e-iery report on forest organization, and 
for this reason it would be aa well to have their meaning settled 
at  once. 

JANQALI BULBUL. 

&mirb OR a r ,  3meq's article.* "6Be sgecial Surbeg 
brttiltB." 

Mr. Amery, in his paper on the Special S u m y  Branch, 
quite overlooks a most important point, viz., that exact 
measurements can only be arrived at by making the original 
maps on a large scale. Even for demarcation work the Cinch 
scale is, in my opinion, too small, and it would be utterly 
absurd to attempt the demarcation of any foreat I have seen 
on the half-inch or one-inch scale. We have only to consider 
that a boundary-line 50 yards long would be represented on 
the half-inch scale by less tlian the 70th part of an inch, a mere 
dot; that, no matter how carefully the survey were executed, 
it would be impossible to measure off distances accurately to 

Pol. I., p. 386. 
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witl~in even one hnndred yards ; and that, on account of thoir 
shortness, many boundary-lines would have to be left out 
altogether. 

Mr. Amery is evideutly not very well versed in surveying, 
or me should not find him writing about maps on a scale of half 
an inch Pquare, and proposing to make original maps on the 
oneinch scale and their enlarged copies on the 4 and 8-inch 
scales ; me must therefore decliue to accept, on his authority 
alone, the statement that the cost of a survey on the one-inch 
scale woiild be one quarter of what it would be if done to the 
4 or &inch scale. Fewer angles mould have to be taken and 
time would $bus be saved, arid each survey might comprise a 
larger area, whereby doubtless a considerable saving might be 
effected, but me still think that Mr. Amery must be mistaken, 
and that the saving would be much less than he imagines and 
dearly bought at the cost of accuracy. 

I cannot tell on whose authority Mr. Amery says that iu  
Germany " maps on at least the 4-inch scale are necessary." 
I f  he had said on the 20-inch scale, ho would have been much 
nearer the mark. I n  Hanover, original maps are made to a 
scale of &, and in other states the scale is never l e s ~  tli:tn 
,.& ; our maps are made on a scale of ,-&,, and are, there- 
fore, from five to twenty-five times smaller than German mnps. 

I t  is quits possible that in many cases there may be good 
reasons to doubt whether there is any immediate necessity 
of a trigonometrical survey; but, if there is to be one at 
all, let i t  at  all events be done on a really useful scale and 
one that admits of all the boundaries being shewn, and tlie 
four-inch is the smallest which fulfils the latter condition even 
tolerably. I f  the value of our forests does not warrant an ex- 
penditure sufficient to defray the cost of accurate maps, sketch- 
maps, made in the same way as military drawings, mould 
answer our purpose as well ae trigonometrical maps on the 1-inch 
scale, and coot comparatively little. 

Be regards the proposal to utilizo the Revenue Survey maps, 
all I can say is that those I have seen, even the workingmaps 
on the 8-inch scale are extremely inaccurate, and that, so far as 
the part of the country with which I am acquainted is concerned, 
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none can be relied on ; where, however, accurate nlaps are not 
available, they would certainly be found most useful, and answer 
Mr. Amery's purpose nearly, if not quite, as well as the most 
accurate plans. 

The proposal to enlarge from the one-each scale to the 4 and 
&inch scales is the very worst possible. I have already shewn 
the degree of accilracy which play be expected from carefully 
execntd maps on so small a scale as the half-iuch ; practically, 
the one-inch scale is no better, and it is scarcely necessary to 
add that the unavoidable errors of the smaller map would be 
reproduced on the larger, thus greatly increasing its size without 
adding in the slightest degree to its usefulness. 

Mr. Amery himself acknowledges that " a  forest map to be of 
any value ehould be on a sufficiently lnrge scale to admit of the 
representation of the general features of the forest it is intended 
to illustrate." Surely he does not suppose that this could be 
done on the 1-inch scale. I t  seems odd that it sliould never 
have occurred to Mr. Amery, aa i t  probably did to most of hie 
readers, that all these new ideas regarding the survey would 
have been applied long ago by the Chief of the Survey Branch 
if worth anything. 

I t  is not necessary to repeat the arguments in favour of 
teaching foresters to survey ; this question has, I think, been 
long ago settled ou general grounds and against Mr. Amery, 
and those who were still wavering before,the production of Mr. 
Amery's paper are scarcely likely to be so now. 

Mr. Amery remarks that in Germany the snpply exactly 
equals the demand, but that in India it is impossible to foresee 
the demand in the immediate future. We can, however, assure 
him that even in Germany forest affairs are not all couleur de 
rose ; that i t  is generally admitted that the supply exceeds the 
demand ; and that there is now a strong party in favour of r e  
ducing the supply by shortening the revolution in Government 
seedlingforesta, hitherto grown on the mistaken principle that 
i t  is the duty of the State to grow the greatest possible quantity 
of material at any .price. 

Throughout the paper too much importance is, I think, attach- 
ed to the question of supply and demand. I do not see how it 
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can influence the working plan in an important degree. No 
matter how much the supply or the demand fluctuates, the ob- 

~ - 

ject of the working plan will always be to bring about order and 
a sustained yield, and, although prices may vary greatly, there 
is no reason to suppose that the demand for timber of particular 
dimensions is more likely to vary here than in Europe. This 
being the case, the revolution, and consequently also the quantity - 

of wood to be cut annually, would remain the same under all 
conceivable conditions; if, at  some future period, what was 
barren wood at the time of the organization could be profitably 
brought to market, so much the better, the plan would be re- 
vised accordingly, but not thrown aside. Suppose, for instance, 
we have n mixed forest of which only the teak-timber was sale- 
able a t  the time of organization, but that subsequently tlie con- 
strnction of a railway brings also other species as firewood into 
the market, our plan of operations for the teak would still hold 
good, although we would have to make another for the firewood. 
And if we consider the case of a forest in which certain species 
only were available as timber at the time of organization, but of 
which other species afterwards became marketable as timber, me 
arrive at the same conclusion, viz., that there need be no impor- 
tant changes iu the working of the older timber-species, and that 
the value of the original organization is in no way lessened.* 

No one mould ever think of organizing a forest which could 
not be worked profitably, but it would be equally foolish to shut 
up valuable forests o r  the chance of making a good haul if ever 
the much desired famine arrives, and yet this masterly inacti- 
vity is what Mr. Amery seems to advocate when putting for- 
ward the difficulty of solving the question of snpply and demand 
as an almgument against organization. That Mr. Amery is right 
in thinking that the present value of the greater part of our 
forests does not justify the large outlay necessary for a thorough 
organization, few would wish to dony, and the object of these 
remarks is merely to draw attention to what appear to be rather 
important mistakes in his paper on forest organization. 

JANQALI BULBUL. 

To the above argumunt may be added, that working plans are not made for ever. 
but that undczr any cimumttanc~ periodical revisions, say every 6 or 10 years, m u t  
krlre ~~w.-TEx EDXTOB. 
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6astiUotr ahstin anb the E?ierrtenr @itrut gorests. 
IN the interesting account of this tree in the last numbor 

of the '' Indian Forester," the low forests about Coimbatore and 
the base of the Neilgherry hills are recommended as the locality 
in India, where it is perhaps most likely to succeed. Were 
the writer acquainted with the line of Ghaut forests extending 
from there northwards as far, say, as the Nagar Division of 
Mysore, we feel confident, after a careful prusal  of his notes, 
that he would place his finger on this region as the most likely 
to constitute a new habitat for his species. Alter the names, and 
his description of the climate, soil, and general surroundings of 
the forests where his caoutchouc tree grows will exactly suit 
that of the lower valleys of the Ghaut range. Indeed, looking 
a t  the map of the world with our knowledge of winds and 
rain in the tropics, were it otherwise a very fertile brain 3onld 
be required to strike out a plausible explanation of the fact. 
&9 i t  is we know from the general accounts of travellers 
that there is a very striking resemblance between the two 
regions. Where the difference lies, and tliat a great one, is in 
the two florae. I n  the ordinary course ot things there can 
be no doubt about one's ability to grow Castilloa elastics in the 
lower Ghaut valleys, but the point which nothing but experi- 
ment on the spot can determine is, whether in this tract of 
teeming fertility and bewildering wealth of species, i t  can so 
far intrude on the closely fitting vegetative economy as to con- 
quer an independent ~osition in the forest flora. Most probably 
it would require some artificial aid to maintain itself, bue if i h  
economic value is anything like that stated, this we can afford 
to give it. Only to a limited extent though, for the same 
poi8onous climate exists here as in the tree's new world habitat. 
Up to this limit great facilities for working exist. The region 
we are speaking of is permanently inhabited by aboriginal 
tribes, who sometimes settle down into villages ih healthy 
localities, a t  other times retire to the most lonely and malarious 
portions of the belt where they seem to be dying out, and who 
sometimes can be depended on for regular work, at other time8 
not. With or without their aid, labor for a portion of the 

EI 



year could be easily got from the settled and healthy country 
above. Very often villages with surplus labor exist on 
spars of the Ghauta almost overhanging the low country in a 
cool and non-malarious climate two or three thousand feet 
above the sea. Here the forest officer has his hut and rider, up 
his pony after the day's work is.done. Back here too he 
brings hie fever-stricken coolies for a change of air better than 
any medicine. The *hole forest region below is now pierced 
by easy Qhaut roads at  intervals of about 50 miles-the porta 
of Mysore as the talented engineer who made most of those 
in that province has aptly described them. All ths most accessi- 
ble passes are lined by a dusty streak along which the pro- 
dace ofsthe up-country passea to the sea. In  a word in the 
lower Cfhant forests we can offer Castilloa elastica a habitat quite 
as' unhealthy as its own in America, and an amount of care 
and cultul-e i t  could not get there. 

I t  is paseriug etrange that during these last eight or ten years 
the forest administratione of Wynaad, Coorg, and Myeore have 
left their finest belt of forest so little worked. Occseionally 
a forest officer visits it,! and if he is not " one of your practical 
men," or has a soul a little above hie dinner, goes back with 
his head full of the grandeur of nature, and still grnndar 
schemes of economical utilization. He sees towering trees 
ench as grow nowhere else between the two aeas. Ebony 
slowly rotting at  his feet. H e  sees:minor forest produoe, car- 
damoms, gamboge, wood-oil, cinnamon oil, resins, gums, kc., 
going to waste and untouched, save by an occasional pilfering 
wretch from below or an astute " Cfonda" from above. Eating 
his breakfast in the cool vaulted shade, he ponders over these 
things and tries to work out an analogy with matters at home. 
lmposeible. Everything here oocurring there would be turned 
iuto gold, but against his attempting any such alchemy, several 
obstaclea stand in  the way, and the first of these is the greaht. 
Bow ie he to get timber off thoee steep hill sides into 
the sluggish floatable rivers of the low country ? The elephant 
ie an intelligent and powerful beast, and besides exists on the 
spot in an unregenerate state, but it cannot work on a crumb- 
ling foothold dropping down at  an angle of 4 0 . O  He thinks 
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perhaps of the Schlittenm of the Vosges. They also are won- 
derful mimal~,  and on the whole may be considered to beat the 
elephant at their special work, but then they are not here, and 
were they, could not work in this climate. No-Negroes are 
the only men on our globe who might, but Wilberforce did 
much to deteriorate their physique. Timber slida, of which 
his northern brethren have sent him several pictures, constructed 
as feeders to the Ghaut roads, seem in the end all that is prac- 
tical. At the base of the system, of which each of the Ghant 
roads would thus become the trunk, a little cheap waterpower 
saw-mill of the kind so common in Frnnce might be construct- 
ed,-and ordem for timber 'in scantling received from above, for 
there, for many years to come, is the market the Ghaut forests 
ought to supply. 

Speaking now only of Mysore, there may be observed in 
this year's budget a certain p~rsimonions dealing out of funds 
for keeping fires out of the dry forests of the plateau. Cer- 
tainly, they want improvement, and one must be thankful for 
small mercies. No great snccese has hitherto attended efforte 
made in this direction, and to do the work thoroughly a great 
deal of money will have to be spent. Those who have the cam 
of the public purse strings have, whether wisely or not is 
a t  least an open question, regarded roads and irrigation as a 
more profitable investment than forests. They may possibly 
hold up their hands when the little bill for the entire banish- 
ment of fire from the deciduoue foresta is submitted, and ask 
questions which on6 would like to be able to meet with figures. 
Few foresters now-a-(lays, save perhaps the "old Sh&areeJ' 
type, care to incur odium of wying a word for foreat fires, 
but in " Kad-haudi's" humble opinion their  compromising 
opponents have gone too far in many cases. Almost every 
forest naturally requires to be protected in the blocks under- 
going reproduction, but beyond this it is not absolutely neces- 
sary, is often of small utility, and conceivably may cost a good 
deal more than i t  is worth. He would much wish to sea each 
case considered on ita own merits, and on this account, and 
inilettd on every other forest consideration, he will never cease 
to re-echo the now almost hopeless cry for working plans. Tlle 
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forest survey branch, he has heard it said, mill, at the present 
rate of progess, be ready in about fifty years to survey his for- 
ests. Be i t  noted that good native surveyors can be had on the 
spot for Rs. 50 per mensem. He wou!d imagine too-untutored 
beast-that a man picked out by competition, subsequently 
trained as forest assistants now are, and after years of resi- 
dence in and study of any particular class of forest-he 
tllinks (we say it mith all submission) that this man would be 
the most fit and proper person to draught a working plan for 
those forests. No nicely balanced calculations equalizing sup- 
ply and demand are called for. No one knows yet, nor can 
know for a very long time to come, either what our forests can 
yield, or what they are wanted to yield, but we shonld much 
like to see such burning questions as the working or abandon- 
ment of the ghaut' forests, the partial or complete protection 
from fire of those on the plateau, the reproduction either natural 
or artificial which both require, forest rights, &c., discussed, and 
action taken on some definite individual basis. General prin- 
ciples are oftan impracticable of application to the last degree. 
Kad-handi remembers, when grunting over his acorns in the 
forests of fair France, that several portions of them had suffered 
fro111 a two rigid adherence in the old days to broad idem. 
Various ordonnances emanated from Paris, wise in themselves, 
but nevertheless hurtful when applied in numberless individual 
instances. 
Talking about forest fires we have got into a digression. 

What we ought to have said more briefly is that the funds re- 
quired for protecting the dry forests from fire may on compari- 
son be found far to exceed what would be required to put a 
portion of the evergreen forests into working order, and 
that if money for forest purposes is to continue as scarce 
as it has been, it shonld in preference be spent where it 
will yield the quickest return, i. e., in a rational working 
of the Ghaut forests. They want no firepatha, nor are they 
burdened mith any rights. Their's is par excellence a tree, 
growing climate and nothing else, in fact just the reverse 
of the eastera districts about Bangalore, which are emi- 
nently adnpted for ceroals, but where there at least exists a 



doubt whether trees of large dimensions will ever be got to 
grow satisfactorily. I t  is not against physiology to argue 
that a shortlived rainfall, admirably adapted to agricultural 
operations while i t  lasted, would yet seriously militate against 
the production of trees whose transpiration, other things 
being equal, varies with their size and the dryness of the air 
in which their foliage is bathed. The various hardy species 
put down and deeply rooted in large pits will doubtless grow 
and keep up appearances, but under the conditions, aesimila- 
tion and metastasis can go on but slowly, and on them depends 
the bnlk of woody matter to be produced. I t  would be of 
great interest to be able to compare the yearly increment per 
acre in these plantations with a similar acre in the Ghaut forests, 
or indeed anywhere west where the rainfall is heavier and better 
spread out. Buchanm who travelled through the country 
shortly after i t  fell into the hands of the British gives but a 
poor account of the tracts of primitive eastern forest, and he 
was a careful observer and most minute recorder. I f  these 
things be so, when the Mysore State Railway comes to be made, 
its fuel will be foundgrowing a t  the wrong end. This innate tree- 
growing capability of the Ghaut regiou would have to be met 
by vigourous '' coupes de netoiemenf" for about two-thirds of 
the existing species, unless injected, would be useless for building 
purposes, and furthermore one would naturally aim at the in- 
troduction of first class species, such aa mahogony (Swietenia 
mahogoni) and several others of that family-Cedrelacea. 
Then there is Haematoxylon campechiannm, the log-wood tree, 
so successfully introduced into the low hot moist forests of 
Jamaica. These and many more have an assured market 
and would pay carriage to Europe, particularly as from all 
accounts the old sources of supply are being exhausted. It is 
doubtful, whether teak could be economicnlly grown in the 
strictly Ghaut region, and there is no particl~lar necessity for 
attempting it. As far as the writer's limited experience of this 
valuable tree goes, i t  seems to require a winking of dry 
weather which i t  would not get there. Nevertheless, teak 
plantations have succeeded in Burmah in localities answering 
to the description of our lower evergreen forests, while on the 
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other hand a teak plantation a t  the foot of the Coorg ghaut 
has had to be abandoned. 

So much for tbe accessible portion of the Ghaut region, 
from which timber could be got out by a little expenditure 
on slides and forest roads. Away from the truuk roads and 
the vrlleye abutting on them, there is nothing for i t  but 
to fall back on minor forest produce and work for that ;  
favoring private enterprise wherever possible, but here for 
wveral reasons very cautiously. I t  is a question whether the 
existent minor forest produce could not profitably be more 
extensively worked: it is oertain that the successful introduc- 
tion of Castilloa elastica would unrnistakeably turn the scale in 
the right direction. We would not however have it thought 
that we staked bringing down the trembling beam on this one 
species. Many others will occur to everybody, but Caetilloa 
elmtica seems to open up a fairer prospect than them all. 
There is our old, now familiar, friend Fious elaaticg which 
eeems likely to grow well enough here, provided we kept down 
hardier native species, probably it would require a good deal 
of aid in this way. There is also Hevea elastica which has, we 
believe, for some time since been in Dr. King's hands, and in 
fact the whole seriea of caoutchouc yielding trees, not forgetting 
the wonderful Burmese climber, Chavannesia escnlenta. Since 
however Caatilloa eltletica admittedly produces the finest India 
rubber, one would naturally wieh to begin by trying that. 
Considering the inaccessibility and unhealthiness of the lower 
Qhaut foreate, we seem to have a case here of what onr foro- 
fathers would have described aa a providential adaptation of 
ways to means, in the fact that the locality is nevertheless so 
well fitted to produce an article, so neceesarj in the arts, atid 
of such a growing application as oaoutchouc. What we Lave 
to determine now is the best species to do it with. 

I t  has been urged that vauilla should be planted in the 
Ghaut forests, and that from what is known of its artificiirl 
cultivation in Bangalore, it might p o w  well there almost natnral- 
Iy, but against this it may be said that its production does not 
seem to fall within the legitimate sphere of the forest departr 
ment. I t  is simply a horticultural product like cabbages or 
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greens. Tliere is no long rotation obscuring the action of tlie 
ordinary laws of supply and demand, nor ia it connected with 
general forestal copsiderations except from the fact that i t  miglrt 
become a valuable atticle of minor forest produce and lift an 
otherwise nnworkable forest into a position of solvency-a kind 
office similar to that performed by Truffles for the oak foreate 
of Southern Franoe. We have said " might," for its value 
seems too mu& at the mercy of chemistry to be safely specu- 
lated on. Efforta might be made to introduce its cultivation 
among thevillagers of the Wdt, holders of patches of coffee 
and garden land. Unfortunately, professional gardeners scarcely 
exist out of Bangalore, and some one slightly acquainted 
with the subject, in the absence of insect aid, secms to be al- 
ways necessary in India, where the plant has hitherto been 
grown. 

KAD-HANDI.* 

E.d-hunIi, r e  undentand, meuu "jtmgle pig," which in itwU is not o~ 
&toentic mna d u p l r ~ ~ ;  we are, howevw, g l d  to we that our K.d-hmdi u a 

odmtlj of req cherri\ll dirporition.-T~a BDITQL 
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IT is rather late in the day to publish now the above volume. 
More than two years have gone by since the close of the official 
year of 1873-74, and consequently much of interest' a t  the 
time has become comparatively valueless now. The reason of 
the delay is, if we are rightly informed, to be found in the fact, 
that the work of the Inspector-General of Forests is more, 
than can reasonably ba expected to be got through by one man. 
I f  this is correct, the sooner a Personal Assistant to the 
Inspector-General is appointed, the better.. Or a still better plan 
would be to carry out the suggestion made by the Allahabad 
Conference of 1873, which was to the effect that, instead of 
one man at  the head of the Forest Department, there should 
be a board of say throe, of which the Inspector-General should 
be President, whereas the other two members might be styled 
" Deputy Inspector-General of Forests." To carry this s u g  
gestion into effect would not be quite so expensive, as i t  might 
appear at first, because as an offset the post of Superintendent 
of the Survey and Working Plan Branch could be abolished, and 
there would be no necessity for appointing a Personal Assistant 
to the Inspector-General. Moreover, as matters stand at  
present, great inconvenience is experienced during the absence 
from headquarters of the Inspector-General of Forests, where- 
as, under the proposed system, he would be able to remain a t  
headquartere throughout the year, while the two Deputy In- 
spector-Generals would go on tour during, say, six months of the 
year ; or one of the Deputies would remain at  headquarters 
while the Inspector-General went on tour. During the six 

!his hrve been done, since the &ore rm mitt8n.-Tm EDITOX. 
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months of recew the three officers would form themeelvee into a 
Board, and dispose of all important profeaeionnl questiom 
which may come before them. 

However we have wandered from our subject. Trusting that 
the Report for 1874-75 will eoon be published, we shall make 
only a few short remarks on that of 1873-74. 

I.-Xeserved and leased fore&. 

Am-From the review by tbe Inspector-General of Forest8 
it appears that the following figures repreeent the arem of 
reserved and leased foreeta.- 

P~ov~ricxa. 

B d i ~ h -  

1. Betigal ... 
... 9. North-West 

3. Pnnjab ... 
... 4 Oudh 

6. Central Provinces 

... 6. Burma 

7. Besam ... 
8. Coorg 

! 
9. Ajmere 

I Not Brituh- 

10. Mysore ... 
1 

11. Berm ... 

I n  none of the provinces had the work of demarcation been 
completed, and in Bengal and Burma it had only been corn- 
mencod. I n  Bengal large additions have been made since, 

... Total 

Reserves. 

119 

1,210. 

3,700 

823 

1,902 

279 

318 

376 

449 

632 --- 
9,807 I )  196 10,003 

b u r n .  

Open to correc- 
tion. 

t baaed foreata in 
Native Qarhwd not 
demarcated. 

f Includea 8O square 
mi-  in B u s s a h i r  
erroneously entered ae 
demarcated. 

...... 

...... f' 
196$ 

...... 

...... 

...... 

...... 

...... 
..................... 

...... 

...... 

Total. 

119 

1,210 

3,896 

823 

1,903 

279 

318 

. 376 

449 

639 
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bringing the area up to 2,500 square miles, and in Burma 
the system on which the reserves are to be selectad has, we 
believe, at last bean decided on, so that there, too, good progress 
will soon be shown. 

Improvement of reeerues.-Until the demarcation work has 
been completed, it is hardly fair to expect that much progees 
under this heading should be made. I n  fact, the best plan is to 
concentrate all efforta to the former, and then to proceed in 
a systematic manner to the latter. I n  most provinces, however, 
a beginning has been made to keep shifting cultivation out of 
the reserves, and in Burma arrangements have been come to 
with the Karens to cut tonngyahs on condition that they are 
planted up with teak. The latter system has much in its favor 
theoretically, but whether it will be found possible to arrange 
and control the practical working, so as to lead to the desired 
results, has yet to be seen. 

I n  some parts of India restrictions in the may of cutting have 
led to beneficial results by improving the cover overhead, still 
more needed in tropical forests, than elsewhere. I n  this di- 
rection the Dehra Dhoon forests are specially mentioned, although 
the same refera probably to many others which are not men- 
tioned. 

Creeper cutting is being attended to in many parts of India, 
and this is a measure of great importance, in fact arrangements 
should be made, wherever necessary and practicable, to cut the 
creepers periodically, a plan followed in the sub-Himalayan 
forests of Bengal. 

Protection from fire.-The custom of firing the jungle is a 
common practice with Indian tribes, and tho Forest Department 
may be proud in showing, that during the year 1873-74 some 
6,33,682 acres of reserves have been protected from fire. Such 
s result has not been achieved at once, in fact it is the reward 
for 10 yearsJ labor, and hard labor too. I t  was in 1864 when 
the first successful attempts mere made by Colonel Pearson, 
then Conservator of Forests in the Central Provinces, by pro- 
tecting the Bori forest, measuring 23,680 acres ; and since then 
operations h v e  spread gradually, so that in the year under 



review, the areas protected in the different provinces stood as 
follolvs :- 

The difficulty in keeping out firea differs greatly accord- 
ing to circumstances. I n  the Punjab no special measures 
at all are necessary, because jungle firee are of very rare 
occurrence. I n  the hills of the North-Western Provinces the 
difficulties are light; somewhat heavier they become in the 
Berars and in the Central Provinces, but they are really for- 
midable in the sub-Himalayan forests of Bengal, and in parts 
of Assam outaide the evergreen track. Here most of the 
endeavours have failed, owing to the force of the fires running 
fro111 outside towards the protected areas. Very often a fire 
path of 200 feet breadth is no protection, and what is 
worse, burning leaves are carried so rapidly into the middle 
of the protected areas, and firee spread in so short a time 
under a strong wind, that often all human efforts are of 
no avail ; hence it will be very difficult to show as favorable 
results in Bengal, Assam, and parts of Burma, Oudh, and 
North-Western Provinces, as in tho Central Provinces or the 
Berue. 

PBOVINCBB. 80r88. 

1 . B e n g d  ... 7,680 

2. North-Weetern Provinoee... 74,306 

3. Ondh ... ve. 12,800 

4. Central Provinoen ... 1,53,460 

TolY 1 commence-. 
ment of fire 
comervancy. 

6. Bnrma ... ... 
6. Assam ... ... 
7. Mynore ... ... 
8. Berar ... 

Total ... 

Be. 
198 

2,162 

275 

55,687 

10,284 

92 

...... 
1,687 ------ 

50,375 

45,196 

11,520 

11,620 

3,37,200 

($33,682 

1872 

.I..*. 
1871 

1864 

...... 
1872 

...... 
1870 

...... 
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Plontatioffs.-The following table exhibits the area planted 
and the cost :- 

I t  will be seen that the area at the commencement of the 
year is larger by 4,764 acres than the area planted out at  the 
end of the year, in spite of 3,136 acres planted out during the 
year. This has been caused by the abandonment of 28 acres 
in Ben,& and 7,872 acres in the Pnnjab, which may be conei- 
dered equivalent to the acknowledgment of previous mistakes. 
Though not a very gratifying o~eration, it is +ht to admit 
openly mistakes made, and thus to avoid similar occurrences 
with more succesa in the future. 

With few exceptions planting operation in India appear to 
us of a somewhat sombre appearance, and we are not sure, in 
how far the area given as planted out, represenb the real success 
in this direction. In  Bengal, for instance, the greater part of 
the area is stocked with India rubber, or with teak in localities 
situated beyond the northern limit of that tree, and what the 
final results will be, financially, is very difficult to say. So 

I 

Aver- 

acre. 

Bongal ... 
N. W. Provinces 

Punjab ... 
Oudh ... 
Central Provinces 

British Burma ... 
Mywro ... 
Coorg ... 
drsam ... 
Berm ... 
Ajmere 

Tow ... 

606 

700 

21,970 

180 

288 

3,024 

1,008t 

416 

17 

721 

78 

129 

1,4593 

13 

918 

46a 

10 

267 

639 

27,gOBtI3,l38 

28 

... 
7,872 

. . . . . .  
... 
... 
... 
... 
... 
... 

3,900 

-- 

Bds 

82D 

16,6603 

180 

801 

2,237 

1,469 

426 

274 

1,260 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
89,166t8,06,044 9,68,38D 1,61,406 

En. 
14,346 

19,412 

6,80,676 

3,888 

46,720 

1,38,320 

32,874 

16,438 

1,866 

11,189 

-------- 
41 

En. 
22,602 

16,043 

U,03,123 

8,096 

47,100 

1,68,W 

61,477 

20,286 

0,973 

16,049 

Ra 
8,267 

8,891 

72,448 

9,718 

889 

30,333 

18,803 

4,843 

6,118 

4,910 

Ed. 
36 

19 

39 

34 

167 

76 

36 

48 

26 

18 
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much appears to become more and more established, that the 
Ficus elmtica will stand not nearly so much tapping, as was 
supposed some time ago. I n  some of the natural localitia 
three good, but not excessive, tappings have killed many trees 
of huge dimensions. 

I n  the Punjab 7,872 acres have been struck off the area 
statsment, as mentioned above, and i t  would be interesting to 
know, whether in other provinces not areas of a similar des- 
cription are included in the area given, or whether they are 
really in a better position in that respect? 

Tl~e  average expenditure per acre of all provinces amounts 
to Rs. 41, which is oertainly a high figure, and i t  appears called 
for to enquire, wliether not better results might be achieved 
by spending the money on our natural forests ? At auy rate, 
where 831 forests are in the question, i t  mould pay ten times 
better to spend the money on their improvement, than to 
establish plantations of exotic trees. On the other hand, where 
new forests are to be created, or where the marketable trees 
are thinly scattered over extensive acres, as for instance in 
Burma, concentrated plantations may be indicated. On tho 
whole, we agree with Dr. Brandis when he says :-"In some 
cases plantations on a large scale are necessary, even at  the 
present high rate of expenditure, to ensure a sntficient future 
yield of wood and timber, but, as a rule, and for a consider- 
able time to come, the regeneration of the foreata in the re- 
serves must be effected by mlf-sown eeedlings, or in coppice 
woods by reproduction from s h l e .  Plantations, however, 
on a emall scale, are necessary in aLl forest districts, 
to increase our knowledge of the mode of growth and 
the requirements of the principal trees which compose our 
forests." 

To this we should add one word more, and that is, that, 
instead of taking up planting operations as separate schemes, 
they should, in the generality of cases, form part of 
the working plans under which our natural forests are 
treatcd. 

J'cweet St4rvey.-The Survey and Working Plan Branch of 
tho Forest Department has been at work in tho Uehm Dhoon 
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during the year, and with an expenditure of Ra. 50,272 tho 
following amount of work has been accomplished :- 

Plane tabling completed ... 144) Square milea 
,, ,, partly done ... 16) . . , ,  --- 

Total ... ... 1694 Square miles. --- 
Boundary traversing with theodo- 

lite computed ... ... '28 miles. 
Boundary traversing with theodo- ... lite not computed ... 280 .. -- 
Interior traversing by theodolite, 

priematic compaee, or card pro- 
tractor computed, and cloning 
points interpolated ... 2'25 milea. 

Inbrior traversing not compoted 99 ,. 
19 ,, plotted by angles 180 ,, -- 634 milea. -- ... Total ... 836 milee. 

Besides the above, the topography of some detached forasta 
has been completed, and the western end of the Siwalik range 
topo,pphically surveyed ; 10 pncka bench marks were erected 
on trigonometrical stations, 290 sheeta of Mr. ~ s ~ n o l d ' a  Hazara 
map colored, and during the recess of 1873 the whole party 
began the survey of the station of Dehra, which waa, however, 
not completed, but made over to the regular Survey Department. 

So far the Survey Branch. The Inspector-General then 
mentions :-'' At the same time surveys were undertaken and 
forest maps prepared, as the work required them, by the local 
Forest officers in Bengal and other provinces. Data were also 
collected by the low1 staff in the& provinces for the framing 
of preliminary working plans, and valualion surveys were made 
for the same purpose." 

Much haa been said and metten of late years about the 
Special Survey and Working Plan Branch,* and no doubt 

Amonpt olhon, seo Report on tho Proaoedings of tho Foreat Conforrmce hold at 
Allahebad 16th to 10th Jnnuary 1874, pagm 106 to 107 ; md Mr. Amory's paper, Indian 
Forosier, Volume I, pages 366 to 393. 
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deservedly so, because in its present constitution i t  certainly is 
not what is wanted at this moment. 

As now constituted, the Special Branch does only survey 
work at  s high rate of expenditure, whereas the survey of a 
forest is only a preliminary step towards the framing of a 
working plan. But the latter is just what is wantad, and 
urgently so, for our Indian forests. If we were to wait until 
all our forests have been surveyed at  the present rate of speed 
of the Special Branch, and to work on in the dark in the mean- 
time, the probable result would be, that by that time no 
forests are left, for which working plans could be prepared. 
The survey of, and the preparation of maps for, our foresta is 
certainly the correct thing; but in most cwea the general 
Survey .Department haa done the work for us, at  any rate so 
far ss to give us skeleton maps, in which the Forest officer can 
fill in all details required in the first instance for a working 
plan in a comparatively short time and at  a very low rate of 
expenditure. Aftar all forests have thus been provided with 
preliminary working plans, it would be quite time enough to 
think of a more detailed survey. And even when that time 
has come, i t  will be a matter for discuseion, whether the forest 
surveys should be executed by a Special Branch of the Depart- 
ment, or whether they had not far better be done by the regular 
Survey Department. We are inclined to side with the latter view. 

From the above we conclude, that the creation of the Special 
Survey Branch in its present constitution was, to say the least 
of it, premature, and in the interest of the foreste we add, that 
the sooner it is broken up, or at  any rate its constitution altered, 
the better. The change, if made, should bo in this direction :- 
''All original surveys of natural forests (few cases exceptad) 
should be stopped, and instead skeleton maps prepared from 
existing surveys, and based on them preliminary working plane 
drawn up." This is precisely the system followed in Bengal, and 
with some modifications in a few other provinces. Besides, 
there is yet so much to be done in the way of demnrcatian and 
settling of forest rights that the Rs. 50,000, which the Special 
Survey Branch costs per annum, could be spent to far greater 
advantage on those branches of forest work. 
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II.- Unreserved forests. 

I t  has not been attempted to estimate the area of the nn- 
reserved or district forests, but it is very large in Burma, 
Assam, Bengal and Central Provinces, on the other hand very li- 
mited in the Punjab and parts of the Xorth-Western Provinces, 
and there are none at all in Oudh. 

The unreserved forests are ~ a r t l y  under the control of the 
Forest Depertmcnt, bnt in the generality of cams under that of 
the District officers. On the whole, i t  cannot be said that they 
receive a very careful treatment, as up to date their chief ob- 
ject has been considered to be the yield of revenue. I n  fact, in 
several provinces the department would work with a deficit, 
if it was not for the revenue derived from the unreserved for- 
ests. 

III.-- Ywld and financicrl results. 

I t  is very unfortunate that no data to show the yield of the 
forests are available, and this fact in itself shows how very far 
we are as yet removed from a systematic or reasonable mode of 
management. To go on spending Rs. 50;000 per annum on 
the mere mechanical survey of the Dehra Dhoon forests, and 
to work on in the dark the whole mass of foreeta, without the 
least idea, not only of what the forests can stand permanent- 
ly, but even how much is actually taken out of them, are facta 
which must convince any one, how just the remarks are, which 
we have made under the head of Forest Survey ; and we here- 
with appeal m o ~ t  earnestly to those at  the head of affairs to 
consider the matter most seriously. 

To ascertain what is taken out of the unreserved forests per 
annum is a very difficult taak, which will probably not be 
accomplished for some time to come, but we are entitled to de- 
mand that i t  should be ascertained and recorded year after year, 
what quantity of material, and of what quality, is removed 
from the reserved forests, which are destined to form the State 
Domains hereafter. 
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The following table containa a summary of the financial 
results of the year :- 
-- - -- 

These Egnres exhibit the following important facts :- 
1st.-That t3e revenue has nearly doubled during tho last 

tcn years. 
K 

Pxovrrcss. 

... 
E?Wa&Pmvincea 

h t b  ::: ... ... 
CentralProvincea ... 
Burma ... . 
MYSOIW ... ... 
Cmrg ... ... 
Berar ... ... 
Assam ... ... 
Ajmere ... 
Survey ~ran% ... 

Total ... 

Revenue. 

&. 
1.16.633 

16.2Q.4Q6 
7,32.640 
3,03.181 
6,138,367 

1 0 , 6 8 1  
4.sf.ntx1 
1,10,079 
9,83,266 

62,796 
608 ... 

63,63,467 

At pages 408 to 411 of Volume I of the Indian Forester i t  
has been shown, that the figures, as exhibited at present, are  
comparatively meaningless, beyond showing the actual receipts 
and expenditure, and we need not discuss them any further 
here. 

The inspector-~eneril's review concludes with a Financial 
Retrospect for the whole of India, from which we extract the 
followiug figures:- 
- - . - - -. - - 

Percentnge of 

with revenue. 

. 1864-65 ... 38,17,819 18,86,384 19,31,455 
1865-66 ... 39,18,113 22,32,720 16.85,693 
1866-67 ... 33,53,777 21.20.171 12,33,606 
1867-68 ... 37,79,342 23,40,733 14,38.609 38 

';='- 
---- 

Ra. 
86,488 

9,66,600 
6,97,162 
1,88.434 
9,83,668 
474.631 
z,ss,rras 

34,709 
86,040 
60,622 
24,340 
60,273 

SO,88,493 

1868-69 ... 
1869-70 ... 
1870-71 ... 
187 1-72 ... 
1872-73 ... 
1873-74 ... 

Burplu. 

RLl. 
31,145 

6.8'3.990 
1.36.378 
1,03,747 
2.84.811 
6,94,090 
2,80,827 

76,370 
1,77,616 

12,104 ... ... 
--------, 

%2,69,974 

46.36,769 
50,21,652 
61,67,799 
54.81.754 
63.36.766 
70,04,751 

Deflcit. 

RLl. ... ... 
... ... ... ... ... ... ... 

!&332 
60.279 

... 

27,21,514 
32,83,445 
39,74.097 
37,42.133 
41.72.111 
41,47,214 

Percentage of 

z z $ ~  
with rcvenue. 

Per cent 
27 
41 
18 
34 
60 
66 
SB 
68 
87 
19 ...... 

...... 
1La 

19,15,255 
17,38.!!07 
11,93,702 
17.39.621 
21,64655 
28,57,537 

41 
35 
23 
32 
3 1  
41 
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2nd.-That the expenditure has more than doubled. 
3rd.-That the surplus has not kept pace with the increase in 

the revenue, having fallen from 51 per cent. of the revenue 
in 1864-65, to 41 per cent. in 1873-74. I t  is difficult to say, 
whether the comparative deficiency of surplus is compensated 
for by a corresponding improvelnent in the productive power 
of our forests. 

Sw. 

IT is impossible, after reading this volume of Transactions, 
not to notice the great difference between Arboriculture and 
Forestry ; i t  is only too apparent in the headings of the differ- 
ent articles ; and after reading Dr. Balfour's address, we can- 
not help being struck with the pertinaciol~s way in which the 
advantages of Forest Education in Scotland for Indian Foreat 
officers are advocated by Scotch professors, Sootcb societies, and 
Scotch practical arboriculturista. Dr. Balfour's description of 
tlie course of education in a Forest School, " where draining, 
planting, thinning, pruning, felling, drying, and tramportation 
could be practised," shows sllffioiently well how narrow is 
the Scotah idea of the work really to be done in India, when 
suchimportant elttmenta as "natural reproduction" and " working 
plans," &c., are omitted from his curriculum. 

Dr. Balfour says :-I' I believe that the requisite instruction for 
candidates for the Forest Departmenta in India and our colonies 
could be acquired in this couutry, if Government took up tlie mat- 
ter and called in tlio aid of the Scottish Arboricultural Soaiety." 
We suppose that by this Dr. B:ilfour means that the examination 
for first appointinenta in the Indian Forest Department should be 
held after passing through a course of instruction in Edin- 
burgh; and we wmld point out that the effect of such a 
~ys tem would be that the Department would chiefly be recruit- 
ed with Scotoh practical forestars of a olass rather different to 
that of the students selectod under present arrangements. The 
question whether such a thing is desirable we cannot now dis- 
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cuss in such a short review, but we sincerely hope that Dr. 
Balfour's views will not be &ken up by Government. 

Numbere of subjects connected with Arboriculture are 
touched on in Dr. Balfour's addrese which gives some interesting 
details on the destruction of forests and the consequent necessity 
for the establishment of forest conservancy measures in Aus- 
tralia, New Zealand, the United States of America, and Japan. 
I t  notes also that more attention is being paid in England to the 
planting of trees in towns and cities ; and mentions that investi- 
gations made in London prove that a very small amount of 
eulphuroua and hydrochloric acid in the atmosphere-even so 
little as th part-injured the leaves of trees and caused 
them to fall off. The disease of the larch, the influence of the 
seabreeze in plantatioiis, dry rot and the means of preventing 
it, the preservation of timbor, the damage done to plantations 
by insects, are all remarked on and are recommended as subjects of 
investigation. 

The most interesting of the nine papere on different subjecta 
is that on " Arboriculture in Hampshire," though it is 
somewhat disappointing to find that the private woods in that 
county, as indeed is the case over the whole of the more or 
less wooded counties of Kent, Sussex (the Weald), Surrey, and 
Hampshire, are almost entirely grown to supply small industries 
in firewood and not timber. The writer says in his conluding 
remarks :-" The intelligent forester mill have gathered from the 
preceding remarks that the future prospects of the woods and 
plantations at  Hampshire are, on the whole, unsatisfactory, 
particularly in districts where underwood is in good demand at 
remunerative prices." I t  seems that there is a very large 
demand in Hampshire for small wood for such purposes as hop- 
poles, sheepbundles, brushes, rakes, and bobbins; and above 
all for firewood. The chief treea grown for these purposes are the 
alder, hazel, ash, and Spanish chestnut, all grown in coppice, 
with a rotation of nine to ten years. Larch is also much grown 
as a small tree to supply hoppoles ; and we agree perfectly with 
the author in his deprecation of the system of growing larch 
instsad of Scotch fir in barren w a s k  that i t  is proposed to 
reclaim. To recapitulate all the iuteresting points of Mr. 
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Peebles' paper vr.ould take too long, and we will merely notice 
that his chief objeot is to point out the mistake made in the sonth 
of England by private owners of forest in growing small coppice 
instead of high forest. To illustrate his statements he gives a table 
showing the comparative revenue to be derived from an acre of 
alder coppice, and larch plantation respectively, which we repro- 
duce. Mr. Peebles says this is baaed on actual profits after 
deducting cost of management. 

1 A. Alder Coppice. 1 1 A. Larch Plantation. 

At 11 genre. l a t  cutting 
,, 20 ,, 2nd ,, 
,, 29 ,, 3rd ,, 
1, 38 9s 4th 1, 

9, 47 ,, 6th ,, 
1, 66 ,, 6th 19 

9, 65 1, 7th 91 

Total 

... Nil. 
... $215 ... ,, 86 ... ,, 60 
... ,, 76 
..a ,, 85 ... ,,I70 - 

s420 

El8 

,, 23 
,, 23 
21 

, 20 
,, 18 
,, 17 - 
El40 

or three to one in faror of the larch. To us in India, these 

1st thinning 
2nd & 3rd ,, 
4th & 6th ,, 
6th & 7th ,, 
8th & 9th ,, 
10th ,, 
Final cutting 

returns certainly appear enormous, but of course we are bound 
to accept theifignres as they are expressly said to be " actuals." 
It is not stated in what particular years the thinnings take place, 
but assuming them to take place in the particular years placed 
opposite them in the table, and calculating the present value of 
tlie yield of each kind of forest a t  compound interest, we get the 
following data :- 

Alder Coppice. Larch Plantation, 
Present value at 3 per cent. 253 £95 

29 9, 9,  4 ,, 97 n 41 ,a 61 
9, a,  ,, 5 3, 9,  ,, 32 ,, 40 

a very different thing to the one to three obtained by simple 
addition of receipts by the author. 

Mr. Hutton's paper on planting sandliills gives some interest- 
ing details of this system of reclaiming sands which are liable 
to drift b j  using bent grass and broom, sowing the seeds of tho 
latter with brushwood, to prevent the sand being drifted away, 
and then planting Scotch fir, which seems to come up admirably 
with the shelter of the broom. 
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The paper on ''pruning in relation to the production of tim- 
ber" is an imaginary dialogue between a proprietor and his 
forester with the object of proving that fore shortening and 
not close-pruning should always be practised. With this 
we disagree ; and would point out that, in the chief example 
given (pnge 57) of the wonnds made by close pruning having 
bled severely, the operation had been made on March 13tl1, 
the very season when i t  should not havo been done. Had 
it been done in autumn, me suspect the forester of tlie dialogue 
would not have had his example. 

Paper VI. is on the best age for felling different timber 
trees so as to get the maximum amount of material consisteut 
with the best prices. As i t  may be interesting we give the 
ages at which he arrives for the most important trees :- 

The other kinds mentioned seem to be only grown for small 
wood industries, and consequently we have the age for felling 
Spanish Chestnut and Alder placed at 35, Birch and Ash a t  
30 only. 

Paper No. IX. compnres the system of sale of timber standing 
or in log with that of working it up on the spot by home 
agency and selling in scantlings adapted for the markets of 
the locality. This is a paper which mill be of interest to 
Indian foresters, as the subject is one which has been much 
discussed, and on the whole me are inclined to agree with Mr. 
McKenzie in his preference for working up liis own timber, 
and sending it to the most profitable market. This preference 
is not a matter of theory as he states tbat, on different occa- 
sions I have exposed standing timber for sale, and the price 
offered mas so very lorn, according to nly estimate, that I was 
induced to buy machinery and manufacture the mood, when 
I realized profits of from 18 to 110 per cent. over the vdue of 
the highest. offer." 

... ... ... Onk ... 100 years. Larch 65 yeere. ... Beech ... 70 ... Scotch Elm 80 ,, ... English ,, 100 ,, ... ., Maple ... 120 

... Scotch fir ... 60 ,, ... Spruce ... 60 ,, ... Silver fir ... 75 ,, 



From Mr. McKenzie's account sleepers seem to be the most 
profitable description of worked-up timber, and the chief mar- 
kets to be Sunderland and Hartlepool. 

I n  the paper on the failure of the Larch in Scotland, it seems 
conclusivcly proved that the diseases have chiefly sprung from 
the injudicious selection of planting sites. 

I n  conclusion, we will merely refer to paper VIII. " on the age 

of trees," as it is a subject of the greatest interest and import- 
ance. Here in India it is very difficult to ascertain the age 
of many of our trees, for example, " Sal," but it mould be 
absurd on that account to give up endeavouring to get some 
data to go upon in the preparation of our working plans. Most 
of the hill trees of India have annual lagers which are easy to 
count, and it is not difficult to make out tllose of many of the 
plains treee such as Teak, Toon, or Sissu. I f  every officer, who 
hns charge of felling works, or who has many chances of in- 
specting newly felled trees, mould make notes and measurements 
of the annual rings, noting detaila of aspect, soil, and style of 
growth ; anti publish them, we might soon havo a mass of most 
valuable data for our workiug plans. This is already done to 
some extent in most provinces. We may here extract a note 
on the method followed by DeCandolle :-" Whenever I meet 
with a clean cut of an old tree," says the professor, "which 
is sufficiently sound to enable me to discover its layers, I 
place a slip of paper on the branch from the centre to the 
circumference; ou it I mark with a pencil or pen the junction 
of each zone, noting the side of the pitb, of the bark, the 
name of the tree, its native country, and the particular observ- 
ations which it has suggested. The collection of tliese slips, 
not unlike those in the shops of tailors, gives me au exact 
appreciation of the growth of trees, and the means of comparing 

' them. I am in the practice of marking in a more striking manner 
the lines which indicate the tens of years, and also of measuring 
tlie width from tenth to tenth. My measure being taken 
from the centre to the circumference, gives me tlie radius." 

J. S. G. 



gcmrks on tle Bebiclo of ar. 3mcrg's $$otcs on $orcstrg 
(@or. I., #age 397.) 

In  the above, Muhatiz-i-jawl (whatever that may mean) 
says :-"We suspect Mr. Amery judges of the growth of self- 
so\vn seedlinp from his experience of nursery plants, or per- 
haps he has in view the fabulous growth of the Casuarina 
equisetifolia reported from the Madras Presidency, which how- 
ever is still an exotic." Why fabulous and why an exotic? 
The rapid growth of the tree is a matter of every day obser- 
vation, especially about the town of Madras and no more ad- 
mits of d ~ b t  than the existence of Fort St. George itself. 
I n  Southern India Casuarina is the forester's great stand-by, 
whenever a fast growing hard timber is wanted and a loose 
soil with a little moisture exists to grow i t  on. This leads to 
the consideration of the second assertion which can only be 
propped np by a maintenance of the most extreme views with 
regard to acclimatization, or to speak more correctly, lasting 
introduction, namely, that a permanently introduced species 
must at once take a prominent and independent position in the 
new county's flora, like the American Water-weed in English 
cnnals or the Anstralian Wattle on the Neilgherries. Accepting 
any definition sliol-t of this, C. equisetifolia is not an exotic. 
Though we cannot positively assert that natural reproduction 
may be reckoned on in a Canuarina plantation we have good 
grounds for believing it, at least in the ordinary climate of the 
Mysore plateau beyond which our observations have not ex- 
teuded. I n  the Bangalore plantations i t  has been planted pure, 
which will test the poiut crucially, the more so as the rainfall 
seems to be very irregular iu most of them. I t  is certain that 
in Mysore generally the tree weds plentifully and produces a 
crop of seedlings wherever the ground is in n fit state to raise 
them. Hardihood is a test of successful introduction, and here 
no arborial species can surpass it over so large an area. Grow- 
ing magnificently along the sandy shore of the Madras coast, 
i t  is quite nt home and makes excellent growth on the ,hard 
loams and iuland climate of Eastam Mysore, whence it extends 
West, with its graceful pine-like folinge, in A country whoro no 
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Conifers are, iJo a damp climate, where few of its late com- 
panion species can follow i t  At Ootacamnnd, with a mean 
yearly temperature a few degrees above that of London, the 
same wonderful tree turns up again. I s  it then "still an 
esotic: 1" 

DEAR SIR,-I have long been expecting a thunderbolt like 
Muhafiz-i-jnngynl's review of Mr. Amery's book, and I hear- 
tily agree with Muhafiz, that i t  was a thousand pities it was 
published in its crude state. I n  the note on the review, how- 
ever, you say '"0 must not waste our time in attempting to 
write general hand-books on Forestry." I s  i t  a waste of time? 
As Mr. Amcry very truly says (at page 7 of his book,) i t  is noB 
every one, even if he were a master of French or German, 
who would care to made through all the details which refer 
exclusively to Europe, in order to arrive at the broad princi- 
ples of forestry which apply to the whole world. The value 
of a knowledge of this general scheme of forestry, to our un- 
trained foresters, has been recognised (for Government are will- 
ing to pay the expenses of any untraiued forester who will 
devote his leisure during furlough to studying on the Conti- 
nent,) and therefore needs no further remark. But I believe 
to Revenue and other officers also this knowledge, if procurable, 
would be of great value. I have heard Forest officers complain 
of thc luliemarmness, and even opposition of Revenue officers 
in forest matters. Be this as i t  n ~ a y  elsewhere, the ryotwnri 
system of this side of India has this great advantage, that it 
b r i n p  home to Revenue officers (in their tounr from village 
to village) the absolute necessity of some system of forest con- 
servation, especially when their attention is in any way call- 
ed to it. My experience is that they are, aa a rule, mosb 
eager for some thing that shall check the rapidly growing 
scarcity of timber. But what is this somethiug ? Over and 
oyer again officers have askcd me what are the broad princi- 
ples of forestry ? The theory which is to solve the problem " eat 



your cake and hare it". A book that would answer these ques- 
tions which would set forth clearly and con'cisely the theory 
of forestry, in my opinion, so far from being a wnste of time, 
would be a great Ipon. Mr. Ribbentrop's book is avowedly 
local and, moreover, Muhafiz, like myself, feels that the parb 
which are general are exactly those which are slurred over. 
I f  I am not mistaken, Muhafiz is himself, notwithstanding 
his disclaimer, quite qualified to compile such a treatise of the 
theory of Forestry and, if necessary, other trained forest offi- 
cers would be very happy, I am sure, to lend him any notes 
they may have. 

Muhafiz speaks slightingly of the picture on Mr. Amery's 
book-cover and calls it " extraordinary," but I think he has not 
realized its deep meaning. I n  order that a representation of 
an Indian scene shall be received as such in England one of 
three things must be portrayed in it, viz :-an elephant, a tiger, 
or a palm tree. Mr. Amery, by a masterpiece of ingenuity, has 
united all three in a space two inches by four. 

YOUIX faithfully, 

GHATI. 

I n  spite of what our friend " Ghati" has said above, we must 
still adhere to what he objects to. I t  is of course out of the 
question that Mr. Amery intended to teacll European foresters, 
what to do and how to do it, and i t  is eqlially clear that he 
referred to those interested in Indian forest management; 
hence we must repeat that i t  is waste of time attempting to 
lay down the general principles of forestry as they hold good 
in India. Forestry is an eminently empirical science, conse- 
quently its general principles must be derived from actual expe- 
rience, and until we have a sufficient store of experience, it 
is of no use to attempt publishing a general hand-book on 
forestry as applicable to India. I f  the object is, on the other 
hand, to give the general ~rinciples of forestry as applied, say 
to Germany or France, it would be much better to translate 
one of the leading hand-books of those countries on the subject, 
or, if necessary, to trauslate extracts, rather than attempting a 

L 



book, which gives itself the appearance of being based on 
Indian experience, whereas in reality all the difficult points, 
on which Indian experience is wanting or was not at the 
disposal of Mr. Arqery, Ln.~e been moat carefully passed 
oyeF iq silence, 

THE EDITOR. 



. . 
J J J  ~ O T E S  AND B U E F ~ E $ .  

8 h g m t  fron a @em$it hith on tae rcarons hobg fbt 
stat$ saoalb manage forcsis.* 

(Interspersed with some notes.) 

" TEE principles on +hi& forest science depends have been, 
\ even up to recent times, a standing difficulty with economistq. 

Sylviculture and agricultal'e, which in some respects are closely 
connected, are governed by economic laws essentially different : 
principles haqing a firmly established application to the one, are 
only exceptionally applicabld to the other. Those who urge that 
all agricultural lands aliould be in the hands of private indivi~ 
duals, are at the same time obliged tq invoke the intervention of 
thestatein thecaseof foreste; and ackno~ledge the State's right of 
tutelage as superior even to the right of the proprietor. While 
they urge on the one hand th& the State ahould dispose of all ita 
culturable lands, they maintain on the other,that the public forests 
should always remain in ita hands. And lastly, if it is desirable 
to see agricultnral eatate8 sub-divided up to a certain limit, it is 
preferable on the contrary to keep the forest estates as conscr 
lidated in extent as possible. I think that these exceptions are 
easily accounted for, and that they rest on a simple and general 
proposition of political economy ; i t  is because other conditions 
being equal, forests represent a system of cultivation less in- 
tensive than that of other properties." 

GDegree of intensity of cultivation is the amount of labor 
and money expended in a longer or shorter time, in proportion 
to the area I n  agriculture inteneiue cultivation is the opposite of 
extensive. Garden cultivation is more intense than agricultural in 
most cases, and agricultural cultivation is more intense than forest 
cultivation. The more intense tlie cultivation the less is i t  suited 
to be conducted by the State. Private individuals can originate 
and carry out schemes at once, RS the demand arises ; they can 
quickly alter their plan of operations, transport a t  once their 

Communicated. The note con- one or two emwrtionr, of which we do not 
quite approve.-Lmi Eurzon. 
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products to the places where they are in demaud for the moment 
with no hindrance or check. Government operations must 
proceed with a certain slowness and obedience to rules.* 

It follows that while private individuals best occupy those 
spheres of production which demand rapid and unchecked 
action, the State best occupies those which demand the slow 
action of time, and which dtpend not on the momentary con- 
siderations of the immediate demand, but on s combination of 
cousiderations d i c h  often reach into the distant future, or ex- 
tend to the indirect results of present action.] 
'' Forests, quite unlike agricultural property, are much better 

preserved by the State than by private ownera. They demand 
comparatively a small amount of labor, and the operations ne- 
ceseary are uniform in character, so that the management 
of the State is not unsuited to their wants. 

" The instructions which the Forest administration issne c6n 
only impart an apparent activity to the work, for it is impos- 
sible even for an intelligent forest.& to do much to hasten the 
growth of trees. I t  is only the lapse of'time that can build 
up the forest capitol; and i t  is because of this necessarily 
slow progress that the State ie best fitted to mnnngo 
forest estates. The treatment ot foresta for the production of 
high-timber is impocsible to any one except the State ; and con- 
sequently those forests are managed in the interests of society in 
general (i.e., present and future), and not in the interest of im- 
mediate fiuancial returns. Thus, for example, when the State 
forests are few in number, it becomes necessary that the sur- 
veillance over private forests, by reason of their climatic in- 
fluence, should be m$re severe than when the State has a suffi- 
cient area of its own. Tire Government has the necessary right 

. (by means of the principle of expropriation on payment of 
indemnity) of possessing itself of all forest lands, the preserva- 
tion of which the interests of the public at large demand. 

" The system of tenant-farming is never applicable to forests. 

Ce qui dans toutes Ies industries donne B I'action individuelle une grande superior- 
it6 surl'action ~ourernrnentalo, c'eat 1'0 sprit de l'initiative qui la arractCriaent. 

" La mobilitB dea 0 trations, In multiplicit6 des tran~ctions. la transformation dm ro- 
duits la rapidite de yeur Lmsport sur ler pointa ou ils sout demand6s, ne s9accornok)enL 
p de la r6gularitd et do la lentpur rdcul& dm dmin&ratio~ publiquea-J. 
Clavi, Etudw. mr L'ceonomic Forutilrs, p. 38. 



[When a farmer makes over his land to a tenant to cultivate, 
lie delivers nothing into his hand but the land, ~vl~ich tlre tenant 
cannot iniure beyond a certain point; the tenant provides his 
own capitnl, which is to produce the fruits ml~icli lie is to reap.] 
" I f  a forest were to be so given over, tlre proprietor woold 
l~irnself furnisli the whole of the capital which is to yield the 
profit, vk., he gires up into the hands of the tenant the stand- 
ing trees. The tenlptation to the tenant to trench on the 
capital itself (which he has not had to furnisli as in the other 
case,) and overcut the forest, is great, and it would be difficult 
to check him. He mould be given a surveillance so severe, as to  
be tantamount to a direct management by the proprietor him- 
self. Moreover, for forests, farming out to a tenant fins not 
the same advantage as in the case of arable lands, because, 
without any intervention of the tenant, the forest furnishes 
inevitably its quantum of available produce, which is im- 
mediately realizable. 

"Accordingly as forests offer an exception to the general 
characteristics of productire estates, so they offer an exception 
in their management, the State retaining it in preference to pri- . 

vate individuals." 
(From W. Roscher, Ein National nnd Oekonomisches Haupt- 

princip der Forstmisseuschnft. Leipzig, 1854.) 

" WHEN Napoleon was taken to St. Helena, says M. Blanqni, 
the English ~erceived it necessary to take possession of the Isle 
of Ascension which was nothing but an arid rock, with a scanty 
covering of a few cryptogamous plants. A company of 100 
men was establislred here. I n  ten years tl~is little garrison 
perseveringly formed plantations, and succeeded in cratting a 

productive soil in the island, and caused a spring of water to 
tm formed. The island was also aLundniltly supplied with vege- 
tables. This is what plantition did on a bare rock in the mid- 
dle of the ocean." 

M. Jules C l a d  mks (on this story being told), why go so 



far for the proof of a phen9menon mliich is renewed daily under 
our eyes, and which every inhahitant of Paris can conviucd 
himself of without going beyond the Bois de Boulogne or tho 
forest of Meudon ? Let him take a walk after some days' raiu, 
on the road to Chevreuse, bordered on the right hand by the 
forest of Meudon, on the left by c~iltivated lands. The quan- 
tity of water which has fallen, and the dnration of the rainfall, 
are obviously the same on both sides of the road : nevertheless 
ths ditch on the side of the road adjoining the forest will be 
still full of mater coming from the infiltration through the foresb 
soil ; the ditch on the left contig~lons to tlle naked culturable 
lands mill be dry, the water having at once rnn off. The ditch 
on the left will, in fact, haye in  a few hours all the water, wliich 
i t  takes the ditch on the right several days to conduct to the 
valley below. (Etudes, p. 54.) 

HERE is a graphic but very true picture of wbat goata do 

in a forest : what a perfect description of our Punjitb Salt Range, 
nud I hare no doubt of otlier places in India I 

The description is of forest of Savoy ou the upper mountain 
ranges. 

" Yon can see here and there a few bushes, tlie remains of 
forest that once flourished, but they are now browsed down by 
cattle, or cut by the villagers as fast q they send f o ~ t h  fresh 
shoots, until esl~austed nature refuses to continue any longer 
her labor of vegetation ; then the bushes disappear altogether, 
being but a greyish stain on the denuded slope. 

"Under such conditions it is not surprising that cattle- 
feeding should have become, in most place% the chief standby 
ofrural economy. Unfortunately, it is not the herds of white and 
dun cows that one sees on the aides of the hitls of the Jura 
or Switzerland, whose silver-sounding bells remund far down 
the valleys ; i t  is alwrst exclusively sheep and gonts that cover 
the rock, and i t  is their plaintive bleating that alone breaks 
the silence of these solitary wastes. The sheep and the goa-i 
tear up the herbage instead of biting it clean off. T h y  b o w  
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themselves greedily on all kinds of plants.* They devastate 
the forest, ruin pasture lands, and cause damaze greater and 
more irremediable than all other cattle put together. 

When they are very numerous, they ravage the country 
jnst as a flight .of locusts would. They cleave the soil with their 
narrow poik.ed hoofs, render it thus more easily furrowed by 
the next rainfall, and thus promote the formation of ravines. 

I n  the fonr departments of Var, L'Isere, the Hautes and Basses 
Alpes, these goats are estinrated a t  1,500,000 in number : but 
all do not belopg actually to the inhabitante of the departr 
ments. Some really come from Piedmont pnd Provepw. 
A b r  having passed the winter OP tbe plains, during snmmer 
they are taken to the mountains, where for a eonsideration of 
50 centimea per head, thy acquire the right of not leaving in t h e i ~  
track any trace of vegetulwn. 

Within proper limits grazing is a precious resource to the 
plountains ; carried to excess, it become8 a writable ~courge," 

Qe #Jce from the "~oon" ffobcr. 
A good yellow dye said to be used for silk dying and to be 

permanent, is obtained from the flo\ver of the " toon" (Cedrela 
toona.) 

The panicles of whitish flowers are in blossom in April and . 
eprly May. 

The dye stuf is produced by certnis small glaad~llar Lypogy- 
nons discs at the bass of the stamens. I t  will be observed that 
some of the flowers are prostemouous, i .  e., develop the stamens 
first, aod others are poststoqonoqs, i. e., develope the pistil 
first : indeed, ou examining a small cluster of " toon" flowers 
one sees a number of flowers with a developed pistil and ovary, 
in which the shwens are withered qnd abortive and derelope no 
colored dhcs; the neigbbouring flower has stamens and discs and 
an abortive pistil. The fjowep are honey-scented, but it is 
said insects are not attracted by scent but by color. Cnn these 

* When they do not eat them, they neoerthelcss bite or rather wrench them off. Any 
Rne who haa wen 9 goat iq a Deodar or pinc forest will ~ P V C  nut~cod thih 
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digx be intended to attract insects which shake the stamens 
and thus disperse (or themselves carry away and deposit) 
the pollen which thus reaches the neigl~boaring developed pi~t i l  ? 
I f  so, why are the discs at the bottom of the flower, and not 
conspicuous ? 

6thn '@ukboob, 
SIR,-In your number for October 1875, Mr. Robertson, 

BOM.C.S., kindly offered to send me seeds of China Bluclrwood, if 
he knew my address. Will he kindly send some, 20 seers, if 
he can spare so much, to address as below. 

Yours obediently, 
B. H. BADRN-POWELL, 

Conservator of Ebrests, Lalwre. 

I aobemcnts of Bina geabes. 
SIR,-I beg to forward an extract from " The Garden" of 

February 5th, 1876, regarding an observed curious movement 
of the leaves of dbies Nordmanniana. I t  mould be interest- 
ing to know if any of your correspondents have observed any 
similar movements in our Indian conifers ? 

I am, Sir, 
Yours 

C. F. ELLIOTT. - 
" M. Chatin llas lately called attention in the French Academy 

to some clirious periodic movement in the leaves of Abies 
iVot.dmanniana, wllich are wliitiah on the lower, and dark 
green on the upper, surface. I f  the tree be observed early in 
the morning, or about sunset, the ae~~sembleJ' of the foliage 
seems iiuiforlnly wl~itisli : wheraw, in the course of the day, 
the green tint seems very general. This is found to result 
from an alteration in the positiou of the leaves, so that they 
present, now their upper, bow their under-surface to the ob- 
server, and a diurnal position can thus be distinguished from a 
nocturnal one. 

M. Chatin has been studying these movements, and pro- 
mises solne further dctails regarding them shortly." 



REPRODUCTION OF BAMBOOS BY SEED. 59 

(No. III., page 315.) 

As M. H. F. has not thought it worth while to answer tho 
pointless remarks made by F. B. with his talk about lecture 
rooms and treatises on botany, perhaps an on-looker might do 
80. 

M. H. F. gives a lucid explanation on the point asked, and 
though his statement with regard to scalariform tissue may 
want breadth, it mnst be remembered that the whole subject 
is by no means as clear as the dogmatic assertions of old writere 
make it out. We should strongly advise both F. B. and his 
botanical friend to look for light elsewhere, than in the author- 
ities they quote so wrongl~eadedl~, though even these respect- 
able authors mnst feel uncomfortable in the mouth of a man 
who talks about '' hyrocarbons" sic. Why not hieroglyphics ? 
I t  reminds one of the story of the S. C. Police Officer who 
reported that the "renumeration" of certain members of his 
force was insufficient. 

KAD-WDI. 

'&gwobudioa of b&mboos bg sseeb. 
IN 1872 I reported the supply of bamboos in my charge 

to be inexhaustible (by fair cutting, bkn entepldu), and such 
waa my firm opinion. We are now only at  1876, and the 
supply is apparently exhausted. I n  1872, what the natives 
call the " Illda," i.e., the general seeding occurred. I was pre- 
pared, by general report, to see the crop on foot die away, and 
accordingly attempted, with some success, to get rid of it, in 
exchange for rupees. During the present hot weather, during 
a lengthened tour through these jungles, I have been horrified 
to find that, what remained uncut of the old stock was dead 
on foot, but that any new crop was quite the exception. The 
natives affirm, that it takes ten years for the eeed to give a 
full-sized bamboo, i.e., that in the natural course of events, if 
the seed fell in 1872, it would be next to impossible to find 
the young bamboos in jungle in 1876. To me this is a serious 

M 
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anxiety, for not only do some 10,000 aquare miles of country 
depend on this supply, but it represents an item of five figures in 
the receipta of a district, whose total forest revenue never rises 
above five fignree. I trnet any of your readers, who have had 
experience on this subject, will give me the benefit of it. 

R. C. w. 

THE nett revenue of the Bombay Presidenoy has been eteadily 
decreasing sinoe 1873-74, the difference between the actual stir- 
plus of that year, and the estimate for 1876-77 being in round 
number Re. 1,80,000. The estimated surplus for the year 1876-77 
is Rs. 8,79,317, of which Rs. 81,643 are contributed by the 
Northern Division, Re. 2,27,093 by the Southern Division, and 
Rs. 70,581 by Sindh. This f a l l i n g 4  in receipts appears to be 
chiefly owing to a fall of prices. 

The Conservator of the Northern Division thinka that the 
gross receipta of his charge, which are estimated at  Rs. 4,39,678 
for 1876-77, "ehonld work up to Rs. 5,00,00," but that " as 
long aa the present system exists of permitting extensive private 
rights and privil~ges, of allowing Bheels to fell and remove tim- 
ber at  nominal rates for sale in market towns, to fell and remove 
for sale head-loads of wood free of charge, it is oppoeed to the 
dictates of oommon s e w  to expect an efficient protection of the 
forests, or a ptoper malieation of revenue." In  reply, Govern- 
ment say that " Mr. Shuttleworth ought to know that the foreeta 
exist for other purposes than to enable hie department to ehow a 
surplus, and that i t  is of much greater importance to keep the 
Bheels quiet, to allow them an honest mode of livelihood suit- 
able to their wild habits, than fo take away their means of s u p  
port and render them outlaws on society." Very well, queetions 
of policy must come first, but then these dreadful Bheels are 
not the only sinners, and Government should not under-estimate 
the loss to the forests by an act of philanthropy, nor be anrpris- 
ed if the revenue doee not come up to their expectations. Bfr. 
Shuttleworth aho pointr out that tons of firewood, taken osten- 
sibly for private oonsumption, are shipped to Bombay, and that 
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the Forest Department, which cannot bring wood to dep6t 
as cheaply as private individuals, is consequently undersold. 
Government infer from this that the Conservator would like to 
bave a monopoly of the market and point out that such a state 
of affairs is not at all desirable. But this is certainly not what 
Wr. Shuttleworth meant. 'what he evidently wishes to do is, 
not to stop fair conlpetition, but to check ss much as possible 
the competition with wood, which has been stolen from, and 
therefore belongs to, the Forest Department. Further on, we 
find i t  stated that one of the objects of the Department should be 
" to guard and preserve from wasteful destruction the timber 
growing on defined tracts of land," but it is obvioudy impossible 
to prevent waste as long as men are allowed to hack about the 
forests at pleasure, and then dispose of the wood free of charge. 
If, indeed, the state of things is as bad as the Conservator thinkg 
it may well bedoubted, whether there is any good in keeping up 
expensive protective establishments. 
Rs. 27,005 is the estimate under A. 111-3, Survqs. The 

selection of foresta is now progressing rapidly, and Government 
expect the demarcation of the foresta of the Northern Division to 
be finished within three years. One drawback to pushing on 
the work so quickly is that i t  cannot be all done by professional 
foresters, but has to be carried out by Civilians, who know no- 
thing about the work at starting, and who are seldom available 
for more than one season, so that the experience they gain dur- 
ing that period is lost to the Department. 
Rs. 500 in the Jouthern Division, and Rs. 900 in the North- 

ern Division are entered under IV-la., Protectimrfromjire, in- 
cluding Rs. 500 for clearing 100 miles of firepath, but Govern- 
ment " much doubt the utility of this, and i t  should be struck 
out." Comment is unnecessary, but we would invite those, who 
maintain the utter uselessness of a professional adviser to Gov- 
ernment, to note this remarkable statement. 

Communicated by (' A Forest Ojkr." 



dig $owfrrt 3cBool nf greirrrrigckew in 1816. 
IN hi8 farewell address to the students at  the Academy of 

Tharandt, in 1866, Baron v. Berg gives an account of the sub- 
jects studied when he was at the forest school of Dreissigacker. 
The students must certainly have enjoyed themselves thoroughly 
during a three years' residence at the school, and assuredly, in 
those days, none, when leaving the convivial board in the small 
hours of the morning, could excuse themselves on the plea that 
they had "to read political economy before going to bed." 

According to v. Berg, lectures were held on political eco- 
nomy, but how? Forstrath Cramer was the lecturer, a man 
certainly well-known as the author of several amusing novels, 
but who had no more idea of the subject on which he had to 
lecture, than the man in the moon. 

For those who were fond of sport, the time must have 
passed very pleasantly, indeed, as is apparent from the following 
account of part of the course of training at Dreissigacker in 
1815 :- 

1st year. 

1.-Instruction and practice in breaking in pointers and 
setters. 

2.-Netting and snaring. 
3.-Gun and rifle-shooting (in summer, target-shooting twice 

a week), including practice in the field in shooting small game, 
snaring, and battne-shooting. 

4.-Instruction in sporting terms. 

2nd year. 

1.-Following up wounded game with the deer-hound. 
2.-Laying out and management of game-preserves. 
3.-Same as number S in first year. 

3rd year. 

1.-Same as number 2 in second year. 
2.-Practical instruction in sport. 
3.-Same as number 3 in first year. 

JANQALI BULBUL. 
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YOUR contributor W. R. F., remarking on the excellent 
growth of sQ1 in blocks in the neighbourhood of, or surrounded 
by, cultivation, attributes it to the absenm of injury from 
fire, and then proceeds to stste that this exemption from fire 
is due to grazing. 

This is surely coming too hastily to a conclusion; for if 
the question be more closely considered, not only are other 
reasons apparent both for the comparative immunity from 
fire which these blocks enjoy, and for the superior timber for 
which they are remarkable, but i t  becomes more than 
doubtful whether the good done by cattle is not counterbal- 
anced by the damage they cause. 

On land actually under cultivation there is naturally no 
growth of grass, and on deserted cultivation and dry forest 
phantas, the grass is generally short and thin; two very 
important conditions when we calculate the inj~lry likely to 
ensue when such grass land is burnt over. The flame would 
not be high enough to scorch or burn the foliage, nor 
lasting enough to injure materially the trunks of such trees 
as might be exposed to it. Again, these blocks of sfll being 
near cultivation, are naturally resorted to by tlie neighbouring 
villagers when wood for domestic purposes is required. The 
effect of cutting out unreserved moods would be to give more 
stand-room to the reserved trees, and to benefit the seedlings 
by allowing more light to penetrate. Giveu large herds of 
cattle in the neighbourhood of these blocks, the only good 
they confer is to graze and trample down the already com- 
paratively llarmless grass, whilst they do immense damage 
by repairing to the shade during the heat of the day when 
large numbers of seedlings and even saplings are destroyed. 

Proceeding to W. R. F.'s suggestion of the presence of cattle 
along the edge of the fbrest as an efficient protection against 
fire, it is to be remarked that it is in direct opposition to the 
experience of the Indian forester hitherto. This experience 
teaches ue that the first step in fire conservancy is to remove all 
grazing, as far as possible, from the forest to be preserved. 



Cattle, i t  is statad, have not in any wise injured the seed- 
lings. 

Relying on this statement, we have then only to allow free 
grazing, superabundant grass will disappear, and jungle fires 
will rapidly become things of the past. 

What a future both for Forest officer0 and owners of cattle I 
The latter will not only be provided with free subsistence for 
their herds, but will confer a favor by taking it ; whilst the 
former, relieved from the arduous dntiee of fire conservancy, 
in which their effects have hithdrto been so unsuccessful, mill 
be able to turn their attention from the defence to the im- 
provement of forests. 

Unfortunately, however, cattle are not everywhere so 
accommodating as in the Eastern Dooars, and till that happy 
time arrives, when the ordinary cow and buffalo cease to 
do damage to young growth, and herdsmen are disinterested 
enough to aid in fire conservancy, it is to be feared that 
W. R. F.'s efficient protection will not come into general use, 
and Forest officers will be obliged to continue the adoption 
of preventive merisuree dictated both by experience and com- 
mon sense. 

W. 

WTH reference to Editor's foot-note, page 403, April num- 
ber, Indian Forester, I should feel very much obliged, if he 
would develop for the benefit of enqnirera his views on the 
subject. 

We in the Punjab have been accustomed to consider in the 
large plantations under us that Coppice with Standards is ad- 
vantageous. 

G. G. M. 

If time permits, we shall try and comply in the October 
number of the Indian Forester witb G. G. M.'e request- 
TEE EDITOB. 



RATS IN NURSERIES. 

Bats iit ~ l~rser i c s .  
TO THE EDITOR, r6 INDIAN FOBEBTEB." 

DEAR SIR,-I am very much troubled with rate in the 
nurseries, I hare made in Changla gulli and Knja gnlli ; they 
are somethiug of the mole kiud, burrowing along juet under 
the surface of the soil; they vigoronely attack the roots of 
young Pinus excelsa Can you or any of your correspondente 
inform me, how I may rid myself of these obnoxious little 
animals, which cause so much destruction in a nursery, and 
oblige 

Yonre sincerely, 
E. SPABLISQ. 
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Classified List of Officers 
-- 

N m n r  

INSPECTOR-GENERAL OF 
POREST8. 

... Mr. D. Bradis, PE D. 

CONSERVATORS-('I). 
let Glum-Pay &, 1,800 

Lieut.-Co2.Q.F. Pearron, xr?c. 

%d Claw-Pay Ilr. 1,400. 
Mr. B.  H .  Bad-Pwsll, B . c ~ .  

3rd Ckz-Pay &. 1,800. 
... Mqjor W. J. Beator, Y. r c. 

Mr. W. Sch l ioh ,~~ .  D. ... 
4th Clam-Pay I&. 1,000. 

Captain J. C. Doveton, Y. a a. ,, E. 8. Wood ... 
Q. J. Van Someren, 

s t h  M. N. L 

L i e u t - h L . E I o u l f l ,  l.te 
88nd M. N.  I. 

Mr. 0. Qreig ... 
... ,, B. Bibbentrop 

DEPUTY CONSERVA- 
T0R.s-(10). 

lrt *Pay I&. 800. 
Atr.X P. ahin ... 
Capt.iaB.Bdey,p.m. ... 

Atr.H.Lmb ... 
Lieut-CoL , C. Batchelor, 8. 
s. L a. 

F v .  ... 
Mr. L E. C w h u r  

2nd &OdbPaj  ILI. 700. 
Liout-Col. W. P.Btanhom~e, lab 
8&cd At. Z.. I. 
Mr. W. Jacob ... 
, I. E. O ' C a ! l o g ~  ... 

a p v  to us that the original 
edihn-Trra Bxmn 

in the 

Qdiliutionr 
in 

sumeying 
the 

Venracularr 

...... 

P. H. 

P. 8. 

P. H. 

Sidi(wUoqui.l) 

H. S. 
H . 8 . & S v .  

P. H. 

P. H. 

L S . & S v .  

L. 8. & Sv. 

L. S. 

L 8 . & 8 v .  

...... 
P. H. 

L S. 

P. H. 

...... 
L. 8. 

lista contain 

Forest Department 

TOTAL. 

Ib. 

1,860 

1,600 

1,400 

l ,m~  
1,800 

1,000 
1,000 
1,000 

1,ooo 

1,000 

1,000 

900 

Boo 

800 

800 

800 

700 

700 

700 
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&I 
of 6 3 -  
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ment. 

Bd. 

1,860 

1,600 

1,430 

1,200 

1$00 

1,000 
1,000 
1,000 

700 

700 

700 

900 

800 

800 

900 

700 

700 

700 

700 

s e p d  miataka 
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800 
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800 
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under the Government of India, on the 1st April 1876. 

Period of Beroioe counting for Pension," which, we trust, will be corrected in the 

N 

%x~sncl. 

Rising by annual increments 
of h. 60 &om Ba 1,700 to 
~a 8,000. 

On firlough to Europe for 
Ymr81 c 30th December 
1872. tsMion on duty for 
8 months gmntsd by Bacre- 
t a ~  o j 8 t a b .  

*&clun'oe of MiZita y Baaice. 
Om furlough to Europe for S 

yearr, from let Hay 1874. 
Xrclun'w of 6mnica in other 
Departmat& 

On firlough or 18 wwutl  
fin 16th d m h  1874. 

*Exclwiye of Xditary Service. 

*Exclusive of Military Service. 

Officiatini for ,Mr. Powell. 
Ioelu en Mhtary Service. 

O5ciating for Lieut.-Colonel 
Peamn. 

OliiciAting for Major fiaton. 

Om furloc;g h for 16 dl 
from 1% dwgut 1874. 

Superintendent, Forest 8ur- 
veys. 

*Exclusive of Xilitary Service 
On a e k  leaus fw 15 month, 

*$om aj th  Y n r c h  1876. 
xclus~ve of Mhtary Bernice. 

OUieiating for Mr. Colvin. 

Bee abow. 

Inrlnaive of service in other 
1)rpa:rtrnenta. 

86s abood. 

A .  

Yeua. 

64 

40 

84 

89 

86 

87 
40 
88 

86 

87 

88 

41 

86 

YP 

46 

68 

86 

48 

68 

Province to which 
at presont at- 

hched. 

Read-Qm. of tho 
Oovt. of India. 

N. W. Pmaincsr.. 

P q ' a b  ... 

B u m  ... 
Bengd ... 

Central Provincm. 
Oudh . . . 
Mymw & Coorg ... 

Punjab ... 
N. W. Provinces ... 
B- ... 

N. W. Pmi rers... 

Survey Branah .. 

Central Pweiacsr 

Punjab . . . 

N. W. Provinc en... 

Punjab ... 
Central Provinces. 

N. r. l'rooincw ... 

Data of Brat 
Appointment 

to the 
Forest De- 
prtment. 

Jan. 16th 1660 

#opt 9lrt 1660 

April l r t  l8f-39 

Dm. 7th 1860 

Dao. 211t 1866 

April 8th 1864 
Feb. 1st 1804 
May 0th 1864 

Deo. 6th 1888 

Dec. 14th 1868 

h. 2 h t  1806 

May l e t  1604 

Aug. 24th lE71 

Jam 17th 1868 

A p d  1st 1886 

May 8th 1864 

Doc. 6th 1882 

May 84th 1804 

x a y  8th 1804 

t 
Period of 
Ber~ioe 

oounting 
for 

Penaion. 

Y. M. D. 

17 1 2 

18 6 10. 

7 0 Om 

18 10 3 

0 8 10 

11 11 $3. 
18 8 0 
11 10 22. 

17 4 8. 

7 8 18 

9 9 14 

8 0 8 

4 6 T. 

17 8 14 

11 0 O* 

11 10 23 

17 4 8 

14 10 7' 

11 10 28 



CLASSIFIED LIST OF OFFICERS IN THE FOREST 

Claeejtied Liet of OJicm-8 in the Fmeet Department under 

8-rsa 
Q d i c e t i o n a  

08m m 
eaoh 

O d e .  stantivo Personal TOTAL. 

8 

9 
10 
11 
12 
13 
14 
16 
16 

17 

1 
4 
8 

4 
6 
6 

I 
8 
O 

10 
ll 

12 
IS 
14 

nmlt. 

Be. 

700 

700 
700 
700 
700 
700 
700 
700 
700 

600 

460 

460 

460 
460 

%O 
460 
450 

460 
460 
460 

460 
460 
450 

460 
460 

Sljo 
360 
360 
360 
860 
360 

360 
360 
360 

DEPUTP CONSERVATORS- 
continued. 

Bnd t3radbPay RJ.700-(&) 
Mr. B. Browne ... 
,, B. Bibbactrop ... 

a. c h i  ... 
~ a ~ o r ~ . ~ . 8 J a r r e t t , v . c , a o .  
Mr. M. J. Sljm ... 
,, Q. W. StretteU ... 
,, C. F. Amory ... ,, R. H. E. Thornpaon ... 
,, A. L. Homo ... 

8rd (kdu-Pay I&. 600. 
Captain 0. W. Laaack ... 

... 

,, 8. Mann ... 

,, J. Adamaon ... 
,, 0. J. Ponsonby ... 
ASSISTANT CONSERVA- 

TORS-(46). 
lrt &&Pay RJ. 460. 

Hr. a. Mann ... 
,, J. Adanurn ... 
,, W. Bmmston ... 
,, A. T. Dqqdale ... 
,, C. J Ponaanby ... 
,, E. Sparling ... 

C. B hawe ... :: J. ~ % a o ~ o n e l l  ... ,, J. Xacphmron ... 
,, E. Ludlow ... 
,, W. Q . A k  ... 

@ti 
capt. J. E. campb3i ... 
Mr. A. Pengelly, M. A. ... 

Z?d%wof i  
... ... 

,, E. M c d  Moir ... ,, d E. Wild ... 
2nd Wdd-Pay RJ. 860. 

Mr. N. Dal ... 
A. E &rant 

dPkir J. IJ. GampbslZ, a d." 

H. 9. & BY. 

L. 8. 4 80. 
4. 8. $ 80. 

P.H. 

Sindi <&iioquial) ...... 
...... 
L. 8. 

L 9. & 8v. 

H.S.&Sv. 

L. 8. 

L. 8. 
L. 8. Sv. & B d  

L 8. 
L. 8. 
L. 8. 

H. 8. 4 8% 
L.8.80.48irdi 

...... 
L. 8. 

L. 8. & Sv. 
P. B. 4 0. 

P. C. 
L.S.&Sv. 

P. H. & 8v. 
8indi & 8v. 
L. 8. & 8v. 
H. 8. & Sv. 
L. 8. & 8v. 
L. 5. & 6v. 

P. B. 
L. S. 

P. H. 4 80. 

ancsa. 

R& 

... 

... 

... ... ... ... ... ... ... 

... 

860 

ZM) 

60 
60 

... 

... ... 

... ... 

... 

... ... ... 

... ... 

100 
100 
100 
100 
100 
100 

... ... ... 

R& 

700 

700 
700 
700 
700 
700 
700 
700 
700 

600 

700 

7M) 

600 
600 

460 
460 
460 

460 
460 
460 

460 
%O 
460 

460 
460 

460 
460 
460 
450 
450 
460 

860 
860 
860 
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the Government of India, on the 1st April 1876-(Continued.) 

Province to whiah 
at  present 
attached. 

Date of first 
Appointment 

to the 
Forest De- 
pnrtment. 

Dec. 16th 1868 I 

Period of 
Servica 

counting 
for 

Pension. 

86 6 14* h j a b  ... *Inelusive of service in other 
Departmenu. 

9 9 14 BUM ... Ew abow. 
7 8 18 N. W. Proaincss... Bse above. 
9 0 2. Mynore ... .Exclusive of MiIihry Service. 

16 3 26 Burma ... 
11 6 38 Burma 
9 o 3 N. W. ~mvineea::: 

16 8 22 Central Provinces 
8 2 16 B e a d  ...I 

Dee. 21st 1888 
Dec. 14th 1888 
Sept. 28th 1888 
Dee. 6th 1880 
Aug. 13th 1867 
July 1st 1866 

I 
Jan. 1st 1860 
hlarch 1st 1864 

40 Dec. 26th 1887 8 8 6 Central Provinces I i I I 
RR. 900 s eoia~allow.nce. ' I 40 I k i . t i r m 1 1 a  1.I- ... / ~ i o e  Mr. &wig. h. 60 A- 
ing dowlnce ; Ba 800 ape- 
cial allowanoe. 

Pice Captain Douglas. 
Pica Mr. Bibbentrop. 

Burma ... 
Oudh ... 

40 Dm. I d  1864 
46 Apr i l  Id 1861 
81 A*. alst lase 

Bas abow. 
Bee aboos. 
ch rick haw fm 18 month, 
fnnn 19th Apn'l1876. 

Bss aboos. 
Ses above. 
*Inclusive of mrvice in other 

departmsnta. 
Oet. 86th 1869 

31 Jan. 14th 1867 
41 July b d  1871 

Ditto ... 
Punjab ... 

88 April 14th 1871 4 11 17 
33 Dee. 16th 1889 0 3 16 

N. W. Provinces ... 
pitto ... 

2xb ... ... 
Ajmere ... 
Burma .a.  

Offg. from 13th Bug. 1874, 
Ditto let April 1876. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 
Ditto ditto. 

87 XI+ 3rd 1888 6 6 23 
87 Jan. 4th 1870 6 10 84 
28 Oct. 1st 1869 6 8 6 

36 June 1st 1860 9 10 0 
33 June 10th 1887 8 1 2 
38 April 14th 1871 4 11 17 

Mpom ... 
N. W. Provinces ... 

Ditto ... 
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Classi/bd List of O$ieers in th Forest Departmalt 

I I I g ~ u n r m .  
No. 

of om- 
eern in NAMES. 
each 

Grade. 

ASSISTANT CONBERVI- 
TORS-(48)-ConM. 

2nd C f r a d 6 P a  1Pr 460. 
Mr. A. ~ s n g d l ~ y ,  E A. ... ,, W. Righy ... 
,, B. 8. Dodaoorth ... 
,, H. II. Davia ... .. E. McA. Moir ... 

C. Y. N an ... :; A. 33. Xd ... .. C. F. Elliot ... ... 
1,' i. H. M. Ellis ... ;, O. Q. Minniken ... 
,, W. 9. Hillier ... .. W. H. Revnolda ... 
;; J. M. ~rGdaood ... 
,, M. H. Ferrarn, B. A. ... 
,, J. 8. Gamble, B. A. ... 
,, B. H. C. Whittal ... 
,, W. P. l'homar ... 
,, W. Sbakeapear ... .. E. Forrost ... 
, J. T. Jellieoe ... 
,, Q. H. Foster ... .. L. A. W. Bind ... 

;; W. B. Fkher, B. A. ... 
3rd Grade--Pay a. 260. 
,, P. 0. Hick.4 ... 
,, W. Johnston, I.. a. a. ... 
,, E. E. Fcrnandea ... 
,, A. 8m thies, B. A. ... 
.. 8. E. K'ilmot ... ... ;; Q. F. Prevost ... 
,, F. D'A. Vincent ... 
.. E. Fuchs ... 

;; H. Moon3 a .a. ... ,, R N. Anstruther 
.. J. W. Oliver ... ;; W. E. D'Amy ... ,, A. J. Mein ... 
,, E. Q. Cheater ... ,, P. Q. Carter ... 
,, F. B. Yawn ... 
,, J. Nisbett ... ,, F. H. Bonham Carter ... 

L. 
L. 8. So. 

P. FA & Q. 8v. 
L. 8. 'f aw. 
L. 8. & sv. 
L. 8. & 8v. 
L. 9. & 8v. 
L. 9. & 8v. 
L. 8. & sv. 
L. S. 

B. L. 8. & 8v. 
L. 8. & 8v. 
L. 8. & Sv. 
L. 8. & 8v. 
L. 8. & 8v. 
L. 8. 

P. C. B Sv. 
P. P. test in H. 
L. 8. & 8v. 

L. 8. & Sv. 
B. L. 8. 8 8v. , 

P. C. & sv. 
P. C. & sv. 
L. 8. & 8v. 
B. L. 8. & 8v. 
L. 8. & Sv. 

L. 8. SM) 
L. 8. & 8v. 260 
L. 9. & Sv. 260 
L. 9. & 8v. 260 
L. 8. & 8v. 260 
L. 8. & 8v. 260 
L. 8. & 8v. ebo 

8v. 260 
L. 8. & 8v. 260 
L. 8. & 8v. 960 

80. 260 
89.. 26n 
SV. 960 
Bv. 960 
8v. 260 
87. 260 
t(v. 330 
8v. 960 
8v. 260 

under 

OBPICIATINQ AS9ISTBNT 
CONSERVATOB 

Mr. H. B. Bing ... 



DEPARTMENT UNDEB TlIE GOVERNMENT OF INDIA, 101 

tRe Gmernment of India, on the let  ApQ 1876-(Continued). 

s t  prelent BSa6aBKS. 
attached. 

Bpeoirl dowanca. 

88 Dso. l6tA 1889 6 8 16 N. W. Pducsr 
98 Jwty 8th 1806 7 11 28 Punjab ... 
87 May 8rd 1888 6 6 23 Ovcu ... 
80 Oct. 1st 1888 7 8 0 Ben@ ... 
87 Jar. 4th 1870 6 10 24 4jm8rd ... 
44 NOT. 1 2 t h l W  10 4 Q Burma ... 

Special dowanca. 

%Q 
28 
84 
28 
88 
88 
86 
BB 
88 
37 
M 
OB 
ee 
87 
86 
e7 
26 
87 
86 
84 
86 
24 
23 
80 

84 
28 
26 
88 
23 
26 
24 
24 
B 
88 
24 
36 
SS 
86 

85 

%2 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Bitto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Oct. l r t  l86Q 
Jan. 17th 1888 
May lnt 1888 
Feb. 26th 1869 
July 17th 1869 
Jan. lot 1871 
NOP. 9th 1870 
Deo. 1. 1871 
JUL 2nd 1878 
Nov. 26th1871 
Feb. 14th 1809 
Mar. 87th 1 8 8  
Jan. 25th 1009 
Nov.22nd1871 
DM. 17th 1868 
dprila9rd 1870 
Oct. lot 1869 
W 8nd l86Q 
D m  90th 1878 
Deo. Bnd 1872 
Dee. B o d  1872 
Dec. 83rd 1872 
Dea. 28th 1872 
Decl6th 1878 

8ept 1st 1800 
Dm. 18th 1872 
Deo. 6th 1878 
Deo. 10th 1878 
D m  10th 1873 
Dee. 26th 1878 
8ep. 27th 873 
Jan. 0th 1874 
Dec. 8th 1874 
Dee. 8th 1874 
Dec. 19th 1874 
Dee. 10th 1874 
Jan. 4th 1876 
Jan. 8th 1878 
Jan. 12th 1878 
Jan. 10th 1878 
Jan. 86th 1876 
Jsn. 26th 1876 
Mar. 11th 1876 

... ( 28 1 July 111 1870 6 Q 0 I Cmrg I I 
1 Officiating from the 14th 

Aueuat 1871. 

6 8 6 
6 8 9 
6 6 0 
7 1 6 
4 10 6 
6 8 0 
6 4 88 
4 8 17 
4 8 0 
4 4 6 
4 0 8 
4 11 81 
4 6 2 
4 4 9 
4 6 28 
6 0 18 
4 8 0 
6 8 81 
8 8 11 
8 ,8 10 
8 8 10 
8 1 6 
1 11 6 
8 8 16 

Q 7 0 
8 8 18 
$4 8 27 
S 8 88 
8 8 21 
9 8 36 
8 1 16 
8 8 23 
0 7 21 
0 Q 4 
1 8 14 
1 8 18 
0 8 28 
0 2 24 
0 8 20 
0 8 13 
0 2 6 
0 8 6 
0 0 81 

Ditto. ... 
Punjab ... 

Ditto ... 
Ditto ... 
Ditto ... 

8 m e  Branch ... 
N. dPro~... 
Burma ... 
Bengal ... 
Burma 
k t 4  ~mvinoeb'.' 
lCsslm ... 
Punjab ... 
xysore .., 
Centml Provinces. 
N. W. Prorinau.., 
Punjab 
Central Prarin&.' 
N. W.Provinc es... 
Xyaore .., 
Mysore .., 
Survey Branch .. 
Burma 
Amun .., 

Mysore 
Bengd 
Central Provin&!b'; 
Central Provineea 
Oudh 
Berar 
Punjab 
Bengai 
Central Provincaa 

Ditto 
Burma 
Ditto 
Awam 
llitto 
Ben@ 
Burma 
Bengul 
Burma 
Bengd 
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C h + d  List of in the Foreat Department under 

No. 
of 0 5  
cen In 
each 

Qrade. 

- 

1 
2 
8 
4 
6 
6 
7 

8 

' 9 
10 
11 
12 

18 
14 
16 
10 

NAMEB. 

SUB-ASSISTANT CONBEB- 
VATOB.8-(10). 

Pay Br. 200. 
Mr. J. Ballantpne ... ... ,, H. B. Condon 
,, Q. A. RicharQon ... 

... J. 8. Mackny. 
,, H. B. Ring ... ... ,, W. King ... ,, (3. Btnrybrd 

,, 0. Qreig ... 

... ,, E. A. Do- 
,, E. Dobbs ... 

C. W. Palmer ... 
&war g h ~ n  ... 
Mr. C. E. Fendall ... ,, A. Stewart ... 

... ,, T. Q B. Atkinaon ... ,, Shaik Afohi-J-din 

Qudificntio~lcl 
m 

Burvey'ng. 
and the 

Vernscuh' 

L. 8. 
L. 9. & 8v. 

L. S. 
L. 8. & 8v. 

L. 8. 
L. 8. & Sv. 
P. 8. 4 Be. 

L. 8. & 8v. 

L. 8. & 8v. 
P.C.L.S.&Sv. 

L. 8. 
H. 

L. 8. & 8v. 
L 8.& 8v. 
L. 8. & Sv. 

P. H. 

SALAEIII~. 

Sal 
of ~3. 
.tantire 
Appoint- 

ment. 

200 
200 
200 
200 
200 
160 
800 

800 

900 
800 
m 
160 

800 
800 
800 
200 

05oiat- 
ing or 

Pcnond 
Allow. 
ances. 

100 ... ... ... 
... 
60 ... 

... 

... ... ... ... 

... ... ... ... 

TOTAL, 

800 
200 
200 
ZOO 
200 
800 
200 

200 

800 
200 
800 
160 

200 
200 
800 
800 
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hen. 

- 

86 
29 
27 
33 
28 
28 
86 

26 

81 
28 
26 
40 

a6 
23 
40 
41 

Period 

B ~ : c e s  w%Iin! 
pension. 

7 6 1'2 

Date of fint 
Appointment 

to the 
Forest De- 
P"tment. 

Oct. 19th 1868 
Jan. 19th 1889 
Dm. 6th 1869 
Jan. 16th 1870 
July 1st 1870 
July 26th 1870 
Sq. 0th 1870 

April Lt 1871 

May 29th 1871 
July 12th 1871 
June 9th 1871 
Beb. 1st 1861 

Mar. 6th 1871 
Mar. 6th 1871 
Apd26th 1871 
Feb. 16th 1863 

Province to which 
at present 
attached. 

Bern ... 

BEMARKB. 

Under wvennnt as a Foreater. 

Bss abwa 

On f i rhgA for 18 m t L  
from W t h  Aprit 1875. 

Attached to Burvey B m o h  
for 13 monthq from lat 
September 1876. 

At fitst appointed M a Native 
Doctar. 

h t  nppobted .cl a D m &  

7 2 4 ' Asenm ... 
6 6 19 
6 0 26 
6 8 0 
6 8 6 
4 6 28 

6 0 0 

4 10 8 
4 8 20 
4 8 22 

16 2 0 

8 11 12 
1 8 23 
4 11 6 

18 1 16 

Bengal ... 
Punjab ... 
Coorg ... 
Mywre ... 
B u m  ... 
N. W. Provinm... 

Ditto 
Central ProvinQ. 
N. W. Pm vininces... 
Ajmere ... 
Punjab ... 

Ditto ... 
Ditto 

N. W. Provinw::: 
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Disposition List of Forest Officers under the Govern- 
ment of India, on the 1st April 1876. 

QOVEBNMENT OF INDIA... Mr. D. Bmdie, Ph.D, Inspector-Oend of Formb. 

L-BENGAL. 
D m c r r o a  ... ... ... Mr. W. Schlich, Ph. D., Conservator, in charge. 

Mr. W. Johnaton, L. C. E., A m h a t  Cmmvator, 
moa 

1. Da&wfisg Di&km ... Mr. J. 8. Gamble, B. A, -taut Conremtor, in 
charge. 

Mr. F. B. Sb.nron, Amintaut Conrerplrtm, Bamun. 

Mr. F. H. Bonium C d ,  Aneichnt C o ~ a t o r ,  
D-ng Banpe. 

8. Ja2paigutl Diddim ... Mr. J. C. McDoneU, Aldstant Canamator, in ehuge. - - 
Mr. E. Fuche, Amistaut Conservator, Bura Bange. 

8. Palamow Diddim ... Mr. Q. A. Eicbdaon, Sub-Asdrt.nt Conmrvator, 

4. hndmku Diohion ... Mr. A. L. Home, Deputy Conmatar ,  in ahuge. 
6. Chittugmy Dicision ... Mr. H. H. Daois, dssiatant Comervator, in chuge. 

Mr. E. C). Cheater, Bsdataut Comemator, Cox Bwar 
Sub-Division. 

6. Binghbhm Diohion ... Vacant. 

11.-N. W. PBOVINCEB. 

D r a w r ~ o n  ... ... ... W. ff. Qreig, O5&ting ConmrYator, in ahuge. 
Mr. J. M. Braidwood, h i s t P n t  Coneemator, Office, 

a h  Naini Tal Sub-Division. 

1. Kuaaun Diciriol, ... Captain J. E. Campbell, W t s n t  C o w m t o r ,  in 
oharge. 

*Mr. J. M. Braidwood, drsi taut  Conservator, Naini 
Tal Sub-Dioision, also O5m of Direction. 

*Mr. A. PengeUy, M. A., U t a u t  ~ n m r v a t o r ,  Bani- 
khet Sub-Division. 

8. &rhwal ~iairion ... Mr. C F. Am-, Deputy Commator, in charge. 
Mr. E. P. D m ,  A b t a n t  Co-ator, attached. 

8. D d m  Ddr Dioin'on ... Mr. J. E. O'Callaghan, Deputy Conservator, in charge, 
Shaik Xohi-d-din, S u b - A ~ i i t m t  Comamator, 
Emtern D h  

Mr. E. A. Down, Sub-A~iitaut Conservator, E ~ t e r n  
and Western Saharanpur. 

4. Jarruar Dioin'on ... Mr. C. Bagahwe, &&tant Commator, in charge. 
Mr. C. W. Palmer, Sub-&&taut Conservator, D* 

baa Bange. 
Air. L. A. W. Rind, &taut Conrervator, Deota 

=wF. 

It osnnot be reen from the lints, whether theae two Olflorr. are under the dimat 
odem of the Conwrvator of Bore&, or under those of the O5wr in ahuge of K m n n  
Mvinion.-Tzu Jbrros. 
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IL-N. W. PROVINCEB-(antimuad.) 
6. Bhagirathi D W o *  ... Mr. J. E. O'Cal1agB.n. Deputp Cumcmator, in chfnge 

in addition to Dehra I)b Division. 
8. OoMkbpmr Dimrior ... Mr. k R. G w t ,  A-t C o ~ r v a k u ,  in ohuge. 

111.-PUNJAB. 
D~xxcrron ... ... ... Lieutenant-Cdonel W. Btenhoure, M. I. I., Offiein. 

ting Connewdor, in charge. 
Mr. W. Rigby, &&taut Conservetor, Obioe. 

1. Evtlsj Din'rim ... ... Lieutenant-Colond C. Batahelor, Deputy Conma.  
h r ,  in chugo. 

Mr. F'. #A. V i e n t ,  Assitant Connewator, attached. 
Mr. C. E. Fwddl,  Bub-bssit.nt Colww.tar, Lower 

h i  Sub-Divirion. 
%. Bsor Dioirior ... ... Became Vacant on the 18th Marrb 1876, by the 

death of Captab Douglu, Deputy Conmarvator 
of Foreat 

8. Barn' Dimrim ... ... Mr. W. 8. Allen, Assistant Conaervlltm, in charge. 
4. Chmab D i & h  ... Mr. E. Forrest, A & h t  Conservator, in charge. 

Mr. T. Q, B. A t b n ,  Bab-Assiatant C o n m ~ t o r ,  
h e r  Chenrb Sub-Dimeion. 

6. J h s h n  Dia(rim ... Mr. E. Bpuling, A h s h o t  Coruewator, in e h q e .  
Mr. F. 0. Iamarehand, dPirtrnt Conremator, Lower 

Jhelam Dirision. 
0. Roloalpidi Division ... Mr. C. P. EUIott, dsristlnt lkuwmator, in charge. 
7. Fwl Rmsrre, Central 

Disirior ... ... Mr. B. B m e ,  Deputy Conmator, in charge. 
Mr. B. E. Ellis, bssi~)tant Co-ator, M u l t ~  Sub. 

Disiaion. 
8. FwZ l b e n e ,  N o r t h m  

Dioiuion ... ... Mr. W. 8. Hillier, h i n t a n t  Conrmntor, in charge. 
0. Plamtatim Diaiciom ... Mr. 8.0. Minniken, Anistaut Connewator, in charge. 

Mr. A. Btewart, Bub-histant Comerrator, Chaogr 
Ynags Cimle. 

LV.--0UDH. 
DIBEDTIO~ ... ... ... Captain E. 8. Wood, Consewator, in charg% 
1. KIuri Diairi or... ... Mr. B. 8. Dods~orth, A~~.isbDt Conaervamr, in charge. 

Mr. 8. E. Wilmof Assintaut Conservator, attached. 
2. Bahrawh D i W  Mr. C. J .  Ponaonby, OfIkishg Deputy Conservator 
I. Gouda Diehian 1 in charge. 

Drsnc~Iox  ... ... ... Captain J. 0. Dovetm, Conservator, in charge. 
Mr. J. McKea, Assistant Conservator, Olce. 

1. iVorllrm Dicirim ... Captain C, W. Laack. Deputy Conservator,in charge. - 
Mr. H. Moom, h i s t a n t  Comervator, Yandla Sub. 

Divkion. 

The name o f  Mr. A Rmythirn. Armatant ( ' o n ~ r v n t o r  of Poreals, Central Prorines,, 
&u a 3  rppeu lu Lhs Oripind JJi~~luaiLion kt.-Tnr E D L ~ ~ B .  
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V.-CENTRAL PHOVINCE%(cocltinusd.) 
9. Wutan Dioirion ... Captain J. C. Doveton, Comervator, in charp, in 

addition to Direetiom. 
Mr. E, D. M. Hooper, h i s t a n t  Conowvator, Kdib- 

heet and Kamapur Sub-Divisionn. 
Mr. E. E. Per3anderl h i a t a n t  Con~uvator, Poa- 

nasM Sub.Division. 
8.  Emthsrn Dimmom ... Mr. B. Thompson, Deputy Conservator, in charge. 

Mr. W. P. Thomy h i s t a n t  Comervator, Ahiri 
Forea t. 

Mr. E. Dobb, Sub-Ahtaut  Conmator, Mobuli 
Sub-Division. 

4. Central T)icirim ... Mr. W. Jaeob, Deputy Conmmtor, in charue. 
6. E c u h  Divhim ... Captain J. 0. Doveton, Conservator, in charge, in 

addition to Direction and Western Division. 
6. Nalcgor Dioiriorr ... Jbr. 0. H. Foabr, &tant Conservator, in charge. 

V1.-BRITISH BURMAP. 
D~XBCTIOE ... ... ... Mr. B. Bibbentrop, Officiating Conservator, in charge. 
1 B a g  D i m  ... Xr. Q. W. Strettell, Deputy Coneemator, in charge. 

Yr. P. J. Cuter, Asahtaut Conowvator. Wentern 
Sub-Divbion. 

Mi. R N. Anstruther, d s s i h t  Comamator, E~JJ& 
Sub-Division. 

9. Thawamaddie Divwion Mr. A. E.  Wid, Anaistant Conservator, in cbuga  
Mr. E. P. Popert, h i s t a n t  Conowvator, North 

Tharrawaddie Sub-Division. 
Mr. J. W. Oliver, h i s t a n t  Conservator, South- 

Tharrawaddie Sub-Division. 
Mr. J. Xiabet, d t a n t  Conservator, Dtnnvcrtion 

State Reserve. 
8. Proms Dicirim ... Vacant by the death of Mr. Wattem. 
4. Warlmn Dimrim ... Vacant by the death of Mr. Wsttem. 
6. Sittang Dioirioa ... Mr. J. Adamson, O5ciating Deputy Comervator, in 

charge. 
Mr. C. F. Nepean, &&tant Conservator, Bhwegyeea 

Sub-Division. 
6. Balwsm Diui&m ... hfr. M. J. Slym, Deputy Conser~abr, in charge. 

Mr. M. H. Perram, h i s t a n t  Conservator, attached. 
7. Ka&e h m w  Ekrtiom Mr. M. J .  Slym, Deputy Co11mrvator, in charge, in 

addition to Salreen Division. 

8. Tatmy Dieimor ... Mr. B. H. C. Whittall, h i s t a n t  Comervator, in 
charge. 

VI1.-MTSOEE AND COOBQ. 
D ~ a r r c ~ r o s  ... ... ... Captain Q. J. VanSomeren, Conservator, in charge. 

Mr. F. C. Hickq Assiatont Conservator, Ofice. 
1 .  Nagar Dieition ... Major H. 0. T. Jamt t ,  V. C., Deputy h m r v a t o r ,  

in charge. 
2. itfyaor6 Divhim ... Mr. J. T. Jel l iw,  Asaiatant Conaemator, in charge. 

3. Harran Divirion ... Jbr. D. E, Hutchinr, & n L t w t  Coollervabr, in chrge. 
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VII.-MYSOBE AND COOBG-(mntid.) 
Nrndydrwg Di airier... Mr. E. Ludlow, A d t a n t  Conserrator, in ch?ge. 

Mt. N. Daly, - t a t  Comervator, attached. 
6. b g  Die(rior, ... Bfr. H. E. Ring, Offioiating A.ak ta t  Canremtor, 

in charge. 
Mr. F. B. Diekinson, h i n t a n t  Conmrratm, on pxid 

duty, mrveying the Ghat fomtr. 
Vm.-HYDEBABAD ASSIGNED DISTRICTS-DEBAR. 

D ~ n r c r r o r  ... ... ... MiLr. A. T. Drydale, OfEciating Deputy C o a m t o r ,  
in charge. 

1. NorUar Disirior ... Mt. A. T. Drpdde,  Ofllciating Deputy Comemator, 
in charge, in addition to Direction. 

Mr. J. Ballant e, Sub-Adatrat Commator, Mail- 
ghat Sub-%idon. 

2. 8mthem Diain'ocr ... Bfr. Q. F. Prevmt, h u t a n t  Coneenator, in charge. 
IX.-ASSAY. 

DIPXCTIO~~ ... ... ... I&. U. h, Officiating Deputy hwrn to r ,  in 
charge. 

1. &~lpma Dimrim ... Mr. W. B. F i ,  B. A., h k t u ~ t  Comervator, in 

9. Oa4at i  Dioin'm ... 3fr. A. J. Mein, Amkhnt CmmwaLor, in c k g e .  
8. Tqmr Diem ... Mr. W. E. D ' W ,  Aslintant Consemtor, in charge. 
4. &laghat Di- ... Mr. H. B. Condon, b i a t a n t  Conservator, in charge. 
6. Cachar D i d o r  ... Mr. W. Bhaksspar, Amiatant Conmroator, in charge. 

X-AJmBE AND W B W A R B d  
Sbr. E. McA. Moir, Aairtant Conaervntor, in charge. 
Mahomed Anwar Khan, Rub-Aslbtant Colllervator, 
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Qlattson's hhnlic motor aab its appIicaiim &I gortst 
gaW8. * 

BY A. SMYTHIE~. 
FOBEST sawmills in a hilly or mountainons country are p l a d  

under somewhat peculiar conditions ; they are almost always 
situated far from regular workshops where their machinery 
could be repaired; they are generally located in valleys 
in the xuiddle of, or in close proximity to, the forest, where 
the streams, without possessing a large body of water, have 
nevertheless a sufficiently rapid fall to give the requisite power 
within a short distance, that is to say, the fall enables us to 
d i spew with the cost of constructing a long canal. Thw to 
ntilise the power supplied by nature in mountain streams, we 
must have a prime mover that is at once simple and solid, easy 
to repair and keep in good order, capable of working under 
a small volume of water with a considerable fall, and endued 
with a high velocity of its own. 

Hydraulic movere that have hitherto been employed do not 
satisfy these conditions in a complete manner; undershot 
wheels lose a large quantity of the work that the water 
is capable of performiug; breast and overshot wheels labour 
under the same disadvantage when moving at  a high speed; 
if a lower velocity is give11 to them, they require extra machin- 
ery to multiply the speed, and this increases the cost, 
makes the sawmill more complicated, and is an additional cause 
of loss of power. 

Turbines which have been introduced more recently are free 
from these disadvantageg for they move at a high velocity, and 

For tho ~ t e r  portion of thw n o h ,  I I indebted to a p p h l e t  on tho 
nrbject by M. uwel, Profmsor at tho Forest School of Nancy. 

A. a. 
P 



the proportion of effective to gross work is very great ; but in 
spite of numerous attempts to introduce them into the class of 
aawmill, we are here considering, they have not proved a com- 
plete success. In  point of fact, a turbine constitutes ratlier a 
delicate kind of machine, the workmen allow bits of wood and 
stones to enter the interior, and frequent repairs become neces- 
sary ; we have seen that to obtain these repairs is a matter of 
some difficulty, and turbines, though well enough adapted to 
town industries, are not so well suited to forest sawmills as the 
wheel which forms the subject of this notice. 

I t  was invented by a paper manufacturer in France named 
M. Etienne de Canson-Montgolfier, I believe about 30 years 
ago, for in 1849 he brought i t  to the notice of the Aca- 
demy of Sciences in Paris, and it is generally called after him, 
the Canson wheel. His invention soon attracted the attention 
of engineers, and at the present day there are over 200 wheels on 
this model working away in the Vosges mountains, a tract of 
country from its innumerable and rapid streams eminently 
adapted to this particular motor. I propose to limit my 
remarks to a short description of the wheel, with some account 
of its construction, its power of working, and its cost. The 
mathematical theory, on which the construction of this wheel 
is based, ie ingenious, bat i t  would take up too much space to 
go into it fully, and moreover i t  is not probable that i t  
would prove generally interesting. 

The annexed drawings will give a better idea of the con- 
struction of the wheel than any amount of written description, 
but at the same time there are a few points that merit special 
notice, and by calling attention to these, the drawings will be 
rondered more intelligible. 

The wheel is made entirely of iron, and consists essentially 
of two plane circular flanges, of the same size, and centered on 
the same axis ; it would be more correct to say, of the same 
diameter, for i t  will be ob~erved that one of them is full, 
while the other hap its central portion cut out, in order 
to admit of the passage of the supply-pipe into the interior. 
These flanges are joined by a series of curved iron blades or 
paddles, each of which f o r m  part of a cylindrical surface, 

I 
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whose generating line is parallel to the central horizontal axie 
of the whole machine. A section perpendicular to this axis - 
shows the blade as part of a circle, which meets the interior 
circumference of the hallowed-out flange at  an angle very 
nearly equal to 90°, and the exterior circumference at an angle 
comprised between 20" and 30'. The mathematical theory, on 
which the construction of the wheel is based, shows exactly 
what these angles should be in order that the maximum amount 
of effective work may be obtained, bat in this, as in many 
other cases, it is not possible to follow the indications of theory. 
For instance, according to the theory, the latter angle-the one 
comprised between the blade and the exterior circumference- 
should be zero, but the consideration that plenty of room 
must be allowed for the escape of the water through the wheel 
results practically in the angle being of the magnitude already 
mentioned, 20" to 30°. 

There is nothing else between the flanges, so the space com- 
prised between two consecutive blades and the flange on either 
aide is a short curved canal, which gradually becomes wider as 
i t  recedes from the interior outwardly. 

Water is admitted on to the lowor portion of the inside of 
the wheel, and a mere glance at  the position of the water- 
escape box and the conduit-pipe will show at once that it is im- 
possible to strengthen the flanges by any arms or bands in the 
inside ; hence the arms are placed on the outside of the solid 
flange-the one opposite to the conduit-pipe-and to them the 
shaft is attached. Thus the whole weight of the wheel acts at 
one end of the shaft, and though this is counterbalanced to 
some extent by a fly wheel at the other end, i t  has been re- 
marked that the shaft ceases to work perfectly true after the 
lapse of some time. This has also been attributed to the fact 
that the timber-frame always stopping at the lower part of its 
vertical course, the water on the opening of the small door in 
the water-box always strikes against the same portion of the 
wheel (for to one up and down movement of the timber-frame 
corresponds one rotation of the wheel ae will be seen further on). 
If this were the principal came, i t  could be easily got rid of by 
adapting a break so as to arrest the motion of the timber-frame 



at m y  point in its course; but this is only a slight didvan-  
tage aftar all, and hrrs not hindered the succesefnl competition 
of this wheel with others of a similar kind, against which this 
fault could not be urged. 

The water-box is placed as close aa possible to the interior 
edges of the bladeq and a small door, which can be raised and 
lowered by means of levem from the inside of the sawmill 
where the men are a t  work, permits the water to shoot out on 
to the blades with a high velocity. The thicknew of this sheet 
of water at its exit is equal to the height to which the door 
is raised, and this is seldom more than two inches. Its breadth 
is a little bit less than the interior distance between the two 
flanges, for the water, owing to the great pressure, spread8 
out laterally, and the width of the door has to be so arranged 
that the water may j u t  cover the entire width of the blades ; 
otherwise some of the water would escape without doing 
work, and there would be a low of power. 

The conduitcpipe should be of such a diameter aa to convey 
the whole supply of water without stoppage and no more, 
i.e., the discharge capacity of tLe pipe should be exactly eqnal 
to the available supply of water; it should have the steepest 
elope, and aa few angles or cornem aa possible; where elbowe 
are necessary, curves of large radine should conneot the 
atraight portions of the pipe, eo that all the fluid veina may 
be considered parallel to each other at  any section normal to 
the pipe. The pipe may be m d e  of eheet or cast iron, or even 
of pieces of wood bound solidly together. 

I have said that the water ehoots out on to the bladee with 
a considerable velocity; thie velocity difl'ere but little from 
the theoretical velocity due to the head of water employed, 
friction in the conduit-pipe being the chief cause of difference. 
Various heads have been utilised, but 15 feet should be looked 
upon as a minimum. One sawmill in France works with a 
head of 72 feet-a thin stream of water-wlich would give 
a velocity at its exit from the small trapdoor termed the 
initial velocity of about 68 feet per second. An ordinary 
head would be 25 feet, and this would give a theoretical initial 
velocity ot 40 feet per second. 
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The principal advantage of the Canson wheel consist4 in i b  
own inherent relocity, which varies from 140 to 170 revolutions 
per minute, thas enabling us to dispense with all machinery 
for milltiplying the speed; hence the connecting rod of the 
timber-frame is attached directly to the shaft-crank. Here 

we obvionaly have a very simple machine consisting of the 
water-wheel itself, and shaft carrying a fly-wheel and crank 
in one, and a small eccentric to work the timber-carriage, and 
it ie a machine that very seldom gets out of order, or requires 
repair. 

As the water is delivered through a pipe, any fall however 
great can be utilised; hitherto turbines alone could have 
worked with a head of 72 feet; but M. Canson's wheel has 
this advantah over turbines, that there ie no pivot working 
under water-an arrangement that periodically and frequently 
gets out of order, and demands the aid of a skilled mechanic 
to put it to rights ; this from the nature of the case is difficult 
to obtain, and would any how result in lose of time. 

There are certain rules for constructing the wheel, which 
are deduced from the mathematical formulae; these need not 
be given here, but i t  may be remarked that, when i t  is intanded 
to erect a sawmill of this description, the very firet thing to 
do is to find out the available head, and then to calculate the 
initial velocity of the water, ie., the velocity at  itr, exit from 
the little trapdoor in the water-box. The whole construction 
of the wheel and mill is based upon this initial velocity, ao 

there is no fear of first building the sawmill and then finding 
oat, when too late, that there is not enough water to make 
the wheel go round. A wheel of this description that has n 
diameter of 4 feet is considered a very large wheel ; many are 
3 feet in diameter, some are even less. The drawings, however, 
will show the real sizes of the various par& as they were 
drawn to scale from a sawmill actually a t  work in the Voegee. 

Having said thus much on the wheel and its construction, 
I now come to ita effective power, and the work i t  is capable 
of doing. 

From experiments carried out by M. de Canson, i t  was 
satisfactorily determined that, with a head of 18 to 20 feet, 



the effective work was 60 to 65 per cent. of the gross work 
due to the fall of water. The same co-efficieut 0.65 was also 
found with a head of about 40 feet. With a head of less than 
12 or 15 feet, the effective work would diminish rapidly. This 
proportion of effective to gross work may appear small, but i t  
must not be forgotten that the high speed of the Canson wheel 
enables us to dispense with all multiplying power, and hence 
one great cause of loss of work is done away with ; and more- 
over we can utilise much higher falls than is possible with 
other kinds of hydraulic motors. I t  may be obserred here 
that the maximum amount of work is obtained in practice by 
taking the angular velocity of the interior circumference of 
the hollowed out h g e  as equal to half the initial velocity 
of the water. 

I n  France, these sawmills are generally used for converting 
logs into planking, and almost invariably only one saw 
is attached to the timber-frame. This one saw tears through 
the wood at the rate of 30 linear inches per minute, 
the number of strokes being the same ae the number of 
revolutiom of the wheel, in this case about 165 per minute. 
The actual outturn is 1,600 running feet, or 1,260 superficial 
feet per day of 20 hours, and this with only one saw in the 
timber-frame; i t  must not be forgotten, however, that we are 
liere alluding to the comparatively soft wood of the silver fir 
(Abks pectimta), a very different material to our Indian &I 
and teak. I regret that I cannot give the real working power 
of the sawmill from which the drawings were taken, but it was 
probably not more than 7 H. P., a force that is amply sufficient 
to cut up heart of oak with one saw at a time ; i t  is improbable 
that these mills ever exceed 10 H. P., and whether that force 
is sufficient to deal with d l  and teak, I must leave to more 
experienced hands to determine. 

The simplicity of thew machi~es is well illustrated by the 
establishment necessary to keep them going. I n  France, the 
whole establishment employed on the sawmill itself consists of 
two men and two boys ; they work in relays, a .man and a boy 
at time ; the working day is 20 hours, and they can easily 
reckon upon 300 days work in the year. 
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A few remarks on the cost of the wheel and of the whole 
sawmill will not be out of place. The wheel itself in French 
workshops mould cost about 1,500 francs, or say Rs. 700. The 
nlechanism complete would amount to between 5,000 and 6,000 
francs, say Rs. 2,000 to Rs. 2,500 ; and the whole sawmill, 
building and all, would cost 10,000 francs, or Re. 4,000. Any 
good workshop would be able to construct a wheel of this 
description; for instance, Messrs. Nicol and Co. of Bombay 
could doubtless tom one ont, if they were provided with the 
requisite drawings and specification ; the cost wonld vary with 

. the current price of iron in the market. The best manufncturers 
in France are Messrs. Wiedmann Brothers of h t h a u  (Alsace) ; 
others are Messrs. Beyer Brothers of Saint Did (Vosges), and 
Messrs. Royer of Epinal, and Goulut of Bru, also in the Vosges. 

The foregoing remarks, incomplete though they be, may 
perhaps serve to draw the attention of Forest officers to a class 
of sawmill that is simple, effective, and comparatively cheap, 
requires few repairs, and takes up but little space-which ie an 
advantage sometimes in mountain valleys. The supply of water 
in India is governed by far different laws to those which hold 
good in the Vosges ; but I am convinced that in many localities 
out here--and not only in the Himalaya-the requisite con- 
ditions for the successful working of a Canson wheel are avail- 
able, &., an unfailing supply of a small quantity of 
water with a considerable head. Whether in euch localities 
there are any State forests, and whether these forests contain 
any marketable timber, are no doubt considerations that have a 
prior claim on our attention, but into these it is not my province 
to inquire. 

I n  conclusion I may state that a small working model of the 
wheel and shaft has been constructed, and arrangements can be 
made for sending it by rail to any Forest officer desirous of 
aeeing it, on application to the Conservator of Forests, Central 
Provinces. 



Explanation of the Plate. 

FIGURE 1 shows the projection of the wheel on a vertical 
plane at  right anglee to the central axis of the machine. 

C C the wheel. 
P P P three of the blades seen in section. 

D D D the water-box. 
E E E the conduitcpipe. 
A A A the eystem of levera working on the pivot B. 

R a rod c o m m u n i c a ~  with the interior of the 
sawmill. 

W a weight which canees the trapdoor to shut of 
ite own accord when the rod R is let go. 

FIGURE 2 shows the projection on a vertical plane parallel 
to the central axis. 

L L the arms that connect the wheel to the ahaft V. 
T the trapdoor as i t  appears when closed. The 

central portion of the wheel is omitted to show 
the water-box in poeition. 

&bumtion of #ortW i~ gritaim 
TO TEE EDITOR OF TEE '( INDIAN F~BESTEB" 

SIR,-I was much gratified by seeing in your number of July 
1878 (under the head of Transactions of the Scottish Arbori- 
cultural Society) some excellent remarks about the education 
of Forest oficere at hone. 

Of such importance is this subject that, while interested 
societiee at  home are aggtating in a wrong direction, i t  becomes 
the members of the Forest service in this country to speak 
out very .clearly and unanimously as to what their feeling 
is on the subject. 

Every body who has ever known Professor Balfour will 
bear testimony to his great botanical learning, his zeal and 
talent, hie kindly courtesy, and the great interest he tali= 
in promoting the cause of arboriculture. I shall therefore be 
at  once acquitted by every reader of any desire to depreciate 
his exertions, or to undervalue his authority ; but, on the other 
hand, it must be remembered that Professor Balfour's experience 
is that of a botanist, and also as a practical supervise of 
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one of the beat kept and most interesting arboreta and living 
botanical oollections which we possess, but that he is not a 
Forester; and when he compares the possibilities of Forest 
education in Great Britain with the advantagee of the Con- 
tinent, he is speaking in almost complete ignorance of the 
Forest country, the Forest system, and the Forest schools of 
France and Germany. 
All Forest work in England and Scotland consi~ts almost 

entirely of planting work; hence the distinction between 
" sylviculture" and " arboriculture" is not understood or appre- 
ciated; and where such work extends to the treatment of 
Forests, it is chiefly concerned with artificial foreeta or planta- 
tions, of larch cut for hoppoles (a very paying crop) with coppices 
of chestnut, ash, kc., or with timber growth of Scotch fir, larch, 
and other species, over limited areas of generally uniform 
growth, age, and condition, and which are all cut in even blocks 
or strips at a known age or else by "selection" baaed in either 
case on the "feeling of propriety" of the operation in the 
breast of the practical supervisor. The felling done, the land 
(if destined to be kept as forest) is ultimately replanted arti- 
ficially or allowed to coppice, as the case may be. 

Of large areas of natural forest, often subjected to a long 
course of previous ill-treatment, and now destined to be put 
under a restorative treatment,--on which too the c o ~ n t r y  
is absolutaly dependent (both as regards local and export 
consumption) for a variety of products, the British forester 
knows absolutely nothing. No such areas exist in the country, 
and consequently no forester in Great Britain has ever been 
called on to treat such areee either theoretically or practically. 

British foresters, and d fort* British Botanists who are 
not foresters, are therefore completely out of court, when 
attempting to argue on the requirements of training in a service 
destined to deal with large tracts of forest land of this class. 

I t  is perfectly tm that botany (systematic and physiological), 
surveying, the arts of draining, planting, thinning, felling, 
kc., are of the highest importance, but they are only 
detached parta of the subject, and the mere fact that th great 
points-the '' weightier mattere of the law" viz., the preparation 

Q .  
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of "working schemes" for forests, and the treatment of 
forest on the system of natural regeneration, are not even 
alluded lo in the curriculum of studies, is not only sufficient 
in itself to prove what I above urge regarding the necessary 
incapacity of foresters of only British experience to under- 
stand our Indian requirements, but shows further that, if the 
Forest officer came out ever so well trained in the proposed 
course, he would still be ignorant of his chief duties. 

I t  must not be supposed that I am casting any slur on the 
welldeserved reputation of many English and Scotch foresters 
in tlreir own line. I t  is not the British forester's fault that 
he has no large areas of natural forest to deal with, no rights 
and privileges to be provided for,* no immense tracta once 
stocked with valuable timber which have to be led back into a 
condition of productiveness and so forth, any more than i t  
is the fazclt of England that i t  does not produce the silks of 
Lyons, or the tobacco of Havauna. And therefore I cnnnot 
conceive why i t  .should be resented by any one as a hard 
saying that British forestry ie incompetent for Indian require- 
ments. 

We go to France and Germany where there are schools teach- 
ing forest management (in the enlarged sense of the term) not 
because we lovo foreign things and despise those at  home, 
but iust as we go to foreign markets, because they produce 
whnt we do not. We do not think i t  a reproach in the one 
case, why should we in the other ? 

I t  is very natural that Arboricultural and Agricultural 
Societies in England and Scotland should be eager for the 
"Kudos" of granting certificates or diplomas, and glad of 
the fees and funds which the entrusting of Forest education 
to their care would bring them in ; and that they should be 
anxious for the increased s tabs  and importance which they would 
thus acquire. But those who have the settlement of the educa- 
tional question, should bear in mind that these natural (and in 

Of course, I am fully aware of the difficulties of the New Forest question and 
of the r i ~ ~ h t e  of common, &o., &., which have to be dealt with, in proceedings under 
thc ~ n c l 6 u r e  Acta : but that i8 uite a rlifferent thing from managing forests with a 
xirw to the gield of pariova &e.w of materiala for right holders and communities 
l~aving right& 
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themselves very proper) desires constitute the advocates of home 
education in most cases extremely intereeted, and therefore 
very partial judges : and this very eagerness and interest 
induce them to undervalue excessively those elements of Forest 
training which we know to be essential, but which they do 
not in the first instance realize at  all. What a man does not 
know much about, he will surely doubly undervalue, when his 
interest would lead him to undervalue i t  even if he did know it. 

There is also another point ; surveying, planting, pruning, 
and felling can all be learnt in India; the f i r ~ t  (for our 
purposes) perhaps better than at home ; the second, to an extent 
which is every year improving. The mwagement of artificial 
plantations of conifers is still indeed in a backward state in 
India, and visits to Scotland, where this work is unequalled, 
are very valuable:* but this will not always last. I t  will 
however be some time yet before we can produce either in 
India or in England or Scotland, men who could teach or 
lecture in schools, and illustrate out in forests (in various stages 
of treatment, conversion, and restoration),-the principles on 
which plans of treatment, yield, and improvement (on natural 
regeneration systems,) are based, or the modifications to which 
such plans are subject by the necessities of consumption and 
demand. 

As soon as we have in Great Britain forests to illustrate 
practically, and teachers to produce theoretically such works 
as the "Cours dJam6nagement des for&@" of Professor 
Nanquetta, the " Forsteinrichtung," of Judeich, the Anleitung 
zur Abliisung der Wald-Servitnten" of Dr. Pfeil, and the 
works on Reboisement and mountain torrents of Surell, kc., me 
may begin to talk with confidence of the possibility of 
educating Forest officers at home. 

At present, for no faulte of ours but from circumstances only, 
it is impossible. 

I am, &a, 
Yours obediently, 

J. K. 

And now forrm part of every wume of instruetion after the continental wune 
u orer. 
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For many years past the Government of India has been 
importing large supplies of seeds of the trees of this 
family, and chiefly of the Ewhtus  globulus (blue 
gum). These seeds have been widely distributed with 
the object of acclimatizing such useful trees in the parts 
of India beet euited to their growth. The experiment 
has not been partioularly successfnl, and in fact i t  may 
be said that the trees have lived only in two places, 
the Nilgiris and Ranikhet. I n  the Nilgirie their cultivation 
has long passed beyond the experimental stage. I have 
seen i t  stated somewhere that in places the growth of 
these trees has quite changed the aspect of the country. 
O5oial reports all teatify to the rapid growth of the Austra- 

lian gums. I n  the Madras Forest Ra- 
Madry. 

port for 1868-69 it is stated of the blue 
gum that "its rapidity of the growth on these hills exceeds that 
of any tree indigenous or introduced, and has been the admir- 
ation of all forest officers who have visited our plantation." 
This rapidity of growth was parti3ularly noticed in the sholas, 
and it was recommended that as these were thinned out 
for firewood they should be renewed with this tree. " I t  
exhibita the most favourable growth when planted inside 
sholas of the indigenous treea (particularly in the ravines), 
ae it soon overtops all the native trees, and i t  has complete 
shelter from the wind when young. One tree in such a loca- 
lity in the grounds of Gayton Park at  Ootacamund is quite 
a sight: i t  is' upwards of 12 feet in girth and of enormoue 
stature." The Commissioner of the Nilgiris wrote in Decem- 
ber 1869 : 'c I t  may be said to be established that certain 
species of the Eucalypti grow splendidly on the Nilgiris and 
four times as fast as the teak-tree grows anywhere, and that 
the timber of the Eucalyptw is at least equal to teak for the 
~ar ious  purposes for which tesk-wood is wanted." The fol- 
lowing is an account given in August 1868 by the Con- 
servator of Foreate in Mysore of the Nilgiri plantations of 
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Eucalypti visited by him in company with the Madras Con- 
servator :- 

1. " I have the honour to report, for the information of 
"the Commissioner, that I lately visited the Government 

plantations (a t  Ootacamund) of Eucalyptue and other useful 
'' timber treea, chiefly exotics. 

2. " Major Beddome, the Conservator of Madras, at my re- 
"quest, kindly tookme over them, and gave me much valua- 
"able information. I would respectfully suggest that, if the 
" Commissioner should coneider the experiment worth trying, 
l'seeds of the various kinds of Eucalypti might be obtained 
" from the Australian Government, and these valuable timber 
" trees be introduced into Mysore. 

3. " In  the plantation me first visited, about forty acres 
"had been planted out with the Eucalyptus globulus (blue 
"gum). The planting wae commenced in August 1865, and 
cc the trees had grown capitally. I measured two trees planted 
"out (seedlings) in 1865. One measur'ed twenty-four feet, 
*' the other thirty feet, to the @p of the terminal shoot, and in 
"girth respectively, thirteen and eighteen inches. Major Bed- 
" dome tells me the timber is equal to teak, and, in spite of its 

rapid growth, is good close-grained mood. The growth, in 
" the Ootacamund climate, of this tree is almost incredible. I n  
'' the public gardens is a specimen of E d y p t w  globrlva now 
'ctmelve years old. I t  is about 100 feet in height and measures 
"six feet in girth, nearly, at  three feet from the ground. Thie 
"specimen branches low ; but i t  waa grown as an ornamental 
cctree, not for timber. To thrive well, the Eucalyptue requires 
'' an elevation of 4,000 feet ; several sites could be found in 
'' Coorg, Munjerabad, and Nagar, for its propagation. I t  is 
'' very hardy. I n  the plantations I visited, there. had been 
'' scarcely one casualty in the first year ; last year some young 
'' trees had been killed by frost, especially those in low and 
'' marshy ground. But, apart from the frost, the tree flou- 
" risbes best in damp ground ; the largest tree in the plantation 
'' grew close by the aide of a stream, and its roote mere entirely 
'' surrounded by water. 



4. '' Tiie manner of propagation is as follows : Nursery beds 
" having been prepared, the see& are sown broadcast (gener- 
"ally in December or January in Ooty), and covered lightly 

with earth to the depth of quarter of an inch. They are 
"watered copiously. When about three months old, they are 
" taken up, the roots covered up with earth, and then with moss, 
" aud the plants are in that state placed in fresh beds, or even 
" (in this climnte) simply under pandak, without being put 
" into the earth. Here they remain for about a month to re- 
" cover themselves, and they are then planted out in pits or 
" trenches, each plant being six feet distant from the next. The 
"dimensions of the pits and depth of the trenches varied 
"considerably. Some of the' pita were three feet cube, 
"others only. eighteen inches cube. The depth of the 
"trenches too varied from eighteen inches to thirty-six 
K c  inches. A uniform depth of two feet and breadth of two 
6c feet for the trenches, or pits t%vo feet cube, would perhaps 
<' be the best. If the spot where the seedlings have been planted 

out is well protected from the wind, they require no further look- 
" ing after. Should, however, the wind get a t  them, it ie found 
" necessary to remove almost all the leaves, as the plant is apt 

to get top-heavy, is blown over and injured. Being planted 
" out only six feet apart, they draw each other up, and require 
" no pruning, the lower branches dying off naturally. 

6. "If introduced into Mysore, we could not moss the . 
aplants. ~ n j o r  Beddome advised my using bamboo pots, 
'' which have answered well up here. The young seedling, on 
"being first moved, is put into the bamboo, which is then plac- 
"ed on the ground under the shade of pandals; when the 

time for planting has arrived, the young plant is pushed out 
" with a stick. 

6. " We then went on to Major Morgan's plantations. 
" Here I saw a thriving plantation.of Eucalyptus globulua aged 
"seven years. I measured one specimen. It was four feet 
"in girth a t  six feet from the ground, and seventy feet high, 
" measuriug about twenty-five feet to the first bongh. The 
"girth of this specimen mas exceptional, but there were several 
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" hundreds of trees which would have meaeured about three feet 
'(or three and quarter feet in'girth. They were all well grown, 
" with clean stems, and had never been pruned. They stood at six 
" feet apart, and Major Morgan has this year commenced thin- 
" ning them out. Grass grows well under the ahade of these 
" trees. 

7. "At  Major Morgan's plantations I saw specimens of 
"Eucalyptua globosa, E. peperetta, E. citrwdosa, several kinds 
" of stringy barks, all Bwalypti from Australia. They were 
" growing well. Major Beddome advises the introduction of 
" the following trees as the best known timbers : Euca6yptrs 
'' globrrka, Xtualypttca aideroaybn, and Eucalyptus marginuta- 
" a valuable timber and said to be obnoxious to white-ants. 

* * * * * * * 
a Tbe leaves of all the E ~ c a l ~ p t i ,  especially when the plants 
are young, are full of oil glands. The Eucal~ptua globulua 

" leaf has a atrong b t e  of camphor, aud goats even will not 
" touch it." 

Large plantations have since been formed by the Forest De- 
partment on these hills, and have succeeded admirably. In 
the plain districts of Madras, however, tlie attempt to grow 
the Australian gums has been a complete failure. Repeated 
notices have irom time to time appeared in the public journals 
on this subject, but the last notice I find is the followiug quo- 
tation from a receut report by the Sanitary Commissioner for 
Madras :- 
" I observe in the newspapers that the subject of the culti- 

vation of the Eucalyptua globulue in marshy places has been 
L L  under consideration with reference to the drainage of village 
" sites and protection of the health of the people in the Godn- 
"very district. As the order of Government on this subject 
"has not been communicated to me, I am not able to submit 
"any remarks on i t ;  but in regard to the general question of 
"the cultivation af the Eucalypti in the plains of India, I 
" have the honour to state that the experiment is almost cer- 
"tsin to fail. Looking to the importance of introducing 
" malaria destroying trees, I have personally been endeavour- 
"iug to grow the Eucalypti in Madras, but, so far, without 
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'Lany hope of success. The 4 s  germinate, and the plants 
"grow rapidly under shelter, but they seem unable to bear 
"the great solar heat and die off when planted out. They 
'' thrive but indifferently on the elevated paltern of Mysore 
"and i t  is only in our hilly ranges, with elevations of 4,000 
" feet and upwards, that they appear to grow vigorously. 
"Judging from the resulta of experimental trial of these trees 
' L  in Madras, I do not think there is any chance of their 0011- 
"riahing in the delta of the Godavery river. But while the 
" cultivation of the Eucalyptus in the Godavery district may be 
'' impossible, there are plenty of treea which may be substituted 
"for it. The supposed virtues of the Eucalypti in neutrali- 
" sing miasmata are probably exaggerated, and whatever 
" power they have in this way is possessed in common with many 
"other resinous-odoured plants, like cssuariana, mango, jack, 
''&c., which grow freely in the plains, wherever they are plant- 
" ed and taken care of. I would submit, therefore, that the 
" spending of money on an exceedingly doubtful experiment 
"is unadvisable, when experience has shown us that trees of 
"similar properties with the ficalypti may be raised with 
"every prospect of success in the eastern coast deltas." 

Major Beddame, the Conservator of Foresta, is of opinion 
that the E. globulus cannot be grown in the latitude of the Mad- 
ras Presidency lower than 4,500 feet. Colonel Morgan, D 4  
puty Conservator in the same presidency, says that E. qlobulus 
is best grown at an elevation of 6,000 to 7,000 feet; the red 
gum (E. rostrata), a t  5,000 to 6,000 feet ; jarrah (3. robusla), 
a t  4,500 to 6,000 feet. 

The experiments made by the Conservator of Forests in 
Mysore have not been successful. The 

M p r e  md Coorg, 
first sowings in 1870-71 failed, owing, 

i t  was mid, to a large proportion of the seed having lost its 
vitality before receipt in India. I n  1871-72 plantations of blue 
gum were commenced in N q a r  " with poor success, as out of 
6,490 seedlings transplanted, 5,816 died." I n  1872-73 the annual 
report informs us: "The exotics, chiefly Australian, intro- 
duced into the plantations, have failed in large numbers, and 
those which have so far succeeded require special care. The 
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attempts to grow the jarrah (E. rcurtrah) in Nandidrug have 
been successful so far, and the young treea look very healthy. 

I n  Bombay, aa far as we know officially, no attempts have a .  

Bombaj and B i  
yet been made to introduce these trees ; 
but I aee i t  stated in a newspaper 

that the Eucotyptus qlobulus is thriving in the Victoria 
Glardenn in the town of Bombay. The Coamisaioner in 
Sindh haa ctirculated a paper recently written by Dr. 
Morton recomaending the czltivation of the Brcalypti in 
that province, and he haa sent for a large qnantity of seed 
with which to commence experiments wherever poaeible. 

I n  Bengal all the attempts made to grow the E. globulus in 
the Botanic Gardens have failed. The 

Beagal 
sead eown hm o b n  germinated with- 

out difficulty, and in quantity. Planta have also attained 
the height of eight or tan feet, bub then they die out. Dr. 
King say# that the chief diffioulties of cnltivation begin 
when the roota have become sufficiently long to reach the 
water-level. He attributes the failure of the tree to the high 
watelclevel in the sub-soil, the high temperature, and the alluvial 
nature of the eoil of the province. Recently on 'a suggesd 
tion made by a native newspaper for the cultivation of the 
Eucalyptus gbbulus in the fever-stricken tracts of Burdwan 
and Hooghly, a lettar waa written from this Department to the 
Government of Bengal, No. 489, dated the 7th May 1874, an 
extract from which is appended :- 

"Although the alleged anti-miasmatic properties of this tree 
" are problematic, there is no doubt that the introduction of fast- 
'Lgrowing aromatic trees, like t l ~ e  gum-trees, which moreover 
"produce serviceable timber, can only be advantageous. The 
" species of Eucalyptuo, which grow luxuriantly on the Nil- 
" giris, and which are cultivated in Provence and Algeria (E. 
"globuluu, obliqua, and other epecies), are from the temperate 
" climate of Tasmania and the southern parts of Australia. These 
" do not thrive at  Calcutta, and would not thrive in the Burd- 
"wan district. But there are numerou epecies of this genus 
"which inhabit North Australia, Queeusland, and other parts 
"of tropical Austrdia, which, the Government of India is 

R 
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" informed, have been cultivated in the Calcntta Botanical Gar.. 
" dens, but hitherto without success ; and I am to suggmt for 
'' His Honour the Lieutenant-Governor's consideration that 
lL Dr. King might be encouraged to persevere in hie attempts 
" to introduce the gum-trees of tropical Australia." 

Dr. King says t h a t  even these species have never s n c d e d  
in  Calcutta, but he has sent for seed in order to carry out the 
experiments suggested, and promises to report the result. There 
are now, Dr. King reports, about sixty or eighty gnm-trees in 
the garden, many of them being from fifteen to twenty feet high. 

I t  is understood that the experience of the Calcutta Agri- 
cultural and Horticultural Society ia much to the same effect 
as Dr. King's. 

I n  Assam the only record of an attempt at the cnltivation 
of these trees that I can find is re- 

Assam 
corded in a recent report of the Agricul- 

tural and Horticultural Society. h. Imthurn, stating the 
result of an attempt to grow the Eucalyptus globulue a t  Tezpur, 
Upper Assam, writes as follows :- 
" I found it impossible to get the seeds to germinate in the 

" open, apparently owing to the soil being too moist. 
Sown in pots, the seed0 germinated pretty freely (from one- 

'Lthird to one-half of the number sown). The time required 
'L for the germs to appear above ground was from five to twelve 
f L  days, generally nearer the former term. The young plants . 
lfunfortunately look weak and premature, and are very slow 

in making leaves. 
4L The stilk bearing the cotyledons seems to have grown too. 

'Lfast, and proves too tender. Heaping up fine earth round 
" t h e  stalk does rery little good beyond preventing the stalks 
f a  from bending under the weight of the cotyledons. 
'' I have often noticed the same premature state with cold 

weather plants, which I wanted to raise during the rains so as 
6' to have early seedlinga. I t s  c a m  areJ as far as my experi- 
cL ence gm, either- 

" Too rich soil or ,, much humidity, or 
,, little light (reflected or directed) or 
,, high temperature, 



" I have varied my experiment6 so as to satisfy myself that 
'' the premature state of the young Ewatyptus plants is not 
" due to any of the first three oauses just mentioned, and i t  
" seems, therefore, that the high temperature was the cause of 
" the weakly state of the young plants." 

These remarks having been referred to Mr. Kurz, of the 
Royal Botanic Gardens, he said that in his opinion the failure 
of fiealyptus globulus in Assam was ascribable both to too 
great moisture and heat. 
'' I t  is true that the tree grows best in moist valleys of Vic- 

" toria and Tasmania, and must there be subjected to a good 
" deal of dry heat during the hot season ; but still the distri- 
" bution, which ranges from 37 degrees to 44 degrees south lati- 
" tude, indicates its  fitness for the Assam climate, while i t  will 
" no doubt prosper in the North-Western Provinces, kc., and still 
" better in the Mediterranean countries. 
" Dr. F. v. Mneller hse sent us another speciea less temper- 

" ate than the abovo, &., E. roetratus, and I enclose a few 
" seeds for Dr. Imthurn for en experiment in Tezpur. Dr. 
"F. v. Mneller thinks that this i the best kind for tropical 
" regions in India, and possibly Dr. Imthurn may be inclined 
"to try it and let us know by-and-bye with what results." 

These se& were sent with Mr. Kurz's remarks to Dr. 
Imthurn. 

I n  the North-Western Provinces, Kumaun is the only local- 
~orth-wm- ~ m .  ity where experiments have been offi- 

ainoer cially tried. In his report for 1870-71, 

the Conservator wrote :-"The climate and soil of Rani- 
khet are evidently well suited to the Australian gum- 
trees. We have now gained considerable experience in 
the oultivation of these very valuable trees, and I am convinc- 
ed that the best mode is to break up patches of ground and 
sow the seed broadcast on the spots the trees are to remain on ; 
for although the young saplings are not killed by transplantin,a, 
their growth is very considerably delayed. The wed should 
be sown in the rainy season, and i t  will then germinate in 
about eight or ten days. The blue gum is doubtless the 
quickeat grower, and will do well enough for fuel; but I 
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doubt its being of much use for timber, and I am rather 
afraid that it will be liable to get broken by the severe gala 
of wind peculiar to the Himalayas. . . . I have directed Mr. 
Craw to break up open patches of ground in the forest and 
sow all the gum seed he has, and next year I mean to go on 
with this work on an extensive scale, and there are many 
acres of small open spaces on the Ranikhet hill which I hope 
to get covered with gum-trees in this way." 

Ha mns also going to try further experiments a t  Chakrata. 
I n  1871-72, Mr. Craw reported from Rnnikhet :-" 7,600 

gum-treee have been planted in cantonments, and with fevt 
exceptions are doing well. In February laat, about 300 
gum seedlings were taken from the Ranikhet nursery and 
planted at Mohahu (Kumaun). By the end of June, these 
little trees had grown from four inahes to six feet in height, 
but I have since heard that many of them died soon after the 
heavy rains set in. If this is the oaee, the gum tree will not 
do in such a damp climate a~ the Bhabur. A small quantity 
of gum seed was sown near Chrkrata, but the heavy enow of 
laet winter rotted it, and not one single seedling appeared. 
However, I fear the gum-tree is not suited to that cold and 
bleak climate." 

Mr. Craw's laat available report, dated 96th Maroh 1873, 
ehews that he had then between 15,000 and 16,000 gum-trees, 
and wae expecting a large increase to his stook from h s h  
sowings. He considers that they have become acclimatized 
a t  Ranikhet, and gives some measurements in support of hie 
opinion. The oldest of the gums, planted in August 1869, 
was 80 feet high when he wrote, and a number of others p lant  
ed in August 1870 xanged from 15 to 20 feet, the average 
being nearly 18 feet. He  finds the seeds succeed best when 
rown in early spring. The young plants thus attain a few 
inches in height before the rains set in and are not liable to 
rot off in the seed beds or in tranaplmting, which they do 
when from any cause the sowing has been unseasonably de- 
ferred. 

Colonel Ramsay says that the Eucalyptus grows admirably 
at Naini Tal at an elevation of 6,700 feet, and at Donagireg 



AND OTHBX AUSTRALIAN QUYS IN INDIA. 129 

at  an eleration of 6,500 feet, " thereforeJ' he says, " it may 
be fully admitted that it does not suffer from the froste to 
which hills to a height of 7,000 feet are liable." Captain 
Birney in a small experiment found the E. globuh the quickest 
grower of the seven gums he tried, it attained a height of six 
feet in one year. 

In  the Punjab repeatad attempts have been made by the F o r  
est Department to raise the varioueapeciea 

Punjab. 
of this genus. In his Punjab Plank 

(page 93) Dr. Stewart says :-" These Australian trees have 
as yet not been found easy to raise in the Punjab, although 
improvement is taking place in that respect. But several 
of the treea, which have succeeded a t  Lahore and Madho- 
pur, where they were first introduced in 1860 by seed obtained 
from Dr. Chalmers, have grown at  leaet twice as rapidly as the 
ordinary Punjab trees." 

Dr. Stewart doen not specifically mention the blue gum, and 
it is not probable that this mas one of the kinds which he 
mentions as having succeeded. Seeds of E. gigantea (from 
Adelaide), E. d e r o q l o n  (iron-bark, from Victoria), and other 
speciee have been obtained from time to time and tried in the 
Changa M- plantation without success. The blue gum 
always failed. Writing in April 1870, Mr. Baden-Powell report- 
ed that the experiments had been " so very satisfactory that a 
more syetemstic effort to grow the tree on a large scale is desir- 
able." He said that I 8idero.ylon had been very successful. 
Further experience however mused Mr. Powell to change his 
opinion. I n  February of the present year he wrote: "The 
only place we grew gums was a t  Changa Manga, and the plau- 
tation officers &re have tried all aorta of epeciea. We obtain- 
ed a large amount of seed, gave i t  a fair trial, and concluded 
that our plains do not suit the Eucalyptue species, but that the 
lower hi& would be their proper plaoe." Of the Eucalptue 
globulus he said : " I t  ie the most difficult of all the gume to 
rear in the plains. They have been tried and always failed at  
Lahore. 1 had one, I think about the third or fourth in all 
Lahore, that survived and grew just as  Mr. Hume describes, in 
a hectic, unhealthy eort of way." These remarks were xnade 
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on a request from the Government of the Punjab for seeds of 
the blue gum, which Dr. Scriven, attracted by the newspaper 
reports of the properties of the tree, wished to try in the central 
jail. He  also recommended its being planted along the banks 
of canals in those districte where the canals had increased 
fevers. This Department asked the Governmeut of the Punjab 
to enquire into the resulta of the trials made a t  the Changa 
Manga plantations, saying that if after considering them i t  was 
of opinion that further trials would be useful, the application 
for seed might be renewed. This was last February, but no 
further communication on the subject has been received from 
the Punjab. There is a blue gum at  Simla in the grounds of 
the Simla Bank. It is not a particularly good specimen, hut 
ib existence shews that when once ebtablished the tree can 
e b d  frost fairly well. This tree is Borne years old. I sowed 
a cpnt i ty  of blue gum seed at  Simla in the spring of last year. 
The plante grew rapidly, and I gave away a number of them 
when they were about a foot high. Those that I kept stood the 
winter fairly, though it was very severe, and were in good aon- 
dition when I left at  the end of January. But it was evident 
that if they had not been sheltered the seedlings would have 
perished, and i t  seems certain that the frosts of Simla are too 

severe for the tree in the early stages of its growth to admit 
of its satisfactory cultivation on a large scale at  that altitude. 

I n  Oudh the Eucalyptus globulus has been tried without suc- 
cess by Dr. Bonavia. I n  hie report for 

Oudh. 1875-74 on the Lucknow gardens, he 
writes : 

'6 So much has been written lately about the Eucalyptw that 
a few words upon it may not be uninteresting. Several years 
ago some seed which was ticketed E. gglobuttlcr germinated well, 
and several of the plants throve and were planted out. Most 

'(of them died one rainy reason. Two escaped and grew to 
about 30 feet high. The leaves had a bluish bloom on them 

6' and were very fragrant. The leaves of the lower part of the 
'6 tree were mtally different in shape from the upper ones. Both 
(6 these trees died during a subsequent rainy season. I have 

now in the Hol-ticultural garden 22 trees of another kind of 
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" Eucalyptus, which Dr. King, the superintendent of the Royal 
c'Botanic Garden, thinks is the Marginatus. If so, he states 
"it  is a very valuable timber tree and equal to the inahogany. 
"This kind thrives very well. Some specimens, I should say, 
"are ab'out forty feet high. They don't mind the hot minds, 
"the rains, or the frost. Some have flowered but not seeded yet. 
"This may be a good kind to introduce into the Oudh forests." 

We have no record of any other attemp& to introduce the 
the blue gum into Oudh. 

In  the Central Provincee the only attempt made, aa far as  
we know, is a recent experiment by Colo- 

Central horinwr. 
. nel Wood, Deputy Cornmissioner of 

- .  

Sironcha, who brought out a large quantity of seed with him 
after his retnrn from furlough, meaning to introduce the tree in 
the Central Provinces. I can find nothing ae to the result of 
this experiment. 

The only other place where, so far as our knowledge goee, 
Z. globulus has been tried is in the 

Xicoban. 
Nicobars. The seedling appear to have 

done fairly there yet, but the success of the experiment is 
problematic. A report hae been called for aftsr a year's 
experience. 

Thus it appears that after repeated experimenta the Zucalyp- 
tus globulus haa succeeded only at Ranikhet in  the North- 
Western Provinces and on the Nilgiris in the Madras Presi- 
dency. Even in Mysore and Coorg, at  an elevation which 
might have been supposed not uufavourable to the tree, it has 
failed. Henvy charges have been incurred from time to time 
on account of the importation of seeds from Australia, and i t  
seems questionable whether i t  is worth while going to much 
fnrther expense in the attempt to introduce the tree on the plains 
of India. I t  is s native of the cool, temperate zone of the 
Australian continent and Tasmania, and its unsuitability to the 
tropical plains of this country seems now manifest. I t  might 
probably succeed well on the lower rangee of the Himalayas. 
I n  these localities it is hardly wanted as a malaria-destroying 
agent, but it might be useful in the reboisement of such bare 
places as the chain between Kusaowlie and Simla. The aroma- 



tic emanations from the tree are so strong that it is said cattle 
will not touch it. I n  this reepect and in its extremely rapid 
growth (at Ranikhet the growth of a particular tree during the 
course of a year measured no less than 18 feet) i t  possesses great 

advantages. 
Certainly, if the tree possessed all or even haIf the virtues 

currently attributad to it, Government would be bound to make 
the most strenuom efforts, without reference to cost, for its 
universal establishment in India. Here is a list of some of the 
virtues ascribed to i t :  When thickly plonted in marshy dis- 
tricts the subsoil is speedily relieved of its superabundant mois- 
ture as if by pipe-drainage, the tree absorbing daily tan timea 
its own weight of water from the soil. Miasma ceases wher- 
ever it flourishes, and fever flies before its face. The healthi- 
neee of the Australian climate is caused by the emanations from 
the tree. The bark and leaves possess febrifngal aud antiseptic 
properties. I t  is valuable as a disinfectant and as an active 
agent in the treatment of diseases of the larynx and of the 
mucous membrane generally; its leavee make a good lozenge 
for the throat, and baths in hot water, in which the branches and 
leaves have been infused, remove rhenmatic pains, neuralgia, 
and the debility left hy malaria. I t  is praised as a perfume 
(to which the name Enculyplor has been given) and as a cigar 
to promote digestion and for bronchial and asthmatic affections. 
And lest, but not least, it has been discorered to be an infalli- 
ble remedy against the phylloxern vastatrix, thus : inoculate the 
vine attacked with the pure essence of E. globulw, and in three 
days the phylloxera entirely disappears, while the vine is nnin- 
jured. It is not stated that the nbbt? who made thie great die- 
Wvery has claimed or received the reward of three hundred 
thonsand fma offered by the French Government. 

This catalogue of the virtues of the blue gum makes one 
think of the wonderful powere supposed three hundred yearn 
ago to be by that " most holy herb," tobacco. Clear- 
ly such statements want contirmation before they can be accept- 
ed. They bear indeed on their face the mark of exaggeration. 
I n  one of the papers in which an account of the properties of 
the tree is givea, i t  is stated that the British Government has 
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largely grown i t  in India and on the weet coa t  of Africa with 
astonishing resdtn in the diminution of fever. Now we know 
thnt in India no such results have been obtained, and on the 
west c o a t  of Afrioa attempts are only now being made to intro- 
duce the tree, and Dr. Hooker is very doubtful of i t .  succeed- 
ing there. Mr. Broughton, Government Quinologist at  Mad- 
ras, has examined the bark and leavee of the tree with the result 
rrtated in the report to the Government of Madrrs appended, 
dated 29th May 1872 :- 

L L  Much haa lately appeared in the papera and quasi- 
LL scientific journals concerning the vduable qualities of the 

Eucalyptus globulus as a febrifuge. In the Lancst for %Oth 
"April 1873, a notice is given of the ueea of this tree me- 
" dicinally, in which it is stated that all parts are most valu- 
t L  able. as a febrifuge medicine, and also that the leaves, when 
"smoked, are most efficacious in allaying pain, calming irri- 
" tation, and procuring sleep. This article furthermore in- 
'L forma ue that Professore Vanquelin Leiciana obtained an 
"alkaloid from the bark which crystallized like quinine as a 

sulphate, and which yielded the ordinary reaction of quinine 
" with chlorine, water, and ammonia. I have examitled the 
'' bark and leavee of the EuacrZyptus q l o b u l ~ ,  and have the 
"honour to state that neither quinine, quinidine, ohinchonidine 
cL nor chinchonine ie contained in the plant in any proportion." 

The only precise instances of the removal of fever by the 
agency of this tree are thoee given by M. Gimbert in his paper 
read before the Acad6mie des Soiences, on which the numerom 
articles which have appeared in the jonrnala lately have been 
baed. The wee quoted are certainly remarkable if they can 
be accepted without qualification, but Dr. Hooker, on the other 
hand, says that he hae failed to discover that the reputed vir- 
tues of the tree have any certain foundation. 

However, without discnssing the question of i b  febrifugal 
and antimiasmatic qualitier, there can be no doubt that the 
Eucalyptw globulus is a very valuable tree. Its timber is 
excellent, very strong and durable. At the Paris and London 
Exhibitions the wood was mentioned in high terms as very 
suitable, from its hardness and durability, for various purposee, 

8 
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and especially for ship-building, as i t  resista the attacks of 
insects in the water. At the Paris Exhibition of 1862, the 
mood was recommended as well adapted for railway sleepers. 
M. Trottier, who has written a pamphlet on the cultivation of 
the blue gnm in Algeria (where it is now largely grown), 
calculates that in eight yeara a tree would be sufficiently large to . 

cut up into sleepers. I n  Australia the timber of the blue gum 
is greatly used by colonial shipbuilders and by millwrights, 
carpenters, and makers of implements, as well as by engineers 
in the construction of works requiring beams of great span. 
Mr. Broughton reports that the tree produces a gum resin in 
considerable quantities, closely resen~bling kino in its properties. 
He  found it yield no less than 43 per cent. of tannin, and he 
thinks it probable that the gum would be found valuable as an 
astringent medicine. Ita growth, as has already been mid, is 
astonishingly rapid. 

But if the reputation of Eucalyptus globtrlus as a sanitary 
agent cannot be confirmed, i t  will probably be advisable not to 
waste money in further attempta to naturalize i t  on the plains. 
There are many other species of the same family which, as natives 
of the hotter parts of Australia, will probably succeed perfectly 
in the plains of India. Their growth, like that of the blue gum, 
is rapid, and the timber of many (that of the jarrah for in- 
stance) is excellent. The propagation of Eucalyptus gbbulur 
should be confined to those localities which are known to be 
suited to it. 

Appended is a memorandum on the method of planting the 
Zucalypti by Colonel Morgan, Deputy Conservator of Forests 
i n  Madras, with marginal notes by Captain Campbell Walker :- 

Memornndum on tire planting of Eucalyptus, by Colonel H .  R. 
MORGAN, Deputy Conservator of Forests, in charge of 
Muduma2lai,. &c. 

"The seed, which should be procured in January or February, 
" ~bould be placed in beds in rows 6 inches apart. 

2. "When the plants are 6 inches high, they should be 
" taken up and placed 6 inches apart in beds ; the roots should 
" be shortened to 4 inches. 
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3. "When 3 feet in height, the plants are taken up with a 
"ball of earth round their roots, moss is bomd tightly round 
" the ball, and the plants are left in beds well earthed up about 
" the roots and watered till the yonng rootlets show through. 

4. "The) may then be put out. April is the best month 
" for planting, rrs the planta are then able to make strong roots 
" before the monsoon. 

5. " When moss is not available, bamboo pota may be used, 
"taking care to keep the large end of the joint for the top of 
"the pot ; the hole at the bottoru to be plugged with grass. 
" The planta should be placed in the pots when 8 inches in 
"height, and left till they are 2 feet high and the roota show 
" through ; then thrust the roots through, and the plant come8 
"out with a ball of earth attached to the roots. Pita should 
" be 18 inches cube. 

6. " In  the seoond year i t  will be necessary to prune the 

Ron.-I do not like b 
" trees heavily to remove all sidebranch- 

advance theoretical opi- " but the three pairs at the top. 
nions in oppomtion b 
C ~ I O ~ ~ I  Morgan's as- 7, " E u ~ ~ l y p t w  g l o b ~ l z ~  is best grown 
pmience, but. I cannot help 
L i i k i . ~  thin pmnbg " from 6,000 to 7,000 feet elevation ; tha 
might dinpenad with, 
and tb - lea " red gu 111 (Eucalyptua rostrata) from 6,000 
mtnre.-C. W. "to 6,000 feet; the jarrah (Eucalyptua 
U robwta) (marginatat) from 4,500 to 6,000 feet. If the situation 

is very exposed, place your treea 4 feet apart in trenches 18 
inches wide and deep. 
8. It I n  rich soils thinning may be necessary in the seventh 

Ron.-I  hbre men 
'' year; in poor soils, the tenth year. Grass 

p!mtntions in which thin- (b land ie best broken up by heavy ploughs, 
war absolutely r L y  in the f i f i  eu. ' I  and if a crop or two of potatoes or o a t  

Ro rule can be hid barn, 
u w much depenb on ' I  are taken off it, the better for the plants. 
mil and expomum, and thee 
object for which the - " A tree of E ~ l y p t u ~  g l o b u l ~  at twelve 
M FOIP-&. W. "years of age in good soil will weigh a 

'' ton." 
3. E. (YaoNNoa. 

. I S  



6ht the dtibatior, of tbc bffeyerrt species of QtioaI~tns in 
BoriBem t b i a ,  bg 8. bmttbis, iIJnspectar.6eneral of 
#orest$,-@ateb simla, 191Q 8uIg 1876, 

THE followha m.emgrks should be read in connection with 
Mr. O'Connor's memorandum on the cultivation of the 
species of Eucalyptus in India, which brought together all 
fach bearing on thie qosstion which had been reported to 
3overnment to the close of 1874 :-The data recorded in that 
note showed conclasively that Buccrlyptw globultu does not 
thrive in the plaine of Nocthern kdia. The d germinates 
readily, but the heat of summer, and more than that 
the damp heat of the rains, wu, found to be against the 
tree, and though it may live, and even grow rapidly for 
a few years, i t  invariably dies. Dr. E. Bonavia a t  Luck- 
pow wrote in Augnat 1875 an follows:-"In 1866 I 
slowed a lot of Eucalyptus g&dt(d. They germinated well 
and all but three died daring the raine of 1867. At the end 
sf 1867 the three surviving plants were 8 feet high and in 
perfect condition. They grew to a beight of 30 or 40 feet, 
and died a few years after dtuing the rainy aesson." At the 
Changa Manga plantation in the Punjab, 40 miles south-east of 
Lahore, h'uculyptw globdus has done worn thn anp of the 
other species. 

The seeds of the blne gum tree which were procured i2a 
1875, and which were sown by the cantonment authorities in 
Meerut, Roorkee, Sialkot, Bawalpin& and Peehawur, are re- 
ported to have germinatad in most awes; but thia d~ not 
prove that the plants wit1 lire more t b  a few years. 

Nor are these unfavorable read& to be woodered at, for 
he horns of the blne gum tree in Tasmania and Victoria, 
between 35" and 43' earrth latitude, whereas Peshawur, the 
northernmost of the stations in the plains, is situated in north 
latitude 34'. The climate of Northern India in the plains is 
totally different from that of Tasmania and Victoria. The 
following is a comparative statement of the mean temperature 
of the atmosphere during the four seasons of the year at 
Melbourne and Ootacamund on the Niigiris, where the tree 
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thrives luxuriantly, and a t  thme stations of North India- 
Lncknow, Lahore, and Pesbawur :- 

Nm.-The aaasonr an, .s follows :- 
At Yslbouma At Indian rtationr. 

r--A 7-- 
Spring ... LptamberOotober November. Muah A m  
Hummer ... Deoernber Jarnary February. June July August. 
Autumn ... Maroh April &ye September Ootober November. 
Winter ... June J d p  August December Januory Fabranry. 

These figures will show at a glance the great difference 

S ~ n o ~ r  

Latitude ... 
Elevetian ... 

Spring ... 

Summer ... 

there is in the temperature of the Ihdian stations in the p l n h  

11%' N. 
7,490 ft. 

1 6 9 O . 4  

M0tI 

e l u r .  

37@49' 5. 
91 ft. 

67°.0 

65P.3 

ae compared with those placea where the tree livee and thrives, 
In arder to complete the comparison of the climatic con- 

7C.S 

65O.1 

22O 9 

ditions a t  them places, it would be necessary to sxamins 

Pnhawur. 

34'4' N. 
1,280 ft. 

72'2 

89O.8 

76O.4 

56-9 

75". 

Luaknor. 

26°51' N. 
636 ft. 

, 71°.6 

Ego. 

Autumn ... 
Wmter ... 

Year ... 

the temperature of each month, the mean as well ae the maxi- 

Lahore. 

, 31'3 Y N. 
839 ft. 

78' 0 

88O.7 

1 ;:: 61O.8 

ma and minima, and to compare atmoepheria moisture and 
rainfall. This, however, would lead too far at  presen4 nor is 
it necessary, for the fignres already given suffice to show thab 
if we expect to see plantations of the blue gum thrive in the 
plains of Northern India, we are indulging in uangaiam hope  
which are noti likely to be realized. There are, it i s  true, cer- 
k i n  trees which accommodate themeelves in a mmt remarkable 
manaer to difbrent climates : thus the paper mulberry (Brow- 
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ronetia papyr;f'a) l i va  in Northern Europe, in Japan and 
China, the South Sea Islands and Siom; and the coffee thrive8 
under the heavy rainfall of Coorg and Ceylon, as well se in 
the dry climate of Arabia and Abyasinia. 

Bllt of the Australian blue gum it haa not yet been 
proved that i t  accommodates itself readily to a climate entirely 
different from that of its native country. I t  thrives in Algeria, 
in Provence, and South Europe generally, and in India on the 
Nilgiris, at  Unikhet, Abbottabad, and at other hill stations of 
the North-\Test Himalaya. At  the hill stations of North- 
ern India, up to an elevation of say 5,000 or 6,000 feet in the 
Punjab and 7,000 feet in Kumaun, the cultivation of the blue 
gum should be continued, and in the event of land being 
obtained for the production of fuel for the cantonmente of 
Kasauli, Sabathu, and Dagshai, it will be proper to try the 
Mue gum and other temperate species of Eucalyptus on a 
large scale, togebher with the two Australian Acacia (Acacia 
dealbata and Acacia melanoxylon) which have grown most 
luxuriantly on the Nilgiris ; and in these situations it is not 
impossible that these exotic speciea will answer the purpose 
better than any of the indigenous trees. I n  the plaius of 
Northern India, Peshawur is the only place where I could 
recommend that the experimental cultivation of Eucatyplue 
gtobulus be continued, and even here me are not justified in en- 
bertaining any very sanguine expectation regarding ita success. 

Other species of Eacalyptus, from the temperate regions 
of Australia, have been tried in the plains ; bnt though some 
of them have answered better than Eucalyptus gldulw,  the 
success has not been so marked as to justify cultivation on a 
large scale. At the Changa Manga plantation in the Punjab, 
where from 3 to 4,000 trees of different species have been 
planted out from time to time aince 1869, and where they 
have been tended with great care, only about 120 trees were 
alive when I visited the plantation last April. The ~ l a n  fol- 
lowed and the experience gained in thnt place is follows :- 
The $ante are raised in pots ; when a year old they are put 
out into nurseries, and when two years old they are planted 
out. They are generally planted out in June, and a large 



proportion die the name year dnnhg and after the rains. 
When larger they have a sickly appearance during the hot 
winds, the branchea dry up, and many trees die. 

The following are the principal species that have been tried 
in Northern India :- 

I.-Eucalyptw amygdalina, Labill.-Pep permint tree;-- 
Taamaniq Victoria, and New South Wales. A num- 
ber of trees, believed to belong to this species, are a t  
the Changs Manga plantation. The largest is 8 years 
*ld, and was, when I examined i t  in  April last, 56 
feet high, and 27 inches in girth. Good specimens of 
the same species, but younger, are a t  the Shadera plan- 
tation near Lahore. At Lucknow this species has 
failed. 

11.-Eucalyptus obliyua, LyHeritier-Stringy bark (Euca- 
lyptue gigantea, Hook. 61.)-Tasmania, Victoria, and 
South Australia. This species grows well on the 
Nilgiris, and has been tried a t  Changa Mmga. At 
Lucknow it has failed. 

111.-Emalyptus p iprda ,  Sm.-Peppermint tree, stringy 
bark-Victoria, New South Walee. I s  grown on 
the Nilgiris. 

IT.-Etrcalyptw marginata, Sm .-Bastard mahogany- 
Yarra -West Australia. Cultivated on tho Nilgin's, 
At Lucknow this epecies does not stand the raina. 

V.-Euccrlyptw mminalie, Labil1.-Box, peppennint, gum, 
weeping gum, drooping gum-Tasmania, Victoria, 
South Australia, New South Wales. Branches 
pendulous, leaves lanceolate, 3.6 inches long, acu- 
minate, more or lees falcate, the lateral veine 
numerous, parallel, the intramarginal veins close 
under the thickened edge. Some of the spepimen8 
a t  Shadera and Lahore probably belong to this 
epeciee. 

TI.-Eucalyptus hwxylon, F. Miieller-Iron bark-South 
Australia, Victoria, New South Walee. 

VI1.-Eucalyptus ~obwta, Sm.-swamp mahogany, whih 
mahogany, also d e d  yarra-New South Wales. 



Theae are the more important speciea of h a a l f l t w  from 
temperate Australia, which have been introduced into India. 
Some of them may possibly be found to accommodate them- 
selves better to a hot climate than the blue gum, and experi- 
ments to cultivate them should continue to be made on a small 
sqle, where competent supervision is available. But i t  is 
essential that theae experiments should be made with correctly 
named seed, and that the original namea should be preserved. 
At present our information concerning the particular species 
which have beet stood the climate of the plains is scanty, 
because i t  is extremely difficult, and in aome cases impossible, 
to determine the speciea from leaf-bearing specimens without 
flowers and fruit. Thus there are a t  the Anarkhalli Gardens, 
Lahore, in front of the Montgomery Hall, a number of fine 
specimens of three or four species, but i t  is not certain to 
which species they belong. The same difficnlty existe with 
regard to some of the trees at  Changa Mnnga. I t  would be 
wasting pnblio money to make these experiments wiih the 
temperate speciea of E m l y p t w  anywhere in the plains, except 
where competent supervision is available throughout the year, 
such as the gardens at  Lahore, SahBranpnr, Lucknow, and 
Borne of the plantations of the Forest Department in the plains 
of the Punjab. 

The c u e  is quite different in respect of those kinds of 
Eucalyptus which are found in Queeneland and other parts of 
tropical and sub-tropical Australia. The number of these is 

but they are much lese known than the temperate 
speciea. So much, however, is known that two kinds-Eu- 
calyptw resinifma and Eucalyptus rostrata-are likely to thrive 
well in the plains of North India from Oudh to the Pnnjab. 
The merit of having first drawn attention to these species 
belongs to Dr. Bonavia at  Lucknow. In  his report for 1873- 
74 he stated that in the Horticultural Gardens he had 22 treee 
of a kind which was then eupposed to be Eucalyptw marginada, 
and regarding which he wrote :-" I t  do- not mind the hot 

winds, the rains, or the frost." 
In a later report of 27th August 1875 Dr. Bonavia 

states that in 1867 he sowed a lot of Eucalyptus seed of 



various kinds, that all germinated well, that most kinds died, 
but that one kind lived and thrived. Of this kind Dr. Bonavia 
wrote :-'' We have some specimens now between 30 and 40 
feet high; some are in the Horticultural Gardens, and some 
in the Wingfield Park. They passed through the very trying 
rains of 1870 and 1871, and did not perish. They stand our 
frost well (5' below freezing point) and are not in the least 
injured by the hot winds. The one which seeded last year is 
of this kind in the Wingfield Park, and Mr. Ridley states he 
raised from i t  about 100 healthy seedlings." I n  the same 
report Dr. Bonavia explained his reasons why he believed the 
two species whioh had succeeded well at  Lucknow to be 
Eucalyptus mutrata, Schlecht, a tree indigenous in South Aus- 
tralia, Viotoria, New South Wales, and Queenslnnd. Speci- 
men0 of the tree in the Wingfield Park (in bud) and of the 
tree in the Horticultural Gardens (in leaf only) were sent to 
Kew for identification. The former was named Eucalyptus re& 
nifcra, Sm., while the specimens from the Horticultural Gardens 
were identified with Eucalyptus roetrata, Schlecht. The diffi- 
culty, however, of correctly naming species of Eucalyptw 
from incomplete specimens ie so great, that some uncertainty 
still exists regarding the correct names of these trees. 

A species which is believed to be Eucalyptus rostrata hag 
succeeded well, and has attained a considerable size in the NQ 
plantation in the Amritaar District of the Punjab. 

So much, however, may be regarded as probable, that the . 
two species mentioned will be found to thrive in the plains 
of North India. Eucalyptus rostrata is known as whib or red 
gum in South Australia, and as flooded gum in New South 
Wales. Eucdyptus resinyma is found in New South Wales, 
where i t  is known as red gom, red mahogany and leather 
jacket, m d  it also grows in Queensland. 

If therefore the experimental cultivation of EucaIyptus is to 
be continued at  the military ststions in the plilins of North 
India, then two species-Eucalyptuu rostrata and Eucalyptus 
resinifcra-should be selected, and no time and money should 
be wasted on experilnents with Eucalyptus globulua in tire 
plains. 

T 
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The question naturally arises whether the same beneficial 
results may be anticipated from the cultivation of these species 
which have been reported of the blue gum plantations in 
Algeria and Provence. All the speciea of this genus which 
have yet been cultivated in India have one quality in common 
-an extremely rapid growth. The seed germinah  readily, 
the plants are raised and transplanted without difficulty, and 
where the climate is suitable, they attain 40 to 50 feet in from 
six to eight years. Very few other trees are known which 
grow with such rapidity, and this is the great advantage of the 
Eucalyptus. Should it be possible to grow the species here 
recommended on low and moist ground, they will doubtless 
have a beneficial effeot in drying such places, just as plantn- 
tiom of spruce are made with much success in Europe to dry  
low, swampy stretches of ground which are imperfectly drain- 
ed. I t  remaina to be proved whether the sub-tropical species 
of Bucialyptw can be raised in damp and badly drained places 
in the plains of India; but under all circumstances i t  will be 
a great advantage to raise rapidly belts of treea as a protection 
against hot winds, or for other purposes. A most useful work 
was commenced a few years aqo to improve the condition of 
the station of Nasirabhd by planting a belt on its west side to 
afford shelter against the hot parching winds and drifts of sand. 
Unfortunately, owing to the difficulty of obtaining land, and 
other circumstances, the work could not be continued. But if 
the two species of Eucakj/ptw here recommended, or any other 
species were found to thrive at Nasirabhd, the raising of such 
a protective belt would be greatly facilitated, in case at some 
future time the work were resumed. 

Whatever the facts may have been upon which Dr. Cfimbert 
based his remarkable communication to the Academy of 
Sciences a t  Paris regarding the sanitary effect of blue g- 
plantations, the extremely rapid growth of the tree would & 
far to explain some of the facts reported by him. We have 
many instances in India of the effect produced upon the sani- 
tary condition of a place by changes made in the surrounding 
vegetation. As a rule, it is true that effectual clearances seem 
to make a place less feverieh and more healthy. This, a t  least, 



is the case in the tropical parb of India. The climate of 
Akyab was notoriously unhealthy, and at  certain seasons almost 
fatal to Europeans, until Captain (now Sir Arthur) Phayre, 
while Commissioner of Arrakan, took measures to convert 
nearly the whole waste land and jungle around the station into 
paddy fields, and this change had a marked and most beneficial 
effect upon the salubrity of the place. I t  is also true that the 
plantation of Changa Manga in the Lahore District has been 
extremely feverish since the sissoo has grown up into a forest, 
while fever is not more prevalent than formerly in the open 
n ~ k h s  which surround the plantation. On the other hand, it 
seems to be acknowledged that, in the open country in the 
plains of North India, stations are improved and become 
more healthy by the planting of trees. If this is ad- 
mittad, then obvionsly the object desired is gained in the 
shortest time by planting those species which grow most 
rapidly. 

I t  still remains to be proved whether the blue gum has 
any other qualities beyond its rapid growth which would 
explain its supposed beneficial effect upon the sanitary condi- 
tion of places where it has been planted. Its leaves are highly 
aromatic, but so are the leaves of other species of the same 
genus. At all events Euealyptw globulw does not thrive in the 
plains of North India, while the two species here recommended 
may reasonably be expected to succeed, and under these cir- 
cumstances I would recommend that they be planted. Such 
plantations should at  first be on a small scale, so as to ascertain 
the treatment they require, and as long ss the operations are 
in this experimental stage, they should not be undertaken 
anywhere, except where competent supervision is available 
throughout the year. Few things are more calculated to waste 
public money and to lead to erroneous conclusions than to 
make such experiments, all over the country without competent 
and efficient supervision. The public gardens at Lucknow and 
Sah6ranpur, the public gardens of a few cantonments, the 
plantations in the plains of the Punjab under the Forest De- 
partment, and the Anarkhalli Gardens nt Lahore afford snffi- 
cient opportunities for making these experimeots. 
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A t  a later stage, when the best mode of treatment is known, 
and the requirements and manner of growth of the tree have 
been studied, regular plantations may be established on a 
larger scale wherever they may be considered necessary. 

The present recommendation relates to two species only 
-Eucalyptw rostrata and Eucalyptus rea'nifm ; but there are 
many otllers which inhabit the tropical and sub-tropical regions 
of Australia, and which probably may with advantage be intro- 
duced into India. Many of the species of this genus produce 
a hard, heavy, and durable wood, which is much prized for 
building in Australia, and which, though it may perhaps be 
apt to split and warp in the climate of Northern India, will 
always be useful as fuel. Although therefore we must not hope 
so far to educate the blue gum of Tasmania and Victoria as 
to make it grow and thrive in the plains of North India, the 
introduction of other species will probably prove an important 
and beneficial measure. 

81t a ncb~  tcst fot astcriainittg t le  Sfason a t  bkicb dinlie 
BRS been ft'alleb. 

A PAPER preeented by M. Prillieux to the Central Agricultural 
Society of France contains eome interesting observations on 
the means of ascartaining the season in which the trees that 
produced timber offered in the market were felled in forests. 
The season in which trees are felled seems to exercise a great 
influence on the durability of timLer nsed for building purposes. 
Tilnber obtained from a tree felled a t  a season when the sap is  
in full flow is, i t  is believed, more susceptible to decay than 
timber from a tree felled in winter. . This belief is general and 
of ancient date, and i t  is confirmed by daily experience and. 
by the results of several inquests held under ordera of the 
Courk (in France) for ascertaining the causes of decay in 
timber nsed in newly constructed buildings. 

But if architects and builders are unanimous in recognizing 
the danger there is in using indiscriminately wood obtainedfrom 
trees felled when in full sap, they are also absolutely without 
tllc means of tclling the difference when once the timber has 
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been promiscuon~ly stored in depdts. Builders are therefore 
in a very sad predicament ; since they know that the quality 
of the wood varies markedly according to the season in which 
the trees are felled, and yet they have not the means of 
distinguishing the quality of the timber they use. On this 
point however pure science is able to cooperate successfully 
with practice, and the question of practically determining the 
seaeon in which trees have been felled may be solved by 
fblloming the indications furnished by vegetable anatomy and 
physiology. 

We know that in living plants the organic elements of nutrition 
whioh are assimilable, are, during the season of active veeta- 
tion, formed in superabundance, i.e., in excess of requirementa 
of nutrition. Duringsummer and autumn this surplus is deposited 
in reserve for future use in the cellular tissue or parenchyma. 
Sometimes these organic substances accumulate in the form of 
sugar as in the case of the beet root : but more frequently-and 
especially in the case of trees-in the shape of starch in deposit in 
the cells of the pith and of the woody cylinder (rned~illary rays and 
woody parenchyma). I n  spring when vegetation recommences, 
these organic assimilable substances are absorbed and used up 
in the process of growth, during the interval which must elapse 
before the leaves are fully developed to perform their functions. 

Such being the normal course of vegetation, it is only 
reasonable to supporn that on examination we should be able 
to detect in those wood oells which are the special storehouses 
of such substances, some marked difference of appearance 
which would inform us whether the trees were felled in winter 
or when the sap was in flaw. The investigation was full of 
interest. M. Prillieux was enabled to experiment on samples 
of oak timber of known origin, that is to say, where it was 
known for certain what samples were felled in winter without 
sap and what were Eelled in spring. He found that wood from 
trees felled in winter (when the sap is dormant) contains in the 
cells of both the medallnrj raya or of the proeenchyma abun- 
dance of starch in minute grains called starch gannlen, whereas 
the cells of wood felled when the sap was in flow, on the 
contrary, contained none. The property which a solution of 
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iodine possesses of turning starch to a violet colour permits ue 
to detect the presence of the latter in wood and especially in oak, 
in which large medullary rays exist easily visible to the naked 
eye. In  this m e  the presence of starch is visible without the 
aid of a microscope. I f  a transverse section of wood felled in 
winter be trealed with a weak solution of iodine it will shew the 
medullary rays in the shape of dark lines (nearly of the color 
of ink) which are thrown out in relief from the yellowish 
surface of the section. This is due to the discoloration, under 
the effects of iodine, of the cellulose fibres, cells and vessels 
of the wood containing starch. No such result is to be seen 
in a section of wood felled when in sap and subjected to the 
same treatment with iodine. I n  the latter case the wliole 
surface of the section remains of a uniform yellowish color; 
and the medullary rays of the wood are only distinguishable 
by their lighter shade. 

When sections of timber treated with iodine, as above ex- 
plained, are viewed through a microscope, the cells of tlie mood 
rich in starch are clearly visible, and the preseuce of the organic 
assimilable substances is also easily discernable, not only in t,he 
nledullary mys, but also in the moody cells. I n  many doubtful 
cases the use of the microscope may be necessary ; but in the 
few experiments made by M. Prillieux on specimens of timber 
felled at different but known periods (some during winter, others 
during spring) the indications described were clearly visible to 
the naked eye. 

This test therefore offers to architects and others a criterion 
for distinguishing the different periods in which trees are felled, 
provided such test may be relied on always to furnish definite 
and unvaryiug resulb. The observations hitherto made are 
too few to establish conclusively a theory on this point, and M. 
Prillie~lx therefore limits himself to inviting inquiries by tixriber 
merclanta, and Forests officers who are in a position to make 
further trials with timber of different ages the period of the 
felling of which is positively known. It is only after repeated 
experiments under varying conditions that we shall be able 
to place this method beyond doobt. 

E. DE DOMBAL. 



8xtract from the Proceedings of the Government of India irr the 
Department of Revenue, Agrinrlture, and Commerce,-dated 

Simla, the 31at July 1876. 

R E S O L U T I O N .  
IT is matter for r ege t  that the detailed orders on the 

Budget Estilnates of the Forest Department for 1876-77 have, 
owing to exceptional and unavoidable circumstances, been issued 
at  a much later date than usual. The form adopted in review- 
ing each Budget separately has again been maintained, in 
order that the several Local Governments and Administrations 
may be made acquainted with the grounds in detail upon which 
the local estimates have been modified. 

2. A tabular statement is appended to this Rssolution 
showing the figures proposed by the Local Governments and 
Administrations, and those which have been admitted by the 
Government of India. The statement, as well aa the present 
review, relate only to the British Provinces under the Qovern- 
ment of India, separate orders having been passed on the 
Forest Estimates of Mjsore and Berar and on those of the 
Presidencies of Madras and Bombay. 

3. The actual receipts and expenditure of 1874-75 which 
have already been reviewed separately are as follows :- 

I Budget / Regular 1 
Estimate. Emtimate. Actus's' 

Bengal ... 
~orth-weste&' provinces 
Pu;tb ::: ... ... 
Central Provinoes ... ... Burma ... ... Coorg ... 
Ajmere ... ... 
Assam ... ... 
Surveye ... .. . 

Total Receipts 
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1 R n d ~ p t  I Regular I Aetodsm 
Btirnate. Estimate. 

R ~ n g n l  ... ... 
North- Western Provinces ... ... 2btb ... a,. 

Central Provinces ... 
Burma ... ... ... ... Coorg 
Ajmere ... ... 
Assam ... ... ... Surveys ... 

Totnl Charges for Conservancy 
and Working ... 

Benpl ... ... 
North-Weetern Provinces 
PW,ab ;:, ... ... 
Central Provinces ... 
Burma ... ... 
Coorg ... ... 
Ajmere ... ... 
Awam ... .a. 

Surveys ... ... 
Total Charges for Establishments ... 

... Surplus 

4. The figures of the Regular Estimate of 1875-76, as 
compared with the Budget Estimates, are ae follows :- 

Bengd .,. ... 
North-Western Provinces 
Punjab ... ... 
Oudh ... ... 
Central Provineas ... 
British Burma ... 
Coorg ... ... 
Ajmere ... ... 
Assum ... ... 
Survey Branch ... 

Total Reoeipta 

Bndget Regular 
Estimate. Estimate. 

Rs. R0. 
1,99,oOC, 2,38,000 
9,66,000 9.38,OOO 
7,86,000 7,85,000 
2,91),000 1,80,000 
6,73,000 7,16,000 

lO,U),OOo 11,60,000 
64,000 76,500 
w"30 600 

86,000 1,lO.OOO 
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Budget Replnr  
Estimate. Eatimate. 

Rn. Rs. 
& a d  ... ... ... 1.33,W 1.72,oOO 
North-Weetern Provinm ... 6,36,000 6,40,000 

h , a b  ::; ... ... 6,68,600 6,04,000 
1,72,000 1.83 000 ... 

Central Provi~rees ... ... 3,44,000 3,73,000 
British Burmn ... ... 7,18,000 9,bO,n00 
Coorg ... ... 48,240 41,000 
Ajrnere ... ... 29,600 29,000 
Aesnm ... ... 61.000 62.000 
Burvey.Branch ... ... 67,600 67,000 -- 

Total Chargea ... 28,67,740 30,21,000 -- 
Snrplne ... 12,66,260 16,82,000 

-- - 
There seem0 good reason to expect a larger surplus in 1875-76 
than what was realised in 187475. 

5. The estimataa of Receipts and Charges for 1876-77 
proposed by Local Governments and Administrations and 
admitted by the Government of India, are as follows :- 

Proponad Admitted 
B e c s r ~ ~ s .  b Loaal by God. of 

60vb. India  
Re. Rn . ... 2,39,000 2,40,000 ... 

5 ~ k e e t e ~ 1  ~ m v i n m  ... 7,79477 8,00,ooo ... Pnn'nb ... ... 7,4'2.870 7.46.000 ... O U ~  ... ... 3,oo,ooo 3.00,000 ... Central Provincea ... 6,60,000 7,00,000 ... British Burma ... ll,68,ooO lS,00,OOO ... Coorg ... ... 76,800 66,500 ... Ajmere ... ... 1,600 600 
Aasnm ... ... 1,10,170 1,1O,OUO 
Survey Branch ... ...... ... -- 

. ... Total Receipts 40,66,917 42,63,000 
II_ 

CEABGBS BOB CON~BBVANCY AND WOEIUN@. 

... Bengal ... 
North-Weetern Provinces 
Pnnjab .,. ... 
Ond h ... ... 
Central Provinw ... 
British Bnrma .a. 

Coorg .... . . 
Ajmere ... ... 
Aseam ... ... 
Survey Branch ... 

Total A Charges 
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C ~ r a o m  POB ESTAELI~HXBITB. 
BE. 

Benpl ... .a, ,, l.l6,148 
Nor~h-Western Provincee ... 1.62,883 
Pu11,jab ... ,.. ... 2,62,618 
Oud h ... ... 63,078 
Central Provinoes . . ... 1,41,000 
Briti~h Burma ... . ~,07,900 
Coorg ... ... 16,000 
Ajrnere ... em. ... 16,126 
A .warn ..a ..a ..a 66,898 
Survey Branch ... ... 66,860 - 

Totel B Charges ... 10,?7,008 -- 
T O T ~  EXPENDITUBII ... 29,66,777 

6. The amounts which have been admitted, compared with 
the actuals of 1874-75, are as follows :- 

- 
Total ... 29.49.070 - 
Surplus ... 12,L)4,640 - 

7. The estimated receipts are very nearly the same as the 
actuaIs realisecl in 1872-75, but the total charges are less by 
one hkh of rupees, which consequently increwes the estimated 
surplus by that amount. 

8. The working charges are Rs. 3,25,690 less than the 
actuals of 1874-75. In that year Rs. 18,37,894 were expended 
for the production of revenue, and Rs. 2,83,436 for t h ~  organi- 
sation and improvement of the foresta. For 1876-77 the 
proportion is estimated at Rs. 13,75,400 for the production of 
revenue, and Rs. 4,21,240 for the organisation and improve- 
ment of the foresta. I t  is satisfactory that i t  is intended to 
dorote a larger proportion of the expenditure to increase the 
productive powers and the capital value of the Governmept. 
forests. 



9. The estimated establishment charges are considerably 
higher than the actuals of 1874-75 : thus- 

1874-76. 1876-77. 
Rs. Rn. 

Rnlnrien ... 6.61,994 8.65 640 
Travelling sllowancee 1,23.434 1,42.800 
Contingencies ... 43,312 48,920 - - 

Total ... 8,28.740 10,55,360 - - 
10. The largest increase is in B e n p l  (Rs. 56,000), and 

Burma (Rs. 77,000). A considerable increase is also estimated 
iu Assam (Rs. a5,000). I n  these tbree Provinces the demar- 
cation of the reserves is in progress, and the strength of the 
~uperior and subordinate staff must therefore necessarily be 
increased. In Burma moreover the work has considerably aug- 
mented since the permit system was abolished in the greater por- 
tion of the more valuable forests. I n  t,he Central Provinces an 
addition of Rs. %5,000 is estimated, mainly with the view of in- 
creasing the subordinate establishments of rangers, foresters, and 
forest guards, and giving them better prospects of promotion- 
a measure which has become necessary by the progress made in 
the i~nprovement and working of the reserves. I n  the Punjab 
an increase of Re. 36,000, and in the North-Western Provincee 
of lts. 11,000, is estimated under establishment charges. 

11. The actuals of 1574-75 under this head, placed side 
by side with those of 1873-74, stand as follows :- 

1873-7rL 1874-76. 
Re. RR. 

£iqInries ... ... ... 6,70,842 6,61,994 
Travslling allowances ... 1,31',Q40 1,03,434 
C'ontiugtluciw ... ... 04,938 43,312 - - 

Total ... 8.46,120 
- 

8.28.74fI -- 
12. There was thus no coneiderable increase in 1874-75, 

and it is hoped that the sctuals of 1576-77 will show a lees 
increase over tl~ose of 1874-75 than hm been admitted in the 
estimates. The Governor-General in Council desires to urge 
upon all Local Governments and Administrations the necessity 
of olosely watching over the expenditure on establishments 
in the Forest Department with tlie view of keeping down those 
charges a t  as low a figure as possible. 



JJ ,  PEVIEWS. 
--.- 

Begart of t t e  a r o t e c b b g s  of tBe &vast & o ~ f e x t ~ u e  o f  1875. 
Edited by D. BBANDIS, F.R.S. and A. SMYTHIES, B.A. 

THE first thing that strikes us about the report is its 
form. Attention to such m a t h  adds no little to the comfort of 
renders, and the comfort of readers adds no little to their 
appreciation of the subject presented to them. The report 
on the conference of 1873 was publislied in a convenient octavo 
size, and it was to be hoped that this would serve aa an . 
examplar of a uniform set of volumes to be brought out as 
es ch succeeding conference was held and reported. Why 
the inconvenient official foolscap size (suitable enough for 
office records) mas adopted in a book intended for professional 
and general circulation, it is not easy to understand. 

Tbis conference (1875) is the second general conference held 
in India, and as that of 1873 wae to some extent tentative, and 
the season (which circumstancee, not choice determined) was 
inconvenient, i t  was not nearly so well represented by delegates 
from various localities and spheres of work, as that of 1875. 

The conferring body waa represented in the following pro- 
portions by members present :- 

Government of India ... 
Ditto Madras ... 
Ditto Bombay ... 
Ditto B e n p l  ... 
Ditto Puqjab ... 
Ditto N-W. Provinces. 
Ditto Oudh - ... 
Ditto Assnm ... 
Ditto C. Province .. . 
Ditto Mysore . . . 

'Ditto Ajmir ... 
Ditto Berar ... 
Ditto Birhamalplir ... 

Totnl .. . 

7 
1 
1 
0 
6 
0 
0 

1 0 
6 0 
1 
1 1 
1 0 
1 0 --- 

35 ' 16 51 



Six officers (including one from the otherwise unrepresented 
province of Burma) contributed papers to be read, but were 
anable to attend personally. 

To review to any purpose the report of a conference, which 
embodies the series of essays read, and remarks mnde thereon, 
is not an easy task: criticism cannot be directed to each 
subject or portion of a subject in detail, for that would be for 
the reviewer to have an extra word on each sul'ject out of 
conference, and thus to " fight the battle o'er asain, and twice 
to slay the slain." 

We meet rather direct ourselves to the manner of treating 
the different subjects, as this may be expected to strike the 
outside observer who is interested in Forest matters. 

The conference was opened by Mr. DIETRICH BRANDIS, the 
President, with a brief and appropriate address, in which he 
alluded to the Forest service of other countries and their 
relations to that of India. 

The more this " entente cordicrle" is felt the better ; especially 
for us who need much encouragement and with whom so much 
has,to be learnt and so much still be  don^. 

We cannot hut regret that no resolutions were passed at the 
conference, and that the President threw, or rather gently 
aspersed, cold water on the practice. To us i t  seems that a 
well-considered resolution mny be in some cases a practical and 
satisfactory way of gathering together the threads of discussion, 
and summarizing the opinion of the members. I t  also ennbles 
action to be taken at any future time. I t  is indeed possible 
that Governments do not like having a course of action recom- 
mended by a resolution which it is not easy to divest of weight 
and significance, and which, though worded with that cnution 
and respect which no member of a conference mould permit 
himself to forget, may nevertheless verge on an expose of a 
mistaken policy. On the other hand no authority that is guided 
by reason, and not merely by the "sic volo eic juba," should 
ever fear criticism even formulated and recorded. As no one 
recommended anything, the resolution regarding the confer- 
ence which we suppose the Government of India mill think i t  
proper to issue, cannot coutaiu anpthiug but generalities, hence 
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we regret the less that a t  the time of our review the doculnent 
has not hcen pul~lished. 

The first paper read by the president, on the Aim and Object 
o f  Foresty in India, does not appear ; i t  is relegated to the 
pages of the INDIAN F~REBTER. Here we may remark on the 
frrqueucy with which papers are thus disposed of, and ~e 
apparent want of any principle on which this is done. 

It is natural to snppose that a vivid and peculiarly interesting 
discussion would bave ensued on the sulject ; to find it passed 
over without a word from any one is, to say the least of it, 
remarkable. The same may be said of the discussion on Forest 
terminology. 

That Dr. W a ~ m ' s  valuable memoir on Impregnatidn of 
Timber, fitted rather for study, than for an extemporized 
discussion, should be printed separately, is in every way suitable ; 
but we callnot understand why the essay on Opuntth Bdleaii 
(excellent as it is) should be admitted, and Mr. Brandis' paper 
omitted. 

I n  the same way the excellent abstract of Jules Clare's 
paper, contributei by Col. Pearson, (if so highly important and 
illtensely iliteresting a subject, must be put aside to give place 
to steam saw mills and prickl;-perrs)-ought rather to have 
been printed in the FOBESTER for study than put iu an Appendix 
to the present report. We shall have to say a little more 
about this paper presently. 

The papers on Fire C'on~eroany takc a prominent place, as 
they well deserve; the desirability of the extensi0r.t of fire pro- 
tection, and the necessity of doing this a t  a cost proportioned to 
tlie value of produce and other public interests involved, excuses 
the multiplicity of details aud figures ; it is very valuable to 
see not only what measures are effectual, but what such effic- 
tual measures cost in each prorince. The steady progress 
made, both in effect and in economy, is gratifying. The dis- 
cussion seelna to have been lively ; though the varieties of 
experience regarding evergreen protection belts might have 
beeu more developed. The very important consideration of 
the action of the civil authorities in striking a t  the origin 
of fires appears to have been left out altogether, Mr. Qreig's 



very pertinent allusion to this importnn t subject, apparen tly 
falling flat. We are glad to observe a tone of vigorous 
and real conviction on the subject pervading the debate, and 
ttking the plnce of the old s t j le  of "considering whether, 
a t  some future time, i t  might not perhaps be desirable 
to attempt experimentally a partial and very gradual. protec- 
tion, kc., &c." 
' 

The remarks of MR. D~YBDALE on the Mailgut  works of 
1874 and 15 are particularly interesting." 

We wa~lld commend to further stndy the advantages of wnser- 
vancy noted under heads ( h ) ?  and (c)$ of his paper page 21. 
The former is of great interest to fore~ters and we should like to 
know whether the sources of the rivers and their feeders are 
sit~lated within the preserved area, or whether a portion merely 
of their course is covered with forest? Climatic facta of this 
sort nre of t.he highest importance, deserving accurate and full . 

doerription nnd record. 
Mr. D yadale has, fiirly enough, chronicled the disadran- 

- 

tagee that are to be set off ngninst the good done; but some 
e ~ i l  must be expected: therd is perhaps no unmixed good in 
the world : and the first of these two disadvantages mill certainly 
become less as the forest grows in stature, and there is more 
thinning out and lees rank growth under the shade of the com- 
plete leaf-cover. 

The conclusious regarding the collection of " mohwa" flowere 
were valuahle, but the discussion regnrding cntting grsee 
verm burning, was feeble, no notice being taken of the different 
species of grass which are produced a t  different elevations. 
MAJOR WATERFIRLD evidently wished to burn the forest for 
the sake of the graas, as he ingeniously snggestsd that, when 
pine leaves fell and covered the ground, firing wae necessary 
(i.e., under the pine treea I). Mr. Brandis asked whether it was 
necesmry to burn gram in the plains ? I t  may be noted that 
the practice can nowhere correctly said to be nccceeary. 

Under the head of Foreat Rightu and Pn'mlegeu, Mr. HORS- 

* P. 21 (pamn. 10 and 11.) 
t New ( h )  rclntes to the aupply of water in nullaha and pooh 
f (e) to the cramtion of Boob in certain rivers. 
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LEY read an interesting paper on the Bheels in the Khandesh- 
Sa tpud hills. We comlnend the new term "dearborization" 
to terminologists, but are hardly prepared to think that the 
conclusions regarding the value and utility of forest like that 
of the Pal Tappa (page 24, Report) are correct. 

The idea of utilizing such wild tribes by making foresters 
and forest laborers of them, is one deserving great attention. 
The same note was also struck by ' ~ r .  NARAYAN BULAL OKE, 
and a somewhat silnilar ground Liken, in connection with the 
employment of village officials of hereditary local influence, 
by Mr. NABAYAN ANANT OKEDWAY, whose palmr, or so much 
of it bearing on the subject, might have been here appropriately 
introduced. 

A paper more directly on Foreet rights was then read by ME. 
AMERY; on this we cannot congratulate the author; the 
failure of the paper is perhaps owing to the form ; during the 
reading i t  must have been singularly difficult to catch the 
author's thoughts, still more so to  follow the chain of his argu- 
ment continuously. 

I t  is no use going into the origin of rights and property, 
unless one is prepared to do so from the stand-point of suffi- 
cient acquaintance with jurisprudence. 

To the more intellectual forester n tl~eoretical study of tbe 
origin of right andproperty would be interesting; but to the 
ordinary every-day w ~ r k e r  it is important only to consider 
things as they are, and to draw nny distinction between one 
class and another, which practically exists, and can be seized on 
to aid in controlling obnoxious practices in the forest. 

Mr. Amery7s paper does neither one nor the other ; but trying 
to go through with both, as a necessary consequence fails. 
. The discussion which followed had not much to do with 

Mr. Amery's paper, and was of itself of no great interest. 
It clearly wanted some definite propositions to start from. 

Mr. Amery probably meant what is in itself true and im- 
portant, but he did not say i t  well. We cannot in all cases trace 
the origin of rights (as the President observed), but we can tell 
this much for certain, that by the far the greater part of 
what are called rights in India are rights inherently limited 
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by a certain power of control." We Lave one practical 
qnest~on to ask (leaving the precise natnre of the right, 
or the propriety of calling it a right at all, to the curious) 
and that is,-has Government all along asserted or exercised 
its power to regulate or control (to ever so slight a degree) 
the exercise of the user (call i t  a right or whatever else you 
please) ? 

However obscnre the origin of the user, this at least can 
be ascertained ; and me have 60 insist on the controlling p c *  of 

- - 

tho State whereon it can be traced; and to maintain a clear 
distinction between cases where the most extensive and 
universal user is subject to such control, and those cases now 
the Government has cut itself off for interferenoe by its own 
action or declaration. 

If you choose to call the user a privilege in the former case, 
and a right in the latter, do so without quarrelling about terms ; 
but do not lose the distinction on which y o u  power of 
conserving the forest practical1 y depends. 

The rights recorded in mttlement records and district 
grants are allnost the only rights which are really beyond the 
reach of some degree of interference in the interests of the 
public welfare. 

The whole theory of the Jaunaar Forest Settlement (MR. 
B A Q ~ H A W E ' s  paper) depends on the riglit of Government 
to control the forest user in this way, otherwise how could a 
"portion of the second class be ultimately included in the 
reserves" (p. 34)? 

In  the midst of this discneeion, an allnsion to communal 
forests made (or reported) a little out of place met with 
no responsive developmeat. Assuming a right on the part 
of the people, or a practical expediency, which determines 
Government not to interfere with them, must you give up the 
area affected to the people to destroy, or is it enough to give 
them all the p r o d m  and income to enjoy, managing ' the forests 
yonrself to ensure its protection in the public interest ? This, aa 

Doea Mr. Amery mean b "inalienable rightq" righb that cannot be trnunfmrl 
(that ia the literal meaning o l h  term), or rightr that cannot be got rid off or 
rxtinguhhed ? 

v 
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the theory of village or commnnal forests, we should like to 
have seen more fully debated and summed up in a resolution. 
The wliole authority of the conference onght to have endorsed 
MR. BRANDIS' observation " that communal forests * * * must 
be looked upon as permanent sources for the supply of forest 
produce. They must be as strictly demarcated as the State 
forests, and they must not be converted into permanent fields." 

r ; l ~  SHUTTLEWORTH'S communication on page 36 ought also 
to be laid to heart by authorities who are fond of appraising 
" happy and contented populations" qa ins t  " flourishing 
forests." 

Tile papers forming a combined series on all the Ajmir and 
Nhairward forests by MAJOB REPTON, MR. LESLIE SAUNDERS, 
and MR. MOIR, commenced with a historical sketch of 
tenures, proceeded to a narrative of the attempts to reservo 
land for forest purposes, and ended with an account of the 
success attained in natural restoration, and in nrtificial or aided 
reboisement. Tliey are complete and satisfactory. Although 
(at page 46) a series of practical conclusions was drawn 
by Ma. MOIB, which invited discussion, it is to be regretted 
that nothing more was elicited (or reported) than the some- 
what bald remarks given a t  page 48. MR. BRANDIS gave a sliort 
additional resume derived from his own experience, which is 
further enlarged in the Appendix. MR. WALLINQER started 
the subject of broadcast sowing in stony places ; but with one 
or two brief remnrka the whole of this vitally important subject 
was shelved. 

A paper on District Arboriculture was next read by 
MR. W. COLDSTREAM, c.s.: i t  was emineiltly to the purpose, and 
mas just what a paper read before a conference ought to be,- 
calc~ilated to elicit a discnssion, and presenting an outline to 
be filled in by the varied experience of the large body of 
delegates from different parts of India. 

The papers deserve attentive perusal, and especially notewor- 
tliy are the suggestions for making the most of what little rain 
water thero is in arid districts, the remarks about fincing, :md the 
economy of irrigation affected by burying near the root of tho 
young transplant a very porous "gharra," which can be peri- 



odically filled with water, and will slowly impart its moisture 
to the soil around the roots. 

Perhaps the best of all the papers read at the conference was 
that which next follows by MR. FERNANDEZ on Teak Coppice in the 
Central Provinces. I t  shews liom much can be doue by accu- 
rate and careful experiments fully and systematically recorded. 
These remarks ought to be of great practical use in the manage- 
ment of the teak forests of the Central Provinces, where the tree 
reaches its northern natural limit. The conclusions drawn are 
llnfavonrable to the treatment of these forests ou the system of 
coppice under staudards; and DR. SCHLICH, without however 
inviting discussion, expressed a strong opinion against this 
system generally. I t  was indeed desirable that so important a 
subject should not be discussed without having beell specially 
notified beforehand. 

MR. FERNANDKZ insisted much on the method of shaping the 
stools after felling, but i t  mny be doubted whether the form of 
the second figure (p. 64) would be attained without the aid of a 
carpenter, alld at considerable expense. 

The remarks m d e  on this subject suggest to us the great 
practical advantage that would result at the next conference, if 
the members would bring with them and exhibit the different 
forms of axes and similar tools used in their localities for forest 
work. Tile heavy " dah" or forest knife as used by the Karene 
iu  Burma may be instanced as a weapon deserviug attention. 

MR. OREIO next read a paper on the klram tehsil ayetern of 
collecting dues on produce exported by purchasers from the 
forest. Excelle~lt as the s ~ s t e m  appears to be, for the effective 
realization of revenue, it evoked considerable discussion as to 
whether i t  secl~red the regeneration of the forest, and the limit- 
ing of the exploitation to the real nornlalyield? 

Where there are certain safeguards in the existing circum- 
stances of tlio forest, as was stated to be the case in the N.-W. 
Provinces, the object of preservation can, it seems, be sufficiently 
provided for. 

I t  is also desirable in many cases to levy toll on produce, over 
the takiug of which there is otherwise no kind of control, as in 
Chittagong. Take a toll, and you not only get somethiug in 
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return for the loss of the forest, but mme kind of check is put on 
the extraction, as people are always a little inore careful with 
material that they kaow they will have to pay for, than with 
that which costs them nothing. 

Next followed papers on Steam Saw Machinery by CAPT. 
CAMPBELL WALKER and MR. R. TKOMPSON ; they did not elicit 
any great amount of discussion as to the form and character 
of the machinery and its parts, but chiefly as to how far steam 
machinery was supenor to hand labor. DR. SCHLICH also re- 
joiced in this point being taken into consideration, as preventing 
steam aaw mills becoming a hobby of the Forest Department. 

The use of inexpensive water-worked saw machinery, such ss 
one sees so commonly in Switzerland, was not noticed. 

MR. FERNANDEZ alluded to a new Americau invention which 
replaced the saw blade by a platinum wire raised to white-heat 
by an electric current. The consequent charring of the surface 
of the wood is so very siigl~t as to be absolutely immaterial. 

I n  the nest paper was made what we must call a faiut attempt 
to introduce the subject of the Forest lands of the Simla Muni- 
cipality, within whose bounds the conference met. 

The paper and the very trifling diacnssion on it, are alike 
without interest. 

CAPT. BAILEY'S paper on Foreut mapa might perhaps have 
been more condensed, and mould have been more easily re- 
membered and discussed had there been less local detail, and 
the paper coufiued to the results of a etudy of different 
offices coubined iuto conclusions directly affecting the work of 
the Forest Survey Office in Iudia. I t  is to be borne in mind 
however that in reading the paper the subject was at once 
enlivened and greatly elucidated by the nctual exliibition of the 
specimen maps obtained from the different countries, and 
described in the text. 

The discussion, aa reported,is extremely poor and uninteresting. 
I n  fact, no one seems to have expressed any opinion whatever. 
CAPTAIN BAILEY had very properly cut up the geueral part of 
his rexllarka into a aeries of headings, eo that each might present 
a separate point for consideration ; but no one had anything to 
argue aa to the scale of map,  as to the amount of topographical 



detail, the adviaability of sk-etching in the qontour of the country, 
or the method of shewing the features of forest growth. 

A paper then followed on the forests of the undulatiugplains of 
Mysore. 

.The picture is not a pleasing one, and CAPTAIN VAN SOMEREN 
did well to bring the subject forcibly to not.ice. We cordially 
recommend the hlysore Rsvenue Department (whatever that 
may be) to meud its ways regarding tlie Mirlwadi jungles, 
having destroyed which (in return for a toll of 6 annas per 
cart-load of fuel !) it is kind enough to ask the Conservator to 
open Ah jungles to a similar destruction, and for a similar 
reward ( 9 )  

Next we have a valuable memoir on the Madras plantatiwzs 
and reserves by CAPTAIN CAMPBELL WALKER. I n  editing, t l~is  
very long paper might have been condensed to nearly one-half, 
to the great benefit of bringing out clearly and prominently the 
facts. These, while they vindicate the Madras Government to 
some extent, at the same time shew how very little has been done 
for the whole presidency in the way of reserving natural forests. 

There are 3,386 acres of timber plantstion, of which 2,348 
belong to the fine Nelamblir teak plantation, 158 acres to 
sandalwood (costing Rs. %00 per acre), 85 acres to teak in 
8. Kanara (about Rs. 85 per acre), and 80 acres to teak near 
Mudumallny (costing Rs. 250 an acre.) 

926 acres of higlly successful Australian trees, with admirable 
financial results, cause ns to wonder why so small an area of 
the work has been undertaken, and that too distributed over 19 
little plots or gardens; and why there cannot be a large and 
highly successful extension of the work. 

Of plantations chiefly intended for fuel, there are only 2,343 
acres; 743 in Cuddspah, 330 in Bellary (given over to district 
authorities), 878 in N. Arcot, and 373 in Trin~hinopol~. The 
N. Arcot plantation stated afterwards to be 984 acres (unless 
indeed a different plantation is meant which is not clear) is of 
Camarinn and gives successful results. 

An interesting account of the Pterocar pussanlalinua (red 
sandel% of commerce) at  Codlir (Cuddapah district) concludes 
this part of the paper. 
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The second portion is on Firewood reserves, but the reserve8 
appear to include some timber forest also. The total of the 
reserves is given a e -  

A m .  

4 1,586f stocked (ml~atever that may be.) , 
65,888 half stocked. 
3,728 blank. -- 

Total ... 101,202) 

CAPTAIN WALKER is quite alive to the necessity of surveying 
the forests and arriving by valuation a t  the yield per acre, in 
lieu of the very vague phrases L L  stocked" and '' half stocked." 
The most antisfactory feature in the history of the reserves 
seems to be the acquisition (free ajlparelltly of all rights and 
privileges) of 4,000 acres of good forest nt Walliar for Rs. 10 
an acre. 

A large proportion of the other reserve, be i t  recollected, 
is only what in India generally, is called unreserved or open 
forest. 

The paper conclndes with a laudation of the Madras Gorern- 
rnent-which, while heartily co~n~nending the good done by 
CAPTAIN CAMPBELL WALKER himself and by intelligent men 
like MR. YARDE, MR. STANBOROUOFI, and Ma. HUDFIELD, we 
cannot endorsa from a forest point of view. 

They are behiud every other Government in India in reserv- 
ing forests (and many of these are not over-zealous in the 
matter), the ares just described being quite insignificant for 
the whole of the R4adras presidency, including as it does many 
ranges of hills where foresta must have a vastly important 
climatic effect ; the forest finances are in a wretched condition, 
and the arrangements of the staff in relation to the distnct 
authorities bad. 

We have only to note with regard to the table a t  the end 
of the paper tlint the cubical contents of the trees on Nelambhr 
appear to be taken out on some erroneous principle ; it looks 
as if the compiler had taken the square of the qu~r t e r  girth 
(recorded at G feet), and multiplied it by an average of the height 
of the trees ! I n  cases like this it should always be stated not 



only what the height of the tree is; bnt what height is taken as 
the limit of the trunk or timber-yielding portion, the rest being 
only crcwn, and possibly unsdeable (as firewood or small timber.) 
Has the Deputy Conservator calculated the form-factor or frac- 
tional co-efficient by the aid of which he has to reduce the con- 
tents of the ideal cylinder (calculated on hgight and radius of 
the tree,) to the  ont tents of the actual cylinder, i.e., the figure 
approaching an elongate cone, which the trunk really shows ; 
wider at the base, and diniinishing towards the crown? This 
mill vastly affect the value calculated at 12 annas per foot. 

Some discussion followed the reading of the paper on the yield 
of plantations which in the case of Casuarina in S. Arcot 
was stated to be 410 cubic feet per acre. The term "fuel 
plantations" for the works in the Punjab and elsewhere was 
objected to.* 

A paper on Preliminary working plane by DR. SCHLICH 
was next read. No more important subject could have 
been discussed; and thisis eminently one of those matters where 
the heads of the subject should be communicated, specially to 
various officers long before the date of the conference, in order 
that they may be fully prepared to discuss the subject when 
the time comes, and thus the conference might be in a position 
to recommend for practical adoption in the provinces, something 
like a uniform system. To sum up a debate. of this kiud, a 
formal resolution is very much wanted.7 

We cannot sufficiently express the disippointment we felt at 
- - 

observing in the report that it " was not found practicable" 
to reproduce the " animated and protracted discussion" which 
appears to have distinguished this paper. The reporting agency 
is hardly up to the mark, if while it is able to reproduce 
p c i o n s  observations that Mr. So-and-so's paper is 'L ve y 
interesting," or Mr. So-and-so's remark '' very important," i t  
is unable to tell us (even from memory aided by enquiry while 
the officers were still on the spot) what different officers said 
or urged on a subject on which the whole future of our forests 

* Mr. Baden-Powell has informed us that the term fuel plantation WM officinlly 
abandoned in the Punjab as far back as 1871. 

t Reaolut,ions on the different points were agreed upon by the conferenoe, but 
they have been omitted from tho npurt together with the rliacuasion.-THE EDITOX. 
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depends. This is playing Hamlet without the Prince, with s 
ren,pance. 

The distinguishing features of the. proposal are firat to 
achnowledge the preliminary nature of the work ; next to fir 
the duration of the plan at 10 years, subject to a revisiou at 
the end of five. The blocks are to be natural divisions of 
tlie forest. The cornpartmerite to be manageable, and as small 
as the value and expected revenue of the forest will allow. 
They are to be considered as the unit of working and conveni- 
ence in that respect is placed before considerations of difference 
of growth, soil, &c. The stock is to be ascertained by linear 
eample areas-if possible, running from end to end of the 
compartment,-of 100 feet wide; the area surveyed should 
never be less than 2 per csnt. of the total area. Trees to be 
classified according to the familiar size classes, girth being 
taken at 4 feet frotn the ground. 

It is urged that a rough and general method mmt be taken 
for determining first tho annual yield, and secondly the com- 
partmenta to be worked. Assuming that 6 feet girth, or first class 
size, is fixed for felling, take (S) the total number of 6 feet trees, 
and (A) the number of years required to let an equal number 
of younger trees attain 6 feet, then the maximum annual yield 

8 Yz7. 
For the jnsti6cation of this method, DR. SCHLIOH'S paper mast 

be consulted. 
A long pnper on the Prickly Pear was read by NR. 

WALLINQER, which, though of very considerable interest, tvonld 
hnve been better as an article in the FORESTER than as II 

paper for discussion. 
MR. PERRARS has fared ill at  this conference, while MR. 

B R A N D ~ S  is consigned to the FORESTER, and COLONEL PEARSON 
to the 'L Appendix." MR. FERRAIU' papers were only 'Lsob- 
mitted for perusal." What they might have conbtined, we 
do not know. Something very naughty, perhaps. We hope 
MR. FERRARS will tell ns afterwards in the FORESTER, only that 
he mill try and write more simply and plainly what he means. 
When MR. FERRARS wishes to have " an Indian-authoritative- 
State acknowledgment of the broad principles of action on 
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which scientific forest memures, from the grentest to the 
least, claim to have their merits tested," he will give many 
readers the impression that he desires to have a sort of Forest 
Mngna Charts, framed and glazed and hung up by every 
forester over his mnntle-piece. I t  is rather like an Engineer 
wanting an authoritative declaration that Government believes 
in the parallelogram of forces or the forty-seventh proposi- 
tion of Euclid's 1st Book. The fact is that we have already 
plenty of authoritative utterances about not trenching on our 
capital, strictly reserving forests for future generntions, 
improving the Crown estates, &c. What we want is that 
all Governments should pursue a definite policy, that they should 
sanction works and expenditure with a fixed and constant aim. 
Unfortunately they let one Conservator upsst the plans of 
another and often forget what policy is to be pursued, if the 
pressure of conservancy produces the least outcry from " the 
people," or whenever one of the usual financial crises sets the 
Revenue Department asking for a larger surplus. 

For the rest, no one ever was or will be ordered to deliver 
so many thousand tons of timber, when he is in a position to 
reply that so much cannot be yielded, or points out in a quiet 
business-like way that certain forests must only be very cau- 
tiously worked until it is known what the forest really can yield. 

W e  have not met with the people whom Xr.  Ferrars fights 
with in vision, as denying the existence of forest science, or 
question~ng that the normal anuual yield ia the criterion of 
outturn. 

From the rather exalted style of the last note, the conference 
came down to a series of papers about making paper from 
bamboos. The stems should be grown in a sort of coppice, 
young shoots being required for the manufacture. Nobody 
hadanything to say on the subject however, and me should like to 
know as the most practical matter what i t  would cost to get to 
a port bamboos in the form required for each of the chief bamboo 
districte of India, and which are prinad facie so situated as to be 
able to undertake the supply,-Assam, Arrakan, and so forth. 

The report closes with a brief letter and its reply, concerning 
growing teak in Japan. Why this was read or reoorded, as the 

W 
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qliestion was of course answered in the negative, and thore was 
no scope for either discnesion or suggestion, it is not easy to 
diviue. 

The Appendiz to the report co~tains Colonel Pearson's abstract 
of M. Jules Clavk's paper on the 'climatic effect of forests. This 
paper mns passed over for want of time. We hope i t  will be 
attentively read nevertholess, so that at some future conference 
we may be able to come to some distinct understanding about 
protective forests in India. We seem to be swallowed up in con- 
gratulation that me have got a supply for this railway or that 
town, and that we have secured a fraction per cent. of the total 
area of natural forest in a few places as reserved forests ; few 
trouble themselves to ask what will become of all the places 
where the reservation has not gone, supposing all this to be true 
(as it most undoubtedly b) about climate and soil, and streams 
and torrents and rainfall ? 

I s  not the Forest Department, we might also ask in connection 
with the subject, in a position to register rainfall inside and out- 
side of forests, and so continue the observations noted in the 
paper? The Conservator of the Punjab has a great plantation 
covering some 12 square miles; why do- he not establish rain- 
gnages in the midst of the plantation and ovtside, also one above 
the trees, and one below to make observations like those of 
Mathieu Fautrat and Cautegil ? 

Some practical observations may be made in conclusion. 
First, why this report should appear eleven months after the 

conference, it is impossible to say : most of i t  consists of written 
papers, which could have been in the printer's hands a t  once, 
especially as in no me is the progress of the essay interrupted 
for the insertion of remarks made in the course of reading. 

Considering the amount of matter rewrded as the remarks 
.and replies of the different members of conference, a month's 
. delay would have been ample. 

But i t  must really be seen to that at future conference8 the 
discussions are better reported. The Qovernment has recog- 
nized that it is worth while to incur the limited expense of 
allowing officers to assemble; why is i t  not worth while also 
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to pay one or two shorehand writers ? Otherwise, the great bene  
fita of a conference are limited to the people who attend it. 

In the conference of 1873, if we recollect right, besides 
three or four members taking notes of what went on, people 
who made remarks were requested to jot down on a slip of paper 
(marked with the number of the subject), the substance of 
what they said. This was imperfect, but it mae better than 
nothing, and the debate was reported or written out almost 
immediately, so that the subject was fresh in the memory of the 
reporters, and in some cases even the officers concerned could 
be asked to correct the report of what they said. 

Then as to the conferences theaselves, it ought to be settled at 
kast 12  month before-hand what subjects shall be brought up at 
the next conference. Every one should be at liberty to propose 
a subject, and it might be vested in a "conference com- 
mittee" consisting of say the Inspector-General, one Conser- 
vator, and one controlling officer, to decide what subjects 
should be selected. It should be arranged next that specified 
officers should be invited to deal with these subjects, and that in 
all cases of special importance, the heads of the essay he pre- 
par-, should be circulated to as Inany officers as possible, with a 
request to them to consider and be p~epared to diseuse the 
sdbject. 

Any officer may give notice of his intention to bring any 
subject before the conference, beuidee those previously announc- 
ed, but the announced subjects would have the priority of' tirne 
at the conference. 

All papers to be read at conference should be legibly written 
on one side of the paper only. 

As to the style of papers, a concluding observation may be 
offered. I t  is said that poetry intended to be set to music 
and sung, must, in addition to other qualities, be free from intri- 
cacies of idea and involved expr6ssio11, and be such that the 
poet's style can be seized in the brief duration of each' 
musical phrase. 

In the same way a conference paper must be eminently 
simply written, so that its purpose can be seized and compre: 
hended at  once during the reading. A paper that requires 
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to be read over twice or thrice before its meaning can be got at, 
however valuable that meaning may be, is absolutely unsuited 
for a conference. The subject must also be divided under 
heads, and in fact so cut up for mental digestion ae to present a 
series of points for successive consideration. I f  there is no 
break in it, and no one can say a word till the whole paper 
is done, it will happen, save in very exceptional cases,. that the 
discussion will be pointless, or miss tlie salient questions involv- 
ed, owing to the difficulty of knowing where to begin, or 
keeping before the mind the whole plan and outline of the 
paper. 

That the conference of 1875 was far better than its report, 
seems from all accounts certain : that the time and money spent 
in bringing together the largo staff of officers into friendly com- 
munication, was well spent, there cannot be a doubt. Besides the 
actual conferdnce meetings more than one committee met and 
disposed of highly important matters connected with audit of 
accounts and organization of business. We only hope that 
before many years pass, another conference may assemble, and 
as each one finds us with increased experience, as well as im- 
proved in our organization for ensuring useful discussion, and 
for reporting it well, so mch report may be of increasing 
interest and increasing worthiness to take a permanent place 
en the bookshelves of practical Forest Science. 

In the Indian Micseum, prodaced in India (under t L  direction of 
the &porter on the Product8 in India) by Dr. dl. C. Cooke, 
1876. 

By B. H. BADEN-POWELL, F.R.S.E. 

IT is to be hoped that this useful report or catalogue raieonnl 
of the gums, resins, &c., produced in India, will be available 
for study by all those Forest officers who take an interest in 
scientifio but practically naeful subjects. The mistake is often 
made of expecting Forest officers, burdened ae they are with 
work of their own, to undertake to investigate and report on 
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the whole of an extensive suhject ; the report is called for, and 
reminders are sent probably within a mouth or so, and the 
consequence is that nothing is elicited. 

But, with a report like this before them, it will be easy gra- 
dually to collect specimens and information. If every Forest 
officer would only take up one individual gum or reein which is 
doubtfully given in the report, and give his own actual observ- 
ation, a correct nomenclature, the true habitat and (in Case8 
where he is not certain of the tree) a good dried specimen, 
in a short time most of the Joubtful points in uuch a report 
would be elucidated. 

I may here mention that lac does not form one of the 
products included in the report, but that authentic specimens of 
the lac in its natural state on different trees (with botanical 
epecimens, where the species is not known for certain), and 
epecimena of the insect in all its stages, are desiderata at  the 
Indian Museum and also at  Lahore. Will no Forest officer 
of the Central Provinces respond to the want? 

But to the &port. The first thing that strikes one is the 
want of a table showing abbreviations used for provincee, &c. 
What do Duh, and New, and Parb mean? "Tam" is presumably 
for Tamil, l1 Dek" for Dekhan, and l1 P." for Persian; l1 Punjabi" 
is ignored. 

Next the vernacular spelling is (as regards the names in 
languages with which we Northerners are familiar) a perfect 
hash. Very often also different varieties of barbarous spelling 
are given aa if they were "synonyms." 

Now, aa regards the languages, Arabic, Persian, Hindi, Urdu, 
Punjabi, Pashth, Bengili, and Sanskrit, the only natural 
system is to use consonants as in English. The diacritical 
points are too elaborate for common use, thougli of course 
their adoption would he a benefit. I t  ie practically enough 
however to distinguish the nasal "n" by a dot, thus n; 
and the 'ain, by an apostrophe ; the guttural '' gh" and l1 klJ' 
by a line drawn under, thus ih, a. 

I n  vowels the continental sound is given. 
The short vowels a, i, u, are always sounded like the " a" 

in organ, the l1 i" in will, and tbe " U" in put. 



The long vowels 4, i, 6 ,  to be always distinguished by an 
accent, have the sound of pass, sweet, pool. 

The " y" is wed only aa a consonant; as in the word niyat 
(nee-yat) ; combinations therefore intended tr, repreeent vowel 
sound@, as " ay," " ey," " oy" are inadmissible. 

The ‘' e " is always ae k in French, " ai " is always as the 
i in " price," " an " as OW in "now." No such com- 
binations of vowel sounds, a " on, " "ow" ahodd ever be 
used. 

I do not of course offer these remark8 as regards Telugn, 
Tamil, Kanarese, or Cingalese, of which I know nothing. For 
Burmese, the vowel sounds are more numerous, and will require 
some further device, e.g., the words hle, hl6, hlg, and hli, mean 
(6 boat,'' " cart, " l1 beaatiful," and " city, " and require nice 
discrimiuation. 

Some instances (merely by way of example) may be given 
out of the report. 

Samaghearabbi . . . for Sirnad-i-'arabi @. 3)- 
Kheir Khuera, kc. ... ,, Khair, KhairB 7 )  5)- 
Ran-sinus ... ,, Ban-sirsa ,J 6)- 
Lall-kheir . . . ,, kl-khair (red khair) ,, 7). 
Bael ... ,, Be1 9 ,  8). 

The names of Armniaca vulgaris (p. 9 j  are unintelligible for 
want of accentuation. Iu  the plains of North India jaldi- 
riz (which is a corruption of zard-bni, lit. the " yellow peachJ'), 
barzhi (Pashtn), chir, hiri or dri (Hills generally). C h d  is an 
apple in Chamba. 

Azadirmhta should be nim (Persian form), and nimb (the 
Hindi form) (p. 9). 

Jamoon for jiman (N. India,) jamri (H.), p. 10. 
Carya arborea.-The Burmese name barn-bhb-m6 only 

" bam-bonayJJ does not exist (?) The Bengalee name ban- 
bham-booai" is, I believe, nonsense, being a jumble of Hindi 
and Burmese (p. 12). 

Citrus, ap.-The names are much confused : nimbd or lfmd 
is the generic Urda name, and does not indicate different 
species of lime. The latter are dietinguished by " mfthriJ' 
and '' khatth" for sweet, sour, &. 



Emblica o$icinalia--Amla or inwle are the two Eorrna of all 
the di:tlects. 

Melia azadirach.-The name is bakain. This species and 
M. sempcrvirens are used confi~sedly for the same< tree in 
Indian books. I t  is now settled to use M. indica for nim, and 
M. azedarac.4 for bnkain or drek (p 20). 

Fool .. . for phlil ... (p. a0). 
Prosopie spieigera.-The common N. Indian (Pnnjab) name 

is " jhmd." 
Ara-bukMra for 61li-bukhrirh (p. 23.) 
Annr for aniir darim for diirim. 
Gulnar for gul-iiniir is the t' flower" of pomegranate, not 

the tree or ite gum (p. 23). 
Senaecarptrs.-Belfrdar is Arctic, and bhiliwih bhilhrna in all 

Hindi dialects ; various spellings given (p. 84). 
Tamarindus.-Imii or amli in Hindi dialects, thamr-i-hind 

(Persian) (this "th" is pronounced in India like 8). Alnblie 
is not an Arabic word as stated. 

Tamark.-Pilchi, jhau, farfrsh ; are names not givon. The 
now-settled species are T. gctllica (L.), pilchi, lei ; T. dioiea 
(Roxb)., pilchi and kachlei (a mere sbmb which does not give 
a gum), T. articulata (Vahl.), the fanis (H.), farwii or 6khrin 
(Pji) This latter is the biggest and the one that yields gum. 

Terminalio.-Bahera (Hindi), balela (Persian), spelt '' beley- 
lepJ' (p. 26). 

Wrightea.-Dlidhi (W.) is W. mollieaima (p. 28). 
IP. antidyeentevica is inda j a u  or indrulatib. 
Qossypium is katiri or katirh Hindi (p. SO). The Arabic or 

Persian mould be simaghqutn-i-hind, not '' qntade" as given. 
Pterocarpus.-Dammul akhvaine for dam-ul-abwain, khune 

eugavashane for kh6n-aiyfrwashin (p. 36). 
Mucherus fot Mochras (p. 40). 
Ansarake revan for 'udra-remand (Persian' , (p. 43 and p. 46.) 
Ush-shaq for ushaq (p. 37.) 
Barazd for barzad (p. 60)) and rhulysn for halMn, and m e b  

nioon for mit6bilin ; perhaps these mistakes are Royle's, some- 
body having misread the " be" and " ye" and "nlin," all of 
which differ only in the pointa (id). A similar mistake occurs 
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at  p. 112, where whatever the extraordinary word aqovo yala 
samun may b< the latter member of it is balhsamhn. 

Sugbeenuj for sak binaj, and kundel for kundal (p. 63). 
Aflahn for aflatlin, nnd bui tahadnn for  bli-i-jnh6din (p. 72). 
Eng-=in (eng-gyeen) which in Burma ie Pentacme &amensis 

(Kurz), not Slwrea robusta, and the-yi engggin is SA. obtusa. 
The Arabic and Persian names are unintelligible (p. 90). 
lbachylobium. -The common name '' sundras" not given 

(p. 98) save as "sandarus" in a quotation: Arabic is sandarris. 
Uluk baghdani for Alk Bighdddi (twice) (p. 105.) 
Ba2sanwndeandron.-The Arabic is unintelligible. Pereian 

should be raugban-i-bal&n (p. 112). 
Gorjon tail for gurjan-tel ( H. and B.) (p. 113.) 
The Burmese is kanyin-tsf, or oil of kanyhn. 
ilfela~orrhczo, in Burmese thitsi, " wood-oil or varnish;" the 

other names are probably mis-spellingr (p. 120). 
Pinus longvolia should be gandah-biroza-ki-tel, or simply 

gnndah-biroza." The Dekhan corruption is firoza. Persian ie 
raugbnn-i-rati4naj. 

Kuel for kail (p. 124). 
Abiee 5mithiana.-The names are ran or kh3trau varied . 

locally into kundrau and kudrau, &c. (p. 127). 
T e c t m  grandis.-Sigun is the word given bp Shakespeare 

for teak, called also in Bombay, and elsewhere, sagwhn or sagon. 
Our word teak comes from the South Indian name (teka, &c.,) 
in Burmese i t  is kylin : this is omitted (p. 129). 

These are only a small number of cases taken at a casual 
glrmce. I have not the means at  hand of correcting the Arabic 
and Persian names ; they are nearly always wrongly spelt. 
Under A. Arabica I notice that " kikar," which is the common 
North Indian namo, is referred to duh (whatever that may mean). 
Linguists will be interested to notice how the more Southern 
or (Hindi proper) name, babul is derived from the Sanskrit 
46 barburs," and passes into bibul (Hindi and Beugalil ; the 
latter given as babuler (?) into " biibli" of the Mahrattae, 
and " bhvli" of the softer GSzarBti. 
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' 'Under A. ' ~ c r d w  " a d "  is the common N. Indian 
name; ghargbmtai is Pashth, chinminu not chimn4nn is a 
very local name conferred to Pang-the upper Chidb 
valley. 
Affixea or sufaxes which signify "tree" or ccgum" or 

'' oil," as " khair ka lakri" (khair wood,) " eng-ben," " sha- 
b n "  (ban being "tree" in Burmese,) nim-gachh (Bengali,) 
thinggin-tai (bi  meaning wood+il), should be discarded, and the 
name only given, I f  the usage of the language requires the 
addition, this should be noted. 

A few notes of some of the doubtful points, the clearing a p  
of which would be interesting, may now be given. I t  is hoped 
that some persons will find time to clear up one or more of 
them. 

Acacia Arabia.-The habitat of the species is not properly 
given ; i t  grows all over India inthe  lai ins up to the Indue ; i t  
abnnds in alluvial lands in Sindh. 

Generally speaking, it would seem that the southern localities 
produce a darter gum than the northern. 

What is the proper mason for collecting the gum, and how 
is it effected? 

Acacia Cdechu.-Have samples of the Burmese product been 
sent to the Museum ? the extract is however not treated of in 
the report, only the gum : is this ever collected in Burma ? 

SIRI~-Authentic specimens of this gum are needed; we 
have the common roadside siris (A. Lebbek Willd) and others, 
the A. procera (Benth.) with white bark called dh4n or safed 
siriq and AQizzicr odoratiuima which is also called siris or 
laorin (sub-Himalayan.) The latter yields a dark brown gum 
(Brandis). 

ACACIA MODESTA.-A characteristic habitat of all bib and 
jungles in N. W. Punjab is omitted. 

APBICOT.-I believe the gum is commonly collected in the hills 
where the apricot (with a small indifferent fruit) seems almost 
wild. 

NIY.-Authentic specimens of this gum are required. 
BAUHIN~A.-DO~S the climber in the Terlri forests yield a 

.gum ?(B. VuAlu'). 
X 



TOON is said to yield a gum : this requires verification. 
Dr. Cooke says from the character of the timber it should be 
a resin. I see no reason for this ; it is a ecented wood ; but 
in no way resembles any reainiferoua tree. 

CELTIS.-In species in the Punjab hills do they yield gum? 
(BUNDIE puts them under one C. awtralis L.) We certaixlly 
have two plants, the Chamba cellis (khark) and that of Hazam, 
to appearance very distinguishable. STEWART calla the latter 
(batkar) C. NepaIenaie (Punjab Planta, 210). 

G~~SSYPIUX.-Common cotton plant. This is said to yield a 
gum. Surely, it must be a mistake. Dr. Cooke speaks (under 
tlJs head) of cotton-tree gum ; does he mean Bombax malubari- 

cum (Solmalux mcrlabarica, Schott,) and which ia called the 
" cotton-tree 1" 

HEBITIEU LITTOWI#.-D~. Cooke says he hae no evidence 
whether produced in India. I t  certainly is a characteristio 
tree of the Sunderbuns in Bengal, where i t  ia oalled sundar or 
snndri Does i t  yield a gum ? 

BA.KA~N.-I~ there really a gum of this speciea ? 
MULB~BBY.-I~ there a gum from thie ? if so, it could be had 

in large quantities. 
ODINA WODIER, Jinqan.-Will some officer undertake this 

species and clear up the subject which ought not to be difficult ? 
It is said .by some authom to give a resin. Then agdn it 
appears under the head of varnish yielding trees at page 123 of 
the Report. This tree seeme to extend over the whole of South 
and Central India, and to North India as far as Oudh and the 
N. W. Provinces, and even sparingly into the Punjab in the 
lower hills as far west as the Sutlej region. 

There is no sort of doubt that the jingan gum of this tree as 
found in the bazars below Simla, is white and eoluble, and that in 
HoshyarpJr apeoies have been obtained of a clarified gum. 
I t  seems equally certain that a dark gum ie yielded also, 
ollled '' kaugond ;" this I have never seen. Will some one 
collect real odina gum, with a specimen of the tree to prove ita 
identity in each owe. 

The resin appears to me to be wholly a fallacy and also 
the wood-oil I have little doubt that eome people got hold of 



the Burmese thingan and mistook i t  for jingan or jhingan, 
the easy confusion of J. and T. being obvious. 

Thingan has of course a woodoil or oleo regin. 
Forest officers should be able easily to clear up the question. 
S ~ ~ m n s . - T h e  soap nut tree (rita). Does this really yield 

gum ? and which speciea? S. amminatw (S. detsrgem, Boxb.) or 
Emarginatw. 

SEDIECABPU~. - (The marking nut tree). The same question 
has to be asked: Bern18 8ajs a brown nearly insipid gum 
exudes from the stem. 

SPONDIAS is not common in the Punjab, where it is emall, and 
grows only ae far as the Salt Range; but it grows to an enor- 
mous size in Burma (Pegn), where it is called kway-ben (Kwb 
ben) ; specimens of its gum are wanted. 

TAMABIX-DIOICA (should be T. articulrrtcr). T. dioiea; does not 
yield a gum that I know of, where is it called asul? t.he 
common North Indian name8 are "fanish," "farw6," and 

dkhin." 
The TEEM~NALIA gums want investigating. Doee the saj or 

asan (C. Pror.) yield gum? and of what sort? Does bahera 
in Midnapore forests ? 

VACHELLIA.-T~~ genus is not now distinguished from aeacicl. 
I believe Acaoia Vera, A. drabica, and the so-called Vachellia 
are practically undistinguished ; as regards gum, dcacia 
Farnesiana gum, B s m ~ r e  says, is collected in Sindh. 

Zityphw fi.mma.-I feel sure this k a mistake, and that 
"simli" of the Central Provinces has nothing to do with 
Ziryphw. Will some Central Province forester send eimli 
gam with a specimen of the tree ? 

Zizyphw @uoua ( 2 .  vulgaris, Lam.) k not the common 
" ber," which is 2. jujuba, Lam. (var Hyuudrioa, Edgeworth). 2. 
$ixu08a occnra chiefly in the N. W. Pnnjab and in Hazcira 
under the very local name of sinjli. I never heard of any 
variety of " ber" tree giving gum ; it is one of the lac trees. 

With regard to the DOUBTFUL Gum on page 29 (a great many 
more are very doubtful I think), l' &as" gum is probably a 
miere* for dhaf or dluiwi gum (Grislea tomentosa). The 
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a. tomentoes ie called dhsi, and Conocarpus lotifoliw, dhkh or . 
dhorii, as if one was the male, and the other the female in the 
ideas of the natives ; hence perhaps the confusion of the gums. 

Salhk or saltii is said to be a name of a kind of g6gal or 
balsamodendron (Bomellia thutifera), which is found in the 
Bengal hilla and Rajputina, and to within 20 milea of the 
Bombay Cfhbta. - 

Then we come to the PSEUDO a m s  which are insolnble. 
STERCULIA.-T~~ Burmese species (chiefly valued for bark 

fibre are :-a. mnata (shaw-wtlh), 9. villosa (shaw-ni), S. fcztida 
(shaw-by 6). 

MORIN~A (sohfjna). Authentic samples from various localities 
are much wanted; but there must be no doubt about the tree- 
everybody knows it-specimens of the tree to authenticate the 
gum required. 

BOMBAS (Salmalia), sembal or simal tree.-This very donbt- 
ful gum could finally be cleared up by forestera. Every one, 
knows the cotton-tree, Bombax ieptnpliyllum (B. malabaricunr 
in F. Flora). Will some one really get gum from it' beyond all 
doubt? At present we are divided between dull red gums like 
so415jn6, kc., and a sort of hollow llackish sbell like a ga21 or 
sirnilar excrescence. 

MOCHRAS is also one of the undetermined substances. Thoee in 
Burma and elsewhere also as near areca gardens would be able 
to tell us whether the areca has a gall on it. " Phil-supyriri" 
is a name signifying " areca-flower," and given by drug- 
gists to the gall-like aubstanoe called mochras. 

Butea frondoaa (dhiik or palas.)-This i t  is noted has good 
timbw! The wood le probably more warthless than any other 
h o m n  tree ; i t  dries down to i r d  of original weight, and is used 
for making scabbards of swords, &c. In what provinces is kino 
or kamar-kas" collected ? 

There is a creeper or climbing species of Butea in the Bengal 
Terai, which when cut across gives out a copious exudation' 
of red juice. - 

The part of the report treating of gum resins, both medicinal 
and fragrant, and on ooA or elemi and h d  resine is full of 
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interesting information : the articles on Cfan~boge (pp. 41-49), 
Asafaetida (50-57)) and on Amoniacum and Galbanurn being 
specially full and exhaustive; I n  the article on Asafoetida 
however there is a paasage which it is not easy to understand. 

There are two substanw in Bombay, one of the color of 
treacle in large masses enclosed in cowhide ; the odour is dif- , 
ferent from that of the European drug, and is much more 
powerful. It would appear that this is called " hira hing," while 
the common asafoetida is called " hingra" Thus we read :- 

<' The substance known as asafmtida in Europe, is called 
hingra in Bombay ; i t  is not used as a condiment, and is con- 
sidered quite a different article ( i s ;  from hIr6 hing) , it is export- 
ed to Europe. There is great difference in price. Hingra is about 
Rs. 7 a Surat maund, and asafoetida about Re. 45." This 
passage as i t  stands is unintelligible-perhaps it means that 
asafaetida costs Ra. 7, and that the hira-hing (8 substance not 
known in Europe as asafoetida) costa Rs. 45. 

OPOPONAX.-The origin and meaning of the native namee of 
tbis drug will be found in Punjab Products, I, pp. 4025. 

Similarly interesting are the articles on Fragrant Gum- 
Resins, Myrrh, and Olibanum. 

But all trees yielding &gal or kundar in India want care- 
f ~ l l y  collecting both the gum resin and specimens of the tree, 
~ i t h  localities. 

It strikes me that the species are confused. Baleamodendron 
Roxburghii perhaps gives the Bengal grigal, and possibly most 
of the Indian gdgal. Then the Sindh species is called 
B. mukul, and another species B. pi~beecens is also said to grow in 
Biluchistan. It is not likely that the Sindh or Biluchi apecies 
would be common in Bombay and Central India, yet with 
S. mukul are given s variety of Hindi and Central Indian 
names. Shonld not these rather refer to the Boswellia 
tiru.jrma (B. glabra, Roxb.), which would seem to be the source 
of the mlhd of N. E. Bengd, and the hlal  of Bombay presi- 
dency ? The " Palumors forests" referred to at p. 81 probably 
~neans " Palamow" (as usually spelt) in Bengal. The salhd 
(or salai?) ie eaid to be abundant all about the UjmaLP1 
hills. 



With regard to the mango gum min, it will be poseible to 
enquire further about the Delhi specimen which wae eent die- 
tinctly labelled to the Exhibition at Lahore in 1864, and 
amwered to the description given in Punjab Products (p. 416.) 

Tlie very M and interesting papere on OLIBANUM constitute 
one of the chief features of the volume. The relation of nab8 
to this substanae hae been already touched upon. Boswellta 
thur.ifma has its habitat given as " tropioal IndiaJ' I t  should 
rather have been Bihlr,* the Dakhan to within 20 milea of 
the Bombay GUh, Bandalkhand, RQjputBna, the Central Pro- 
vinces, and in sub-Himalaya ae far as the Sutlej, also in South 
India. BRARDIS says that it grows chiefly on hot arid hills more 
or leas gregariously, forming open foreats often associated with 
Sterculia wens-particularly abundant on the trap hills of the 
Dakhan and the S a t p h  Range. It ia common also in the 
RBjmahil hills. 

PWAI- am.-There ie no eort of doubt that the proper sub- 
etcmae described by this name in Burma is the resinous nest of 
the little lee, Trigona h&p. I have collected pieces myself 
in hollows of trees in the forest, and watched the bees making 
the uest. They chiefly collect resin for the purpose (when I saw 
them in Pegu) from the Diptmearpw tubmculota. (Eng.) 

I t  is quite likely that their neata vary according to the kind 
of reeiniferone trees common in the neighbourhood. I t  is also 
likely that bazar epecimene would show the name applied to 
other resinous substancas, or to the true substance worked up or 
melted down wi th  some admixture. Will Ma. Kuaz tell us 
about this ? and whether the Cantariurn stricturn is a Burmese 
tree, and what the Burmese black or dark resin giving species 
(officinal) are ? 

Little remaina to be added to the exhaustive account of the 
COPAX, (sundrae commonly also called " kahrnba" or amber). 
This reain (erroneously referred to Vateria in Pnnjab Products, 
p. 410) is derived from the euphonionsly named Trachy- 
Miurn Yozambhse (Petera). The papem by the Aeeietant 

Eooker'r Tmv. in E M .  a, Vol. L, p PO, w h m  it t u i d  that in the BI* 
hilL sb 1,880 feat, the gum celegrated throughout the cut ru bring abuPd.ntIy 
from tbe trunk, very fry(rmt d tmupuenl" 
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Political Agent at  Zanzibar, reprinted in the Indian Foreater for 
July 1875, do not appear to have been seen by Dr. Cooke. 

There is also a recent paper read before the Linnsan Society 
(April 20th; 1876,) on the fossil copal found on the e a t  coast of 
Africa in places where no copal tree now grows. Little doubt 
exists as to the identity of the semi-fossil tree with the living 
species, inasmuch as parts of the plant have been found pre- 
served in the fossil resin or animd.* 

PISTACIA.-Two species yield maetich. I n  Sindh (which 
country people will insist on " - " and calling Scinde) the 
reein is called 6 r  honey of kundur," or simply " resinous honey," 
shaht-i-kundrn. The Arabio namea 'Alk-ul-anbat and 'Alk 
bagbdad are hardly recognizable as Auluk dagdadie ( s i c )  and 
Aluk-001-unbat. 

DIOSPYROS.-Something wrong here. The species would 
seem to be as follow :-D. melanoxylon, Roxb., not mentioned 
ae a reeiniferone tree and very unlikely. 

Then also we have D. montana in India (not in North or 
Sindh), also D. chbroqybn (S. India as far as Orisss on the east, 
and Guzerat on the weet coast), 3. lolue, the fruitbearing N. W. 
Punjab species (" amlok"), and D. embyopteris (E. glutinfia, 
Roxb., D glulinosa, Koenig), the p5b of Bengal, South India, 
and on the western ooast, Ceylon, Burma, Bengal, Banda, and 
sub-Himalaya as far west as the Jumna. 

The viscid pulp of the ripe fruit is need as a gum in book- 
binding and in place of tar for the eeams of fishing-boata-an 
extract containing much tannin i made from the fruit (see 
Brandis' F. Fl., p 298). This fruit is oalled kendd in Assam 
apparently, but kendli and tendu are namea nsuolly given to 
D. melondlrybn which has the heart wood black, and is used for 
ebony. If the fruit i meant in the text, we have neither gum 
nor resin properly so called to deal with. 
MB. GUSTAY MANH will probably be able to enlighten ne on 

the subject. - 
At pp. 106-7 a seriea of " Inquirenda" are given, to which i t  

is su5cient to invite attention. 

Pi& Pop!# Scienw Ber. for July 1876, p 880. 



No. 1 regarding the '' Moal" of Sylhet will pi-obablg b 
answerable in Bengal. 

No. 1V.-Officers in Burma and Madras could probably 
discover. 

No. V has been alluded to already. 
No. VI is a question for residents in the Andarnans. 
No. VII.-Bengal officers could settle. 
Under the head of Kunnee, (Rani), p 110, the Odina question 

already alluded to crops up again. 
And a question is asked about a Bombay (1) resin called mH1 

shakshi. 
It is no wonder that the Vienna exhibition samples tnrned 

out so badly. The whole business, aa far as my knowledge 
goes, might be described as a perfect humbug. 

When will committea charged with such affairs understand 
that, with the heavy work Indian officials have to get through, 
the distances to be travelled, and tbe difficulties of identifying 

.species, good collections cannot be got together without at least 
a year's or eighteen months' clear notice 3 At the eleventh hour 
orders come; people hastily get together what they can, and 
the result is often unsatisfactory, if not useless. Of course, 
this is still more the case with mauufactured articles which 
are rarely or never kept ready-made (especially the better 
class of articles), and any rubbish that can be found in the 
bazars is collected and sent. The wearisome delay in getting 
remittances of proceeds, discourages s d l y  the poor manu- 
facturers of Indian goods, and ouly a few wholesale 
merchants, who do not produce the best work, send goods. 
Europeau exhibitions as hitherto constituted, are a positive 
nbonlination. That of Paris in 1867 formed a tolerable excep- 
tion. 

The last group (oleo resins) has two divisions ; d. balsams, 
B. varuishes. 

First comes the Baleamodendron Benyi, whose extraordinar'y 
Arabic name " a q o v o y ~ n m u n "  appear8 to me to have been 
formed by a misreading of the Arabic letters imperfectly pointed : 
q (the doublwlottexl " kat'>) being mistaken for the single-dotted 
similar form " fdJJ and " ye" for " ha' This word is possibly 
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rfiwn-balisamhn; the Arabic form in Y1111iui medicine of 
"opo-balsamum." My impression is that tl~is druggist's sub- 
stance known m "ranghln-i-balsiu" is usually an artificial 
liquid thick solution of one of tlie scented resins. B. Berryi 
is a South Indian epecies certainly. 

DIPTEROCARPUS.-WOO~-O~~ is certainly obtained in Burma 
both from the "Eng" (D. luberculota), and Kanyin (D. turbinala) : 
but most, I believe, and the best, form the latter. 

CAMPKOR.--I~ is interesting to see that the common Hindus- 
tani name for camphor "luipdr" is a Malay word. 

Tlle liquid styrax is unknown to us here; bnt on whnt 
authority does Dr. Cooke give the plane (Platanue orientalis) 
as a synonym for the Liquidambar orientale of Anatolia, kc. ? 
The plrtie is an introduced tree, and has only a naturalized 
Persian name t 4  chidr; and a Kmhmere name " bGn" (the trm 
him very long been established there; one grove dates A.D. 
1588.) Nothing legs likely that any resin or oil should be 
obtained from it. 

M ~ ~ a ~ o ~ s a a C A . - ~ o r  an interesting account of the method 
of extracting this subetance, see Mr. Brandis' paper on some 
forest products of Pegu in the rndian Foreater of April 1876. 
I cannot understand how this substance, seing its beautiful 
application in Burma, is not more appreciated in Eng- 
land. 

Again under this head the ill-fated Odina roodier appears : 
who ever obtained a varnish from this tree? The authority 
is the " Bombay Produck." 

Will Mysore and Belganm district Forest officers ascertain 
if BUCHANANIA LATIFOLIA yields a varnish? (cbironji is the 
fruit kernel : chirauli, &c.) BRWDB says that a pellucid 
gum exudes from wounds in the stem, and an oil is obtained 
from the kernels of the fruit (F. Fl., p 128). 

Raus VERNICI~ERA.-T~~ Japan varnish tree is said to be 
the same as a small species in the Himalaya (rikhlili, gad6mbal 
lohasa, &c.), certainly we h ~ v e  nothing that yields a vnrnish. 
BRANDIS follows Decandolle and Roy le in uniting the Indian 
tree wit11 the Japan varnish tree, )jut feels assured the species 
are distinct (F. FI., p 120.) 

Y 
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TURPENTINE AND TAR.-We have recently been selling- t a r  
from the chips of P. longifoliu in our Kangra forests. It costs 
us Ra. 2-8 a maund=bO&s. to make. No one has, I think, yet 
attempted to distil apirit of turpentine. The crude resin of 
P. longijolia is beautifully clear in pale yellow tars as i t  
exudes from the wood. 

Both the pines P. long+$olia and P. excelso, as well as Deodar 
chips, make good tar by the same process. 

The great difficulty of our making any profit out of such 
substances is the cost of carriage. 

ABIES is one of the least resinous of our conifers, and 
no one uses i t  except for a local application to sore backa of 
cattle, for which purpose a tree (outside reserved forest :let us  
hope) is ruthlessly notched. P k a  Webbianu in the same way. 

TEAK-OIL.-Burmese officers would probably have a good 
deal to add to the information give0 at p. 129. 

I n  conclusion, I hope, some offlcem whose eye catches their 
own names, or the name of a province they koow, will 
oommunicate with this periodical on the subject of the many 
" inquirenda et disputata" of the Report. 

$(1e Bfintsr QI8siita in aurm groger, or a 3arratibe of 1118 
goanreg in searcb of it. 
BY G. W. STBETTELL. 

THE journey in search of the Ficus elastica in Burma 
proper lasted from the 22nd November 1873, until the 
13th May 1874, and now after two years have elapsed, me are 
favored with the results of the "miesion," as the author calls it. 
One would think that the report on a simple little trip in 
search of India-rubber might have been printed and published 
in less than two years, but some how or other India seems to 
be the land of delays. That the Govenment work does not gain 
by these everlasting and everreourring delays is self-evident, and 
i t  is really difficult to understand why they are allowed to 
take place. Our author gives a long explanation in his case, but 
we think delays like that in question cansot 'be satisfuctorily 
explained. 
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From page 3 of the book we see that the original object 
which has given birth to the book, was as follows :--"To form 
" Ficus elastica plantatione in British B m a ,  and to ascertain 
"the best method of working them. To facilitate this object 
" our author was directed to proceed at  once to Upper Burma 
'(and examine the forests there, making himself familiar 

with the general habits of the tree, the soil, and locality best 
"suited to it, the different methods of tapping, and the various 

systems pursued, i n  order to bring about the coalescence of 
#' the caoutchouc." 

The India-rubber trade of Upper Burma has sprung up 
during the last few years only, wherever i t  has existed in 
Assam and Cachar for many peaw put .  In  Assam large 
Ficus elastica producing tracts are situated within British 
tanitory, and any officer can study the habits of the tree 
and the mode of working quite at  his leisure, and without 
any particular danger. I n  Upper Burma, on the other 
hand, the India-rubber foreats are situated beyond the reach 
of any authority, except that of lawless momtaineers, and any 
attempt to study here the habita of the tree would be coupled 
with great risk of life, if not altogether impracticable. Hence 
i t  appears to ne difficult to understand, why Mr. Strettell 
was not sent to Bssam, instead of to Upper Burma, if the 
"mission" was considered necessary at  all. 

We should think i t  was not necessary, because not only 
have we already in print as much information on the subject, 
as Mr. Strettell was likely to gather under the most favorable 
circumstances; and secondly we consider i t  very doubtful 
whether Ficus elastica plantations are indicated in British 
Burma. While the latter is not the natural home of the 
tree, Assam is. Moreover, in Assam any amount of land 
suitable for plantatione ie available, and labor is about half as 
expensive as in Burma. Considering all these points, and also 
that i t  is perfectly irrelevant in what part of Iudia the 
caoutchouc is produced, we do not understand, why the 
Government should spend Els. 18,000 in sending Mr. Strettell 
to Upper Burma, and letting him print afterwards at Govern- 
ment expense a large look on his " nzusion." 
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However, if Mr. Strettell had succeeded in his 44 mission," 
there would be some retnrn at  least for the outlay; but what 
was our aurprise on finding, after wading through 207 pages 
of print, that Mr. Strettell never got to the real India-mbber 
forests, but turned round after he had seen one or two outlying' 
patches. The consequence is that the book fomr beginning 
to end contains nothing new as far as the Ficus elastica 
is concerned, but a great deal extracted from books aud re- 
ports which mere already at  the disposal of auy one who 
wished to inform himself on the subject. 

We need not add many more lines to bring our review of the 
book to a close. As stated above there is nothing new in the 
book regarding the Ficus elastica. On the other hand, as a 
book of travel i t ' i s  not uninteresting, but me must leave a 
review of the book in that respect to those into whose depart- 
ment it legitimately belongs. 

Sw. 

Qe $orcsts of Birtoria. 
(The 1st Annual Be@, 1875.) 

THE total area of Forest reserves is 1,155,664 acres==1,805 
square miles. They are all declared by notification in tlie Gazette 
like oura. They are classed as " S t a b  Forests" and " Timber 
Reserves," the latter being intended for temporary supply of fuel 
and fencing to the surrounding population. The Reporter 
states that reclassification is called for, as many of the reserves 
are quite denuded and worthless. 

The really well timbered or first clam State reserves are nine 
, in number :- 

Acres. 
1 Burma ... 19,600 
2 Moira 
8 Yellima 

45,000 

4 Gunbower ... 70,000 
5 Cape Otway ... 103,000 

Acres. 
6 Bnllarook ... 110,000 
7 Grampiane ... 134,576 
8 blt. Cole .. 32,470 
9 Victoria ... 136,000 

1 

To these may be added-Mt. Macedon (14,685), and Dan- 
denong (26,500) valuable rather from t.heir position than from 
their contents. 
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The first four constitute the Murrny river forests, con- 
bining box and acacias of little value on the dry loamy 
plains, swampy flab (often flooded from 2 to 5 feet during 
winter) and yielding red gum (Eucalyptus ro8trata). 

The report estimates the forests to contain 4,00,000 trees, 
yielding each an avarage of 700 feet superficial. The con- ' 
sulnption by the sawnlills is estimated at 1,30,00,000 feet 
superficial per annum. There are also sandy hilla covered with 
Murray pine (Callitrie verrucoaa). 

The destruction of the pine is frightful, both seedlings and 
saplings rapidly disappearing ; the red gum has good natural 
reproduction. Data for the growth of red gum are wanting, but 
it grows on swampy clay beds overflowed during 6 or 7 months 
of the year. Young trees have been observed to make 3 to 3# 
inches diameter in five years, and the growth is more rapid in 
the later years of growth. Sawyers select trees from 2 to 5 
feet in diameter. Forest fires are a geat nuisance. I n  West 
Gunbower 3,000 acres are partially destroyed, the seedlings 
being wholly so. 

Mt. Macedon was once covered densely with timber, but 
"great as has been the consumption by sawmills and splitters, 
it has of late years been nearly equalled by the destruction 
caused by fire." Natural reproduction, homever,if favored, would 
in many places be sufficient. On tlie other hand, the reporter 
observes that the numerous seedlings which follow a bush-fire 
show that i t  is the existence of the scrub that prevents the 
starting into life of the seed ; this may be true, but it must not 
be taken as an argument for fire (except on the principle of 
burning weedu) ; because if the fire is repeated after the 
seedlings were up, they would be destroyed in their turn. 

Cape Otway contains blue gum (A. gL6ulua) which has 
been much burned. "On either hand," writes the forestel., 
"from a point between 5 and 6 miles from the coast most 
of the ranges are covered with immense white stems of dead 
trees marking exactly the course and extent of the destroying 
agent." Other common trees are the messmate gum (E.fissilie) 
and stringy bark (E. oblipua) : iron la rk  (E. kucoq lon )  is 
less abundant. 



I t  is to be remembered that this is the Jirst year of the 
Forest Department, and forestera have only just been ap- 
pointed. 

The forester of Bullarook says that forest trees are cut 
a t  pleasure, and says that it is customary in England for the 
forester to mark trees to be felled. This (he modestly adds) 
is only a suggestion which would no doubt entail a consider- 
able amount of extra labor ( ! ! ) 

I t  takea time, we may learil from this, for the most elementary 
protective measures to be adopted. Even in our not very ad- 
vanced etage, we should be astonished at the idea that trees 
might be felled without being marked, in a Shte Foreat ; but 
in Victoria the foreater deems it needful to apologize for 
suggesting the practice. 

I n  the Colony there is a fine State nursery, and great success 
has been attained in planting exotic trees. Tbe nursery is at  
Mt. Macedon, and consists of 8 acres which is worked by the 
addition of rich vegetable soil, &c., collected from localities iu 
the neiglbourhood. 

Among the best species are Abies Douglasii, the Norfolk 
Island pine (Arauearia imbricatu,) our own cedar ( C. deodua), 
and the Atlas and Lebanon varieties, our Picea Webbiana and 
A. Smithiurra, and P. exeelsa, black walnut (J. nigra), oak, 
chesnut hickory, elm, ash, and many others. The olive 
(0. Europea) is grown as a hedge plant, and Cupreseue toruha  
is stated to be so also. 

P i n w  insigth, C. dcodura, and Wellingtonia gbantea are said 
to grow as well as could be desired. The report also gives a 
note on the growth of exotic trees near Melbourne. 

Abies Douglasii, which is said to be suited for growth in cool 
mountain glens, and will not stand exposure, had grown 25 
feet since 1863, when it was planted. 

Abies Smilhiana ie described as a noble tree, and in India 
forms splendid timber for railway sleepers and other purposes 
where strength is required. That this wood (from forests where 
i t  is well grown) is very good for in-door work, and is vastly 
under-rated as a rule, there is no doubt: but this description 
goes rather too far. 
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Cedrus deoda~a mas raised from see1 in 1863, planted ont in 
1865, and some had reached a height of 20 feet " well furnished 
with great expanse of branches in 1875." 

Some of these trees from exposure to winds lost 
their lending shoot, but though retarded in growth by this, 
they have invariably formed new leaders. I t  is recommended 
that this species should. be planted largely in " our alpine 
forests." 

Several trees of Cupressw torulosa planted in 1862 had a 
growth perfectly astonishing ; some being 40 to 50 feet high. 

The success attained with Pinus haleppnuit, mhich withstands 
heat and the drought of summer, seems to warrant our t y i n g  
it to aid our '# Chil" forests, which all, be it remembered, even 
the best of them, want to be improved by undergrowth and 
admixture. 

Pinut Brutia, the Calabrian clusterpine, reached a height of 
20 feet from two yearn' seedlings put out in 1864. 

So much for forest growth in Victoria : the conditions how- 
ever of labor and value of wood are so curious that they 
demand a notice, and the conclnaiona which the Inspector 
drams are equally curious. " I n  attempting," writes the 
Reporter, '( to devise a practicable scheme for regdating the 
timber supply, attention is naturally directed to older countries, 
but with poor results; for the circumstances surrounding forest 
matters in Victoria are radically different from those existing 
in any old settled country in which a proper system of forestry 
hsa been perfected." 

I t  is said in illnstration of this : lst, that the forest area 
in  Victoria, whether reserved or unreserved, holds the position, 
rather of " timber commotls, over which rights of commonage, 
are granted on payment of certain fees." 

Next comes the value of the timber aud its relation to that of 
labor. 

In  Europe the price of ordinary Scotch fir and larch of 
small size is from 8d. to 1s. per cubic foot. As of this sum 14d. 
to 2d. per foot is c o ~ t  bf felling and cutting, the value per foot 
in the forest is from 6d. to 10d. The value of hard wood is of 
course greatly in excess of this (oak is 2s. 6d. to 3s. per foot), 
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but as the position of hard wood and soft wood in European 
marketa is reversed in Victoria, i t  will answer a generd purpoae 
so to compare them. 

"Balk timber" costa the sawlriller about 2s. 6d. per 100 
feet superficial or 31d. a cubic foot bo compare with the 6d. 
or 10d. of Europe, and this price is for red gum, which is 

more comparable to oak than to common Scotch fir. But 
of this Sad., how much is the value of the wood, and how much 
the valne of labor in felling and taking it to the mill? Felling 
and conversion into loge costs 7s. per 100 superficial feet, 
or say 2s. 6d. to 3s. per log. Next the Reporter urgee that 
the price received by the State ia the valus of tL timber : at  
least i t  ie virtually the price at  which it is sold to the consumer, 
as much as the 6d. or 10d. in Europe ia. One is inclined to ask 
why does the State fix that price? The State geta 25s. for each 
quarterly license to fell; as this may be taken to cover about 
72 trees (red gum), the price per tree i ad. / 1 

The cost of carriage to the mill averages 30s.: taking a 
general average, and ineluding the cost of felling and logging 
it may be said that a tree costa 40s. at the mill. 

That is to say, that, instead of the valne of the timber when 
delivered ready for conversion, representing from 5 to 25 times 
the value of the labor expended on it, as in Europe, the condi- 
tions in Victoria are reversed. The actual cost of the tiniber 
being, to the cost of labor in getting it to the mill, as  
1 : 120. 

Then again there is the cost of transporting the converted 
tilnber froln the mill to the market, which is averaged at 
£2 per tree. 

The result of the exceedingly low rate at  which the standing 
trees are bougl~t from the State, is that a man will fell a tree, 
and if there is the least fault to find with it, he will fell another 
and abandon the first. 

We have read through the report in vain, to discover why 
the State could not charge more for licenses, even supposing 
that system in nn in~proved form to be continued. The mar- 
ket price is very little in excess of the cost of labor expended 
on the timber : but is the market price so high that, if the 
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first coet of the timber were raieed, no one could afford to buy 
wood at  all? What regulates the market price ? 

But it ie said that the present state of things constitutes an 
insuperable barrier to the introduction of any European syetem. 
I n  the latter case (it is said) the whole system is based upon the 
value of a cubic foot of timber as it stands in the forest, while 
in the Colony this basis " only exists as an item of calculation 
to the miller, to be taken into consideration, when reckoning 
the oost of procuring the timber, converting it into the required 
forms and placing i t  in the market."" 

This, i t  is difficult to avoid calling nonsense ; European sys- 
tems are no more based on the value of a cubic foot of timber 
tban on the price of tallow. 

The normal annual yield as the criterion of ontturn, calcu- 
lated by accurate observation and enrvey, or in other words, the 
principles on which any working scheme is based, must be 
the same, ns long as treea grow on the same physiological prin- 
ciples. Perhaps the Inspector means that the value of timber 
being M, small, it is impossible to spend any money on i t  : or 
that if they raised the price, the demand would fall off to euch 
an extent, that they could not tell how mnch area they wanted 
far internal or external demand. Neither of these eeem, 
however, probable. There does not seem to be any serious 
obstacle in the way of forest improvement, or rational working 
which wonld consist- 

I n  visiting the workable m r v e s ,  dividing them into blocks 
and by a preliminary plan determining the yield. 

Lice- confined to marked trees, of a number not exceeding 
the mean annnal yield, might etill be issued, only enpervision 
wonld be exercised over the ontting. 

No notice seems to have been taken of the important subject 
of preserving f o r d  on the elopes of hills or aronud the eonrcee 
of streams and rivere. 

Until Victoria takm a very different view of how to set 
.bout arranging foreat., we ah.LL hardly be able to congratulate 
them on the new Foreet Department. 

Mu& rdue et Xelbarne u 1Q. to 1%. par 1100 auperfioial feet. Skilled kbor 
codr 80. to 1%. psr dim, ordinby MI. (o Ibr. 8 vnk. 
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Tbe following meteorological data may be given in conclu- 
sion. They mill be valuable in comparing notee with India. 
Melbourne is 91 feet above sea level, and the figurea give the 
average of 14 years :- 

BY D. BBANDIS, F.RS., Inspector-General of Foreeta to the 
Government of Indicr. 

IN admitting that no one is better competent than Dr. 
Brandis to grapple with the dificultiee which beset Forest 
administration in British Burma, i t  is not necessary that one 
should go the length of agreeing with him in each and all of 
his proposals. 

I purpose confining my criticism to a few pointa only, and 
firstly to the fundnmental position advanced in para. 18 of the 
pamphlet, on which i t  is presumed Dr. Brandis has based all 
his proposals for the settlement of righta. Dr. Brandis argues :- 
"All ~ ~ a l i e n a t e d  forest land in all other parte of British 
Burma is, with all the products growing upon it, the absolute 
property of Government, subject to such prescriptive righta 
as may have been acquired by the agricultural population in 
the vicinity of the forests. This right of Government is 
proved sufficiently, if proof be needed, by the granta made 
eome years ago under the waste-land grant rules, nuder which 
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large arem of waste and forest have been disposed of without 
reservation." Now here it is very difficalt to escape the con- 
clusion that Dr. Brandis, while he wrote, was preparing himself 
for the sacrifice of principle to expediency, and that in his 
anxiety to temporise, he has committed himself to a paradoxism. 
I f  the instance adduced, the sale of forest lands, without re- 
aervation, proves anything, it proves that the Government 
held itself to be the absolute proprietor of the land, untramelled 
by any obligation to the villagers, who, if they had possessed 
legal righta in the alienated forests, could have prevented the 
alienation, or claimed a share in the proceeds. 

The fact is, it appears to me, that the Forest Department 
by its demands for absolute authority over the forests, has 
provoked the District Officers to the support of forest rights ae 

against the Department. 
It is not my intention here to enter into the desirability of 

confemng righta in our forests, nor to argue whether the 
rights of District Officers are beneficial or otherwise in their 
exercise, but what I do maiutain is that the Government of 
India is the sole proprietor of its forest, except in so far as i t  
has vitiatad the position by recent legislation, and that the 
question of conferring further rights, is one solely of expdiency 
and to be treated as such, if we are to avoid paradoxes in the 
discnssion of the question. 

If this view is wrong the Government has rendered itself 
liable to actions for every acre of forest land it has alienaM 
without the ooneent of every third party having rights in such 
alienated lands. 

The general scope of the " proposals" is the division of the 
forest area of Burma into three classes : 1st. Btate forest, 
to be under the control of the Forest Department, but subject 
to certain righta of neighbouring villagers to be formally 
settled and registered. 2nd. District Forests in which for the 
present the timber trade shall be under the control of the Forest 
Department, while the permits for all timber for local use (free 
permits), together with trade permits for charcoal, cutch, 
and wood-oil, should be granted by the Civil Officer on pay- 
ment (the revenues from these sources being credited to the 
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Forest Department) ; ultimately (after the firet claae of forests 
shall have been demarcated) i t  is proposed to vest the control 
of these foreate entirely in the hands of the Civil Department. 
3 ~ d .  Communal or village forests, to be administered by the ' 

Rate  for the benefit of the villagers. 
The proposals for the management of District Foresta 

appear to me to merit further consideration. I t  is a cumber- 
some method to have two departments granting permits in the 
same forest, each sending the other the counter-foils ; it would 
be costly to maintain a double staff of oBciala when the duty 
could be performed by one-it would be inconvenient to 
traders to have to go to the Revenue Officer for their permita 
for charcoal or cutch, and to the Forest Officer for their timber, 
and hardly possible but that with two Forest Chiefs, each inde- 
pendent of the other, there should not be some clashing, indeed 
Dr. Brandis appears to have recognised this later on, for in 
para. 29, after hinting at the neoessity of placing Forest Officere 
in a more definite relation to District Officers, he advocates the 
Forest Officer falling into the position of Assistant ,to the 
Deputy Commissioner, and especially in District Foresta. 

The first proposal has little to recommend it. If it is deter- 
niined to allow certain villagers to exercise the right of 
fclling all but teak timber for their dwn reqniremente, i t  
is rarely necessary or profitable to hamper all parties wit11 
permita. 

I t  is only necessary to notify to the Forest Department that 
the Government has been pleased to make certain concessions, 
and the Forest Officer may be relied upon to give effect to his 
instructions. The District Officer, with his multifarions duties, 
has far leas time than the Borest Officer to devote to the matter, 
and no good purpose whatever can be attained by empowering 
the former to issue either free or trade permita for forest pro- 
dncte. I t  is quite sufficient that his magisterial powers enable 
him to take cognizance of any complaint on the part of the 
villagers that any obstacle is thrown in the way of their 
availing themselves of the privileges conceded them by the 
Government. Dr. Brandie does not even attempt to argue that 
any advanta ,~  are likely to flow from the propoaal, m d  I can 
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only regard i t  as a half-hearted and inadequate attempt to 
conciliate the District Officers. 

The next proposal that, after the demarcntion of the State 
hrests, the remainder comtituting the great bulk of the forest 
area shall be administered by the district authorities, aided 
by Forest Officers, to be attached to them as Assistante, ie 
hardly more satisfactory. These Assistanta would frequently 
be young men wanting the experience of their departmental 
seniors to guide them ; but Dr. Brandis perhaps purposely 
made hie remarks on this aubjmt aqgmtive only preferriw 
that definite proposals for the general subordination of the 
forest execntive to the Dietrict Officere should emanate from 
the latter or the Chief Commissioner. The proposal, ae i t  stands, 
would still be unsatisfactory to the District Officer, as i t  would 
exclude him from any voice in the administration of the State 
forests in hie district. Moreover, the mere fact that some 
forests are to be cumbered with heavier rights than others, 
is no adaquate ground for placing their administration in the 
hands of two separate departments. They are all State Foreste; 
i t  is to the interest both of the Government and governed, that 
the administration of all alike should be vested in the most 
competent hands, and the advantages of treating them all 
uniformly as a valuable State property are of far more im- 
portance than the minor question of whether Forest ad- 
ministration should continue aloof in its own independent 
groove, or be merged in the general administration of the 
conntry. 

I am disposed to advocate this total absorption of the 
Forest 'Department in Burma, firstly, because ite immediate 
results will be to render the whole forest area State forest with- 
out distinction ; secondly, because I am strongly of opinion 
that to vest Distriot Officers with the responsibility of Forest 
administration, will be to ensure the examination of every 
question ae i t  a r i a  from the Forest Offiwr'e etand-point aa 
well as from their own. 

The detail8 of the echeme present no practical difficulty- 
there would be a Depnty Conservator or Senior Assistant in 
charge of the foresta of each district, receiving his instructions 



from the District Officer only, but subject to the periodical visita- 
tion and cotlnsels of the Provincial Forest Chief who would be 
constituted Provincial Inspector-General; and the extra 
allowance, which Dr. Brandis suggesta for those hsistanta 
whom be propoaes to transfer to the charge of District Forests, 
might advantageously be made to ciepend on their qualifying 
themselves for magiaterial duties. Thus qualified their leisure 
during the rainy season could be profitably employed, and 
their sphere of nsefulnasa would be enlarged to the benefit 
of the State, and necessarily to their own.' 

BLACKTHOBN. 

DEAB SIR,-An extraordinary statement which appear0 in 
your number for July 1876, page 69, where, in reviewing 
the General Forest Report for 1873-74, you say that the area 
of Punjab plantations was reduced by 7,872 acres abandoned ; 
" which may be considered equivalent to an acknowledgment 
of previous mistakes." 

This ie not at  all the case. 
The total area of plantations shown at  the beginning of the 

year was 21,970 acres, in which by some strauge mistake the 
area of the Reserved foreeta, Kalatop and Bukloh, had been 
included. To deduct from the plantation's schedule the arm of 
this forest (7,680 acres) was only to correct the error ; i t  involv- 
ed no abandonment of anything. 

The plantation ares, correctly etated, gives us 
21,970-7,680= 14,290 acres. During the year 1,452i acres 
(extension) were added; a loss of 165b acres occurred by 
river erosion ; this, with the correction of certain errors in 
areas previously ' I  estimated," left the total at 15,550b acres. 

A part of this area represents replenishments of existing 
hrest (where reproduction had to be aided), and should not, in 
my opinion, be shown in a statement of artificial forest or 

Fortunately there is no danger of Oorernment acting on BIwkthorn'r iugges- 
Lion for mme time to come.-THI EDITOJL 



plantation area ; but that has nothing to do with the question 
of abandonment." 

Yours faithfully; 
B. H. BADEN-BOWELL, 

Cow. of Forests, Punjab. 
SIMLA, 14th September 1876. 

--- 

We heutily rpobgim herewith for our &tab ia tbe July, number.-THI 
J&~mn 



3crocargtts #nxinifoIins. 
THIS curious legumiuons tree is one of the largest of our 

forest trees in South India. I have seen trees fully ZOO feet high 
and 150 feet to the first bough, often of immense girth and 
with large bnttrereea, it is also a most valuable timber much 
in use for building purposes and for shingles, i t  is known to 
Europeans as the red cedar or shingle tree, and is called 
Malay yembn, Malay kone, and kilingi by the natives in 
different parts ; its legume is not described, for owing to the 
great height of the tree, there wae much difficulty about pro- 
curing it, and I only succeeded in getting specimens this sea- 
son, it is long stipitate, dehiscent, 3 - 4  inches long by # inches 
broad, with a short curved beak at the apex, and a broad wing 
along its upper margin, flat compressed nnd rather coriaceous, 
4-7 d e d .  I procured abundance of seed, some of which is 
being tried at  our Nelambhr plantations, and the rest was for- 
warded to the Bangalore and Ceylon gnrdens, so it ie to be hoped 
that the tree will be brought into cultivation ; i t  grows in all our 
western forests from Canara down to Cape Comoriu, and is found 
from low elevations up to above 4,000 feet, and though it general- 
ly affects the moist evergreen forests, it is often to be found out- 
side of them and in bamboo tracts; its introduction to other 
parts of India is well worth the attention of Forest Officers. 

R. El. BEDDOME, Lied.-Col., 
Cow.  of Fore&, M i w .  

OOTACAMUND, 89th Juns 1876. 

geab Bbrtbii. 
THIS most interesting bamboo is, I believe, figured in Rheede'e 

Hort. Mal., though I have not his work to refer to. I 
have been looking out for i t  aince 1857, and though 
I have constantly passed through acres of it, I have never 
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noticed it till t hb  year, the fact is it has never flowered since 
till this season, and bamboos are very much alike unless in 
flower, and 1 have never carefully looked at ahy unless in that 
atate. Going down the Sispara Ghaut on the west slopes 
of the Nilgiris this year in May, I came upon i t  abundantly in 
flower and fruit, and observed hundreds of acres of i t  dead 
and dying out; it has certainly not flowered since 1857, so its 
duration is certainly 20 years, probably 25 or 3@, and it dies 
down afcer flowering. I have colleated qunutities of its large 
egg-like berry which is quite similar to that of Beeslis 
Travaucorica (figured at  plate CUCXXIV of the Flora 
Sylvatica), and as I have distributed them to the Lal Bag11 
gardeus in Bangalore, the Peradenia gardens at  Ceylou 
(and thence through the kindness of Mr. Thwaites to Kew 
I hope), aud to the Calcuttagrrrdens, i t  may, I trust, be brought 
into cultivation. I t  was firat observed at  about 4,300 feet 
elevation, and extended down the Ghbte to about 2,800 feet 
when ite place is taken by Teinostachyum Wightii. It is not 
quite such a grand species as Beeeha Travancorica (which is 
now in cultivation in Ceylon). Munro's description (taken 
probably from Rheede's figure, I have not the monograph 
at  hand 1, aa quoted in my Flora Sylvatica, if in reference to 
the same species wliich I think i t  must be, is not quite correct, 
the bamboo now alluded to has 8 0 4 0  stamens which are 
quite free, anthers not apiculate, stigmas 4-5 not twisted, 
paleae suddenly muoronate, leaves 1i to 23 inches broad; 
sheathes very hirsute when young, and with very long white 
cilia at  the mouth, and with a long terminal beak at  the apex. 
Good dried specimens have been forwarded to Kew. 

Since writing the above one of my officers hne received 
flowering specimens of this from Mr. Griffin, a coffee planter 
in the Ochterlony valley, with a note that he has been 
matching i t  for 20 years, during which time it hae never 
flowered, that i t  is of the greatest utility on 1J8 estate (3,000 
feet,) and that he now fears i t  will all die out. 

R. H. BEDDOME, &it.-CoL, 
Cow.  of Forests, Madras. 

OOTACAMUND, 29th June 1876. 
A 1 



198 THX FOBEST DEPABTMENI IN M A D U ~ .  

THE heavy indictment against the Madras Forest Depart- 
ment, which we reproduce below from the Piuneer of August 
15th, 1876, will not, we hope, be received by the Madras 
Porest Officers with resentment, but as a welcome opening to a 
decided and powerful movo on their part. I t  is not, we are 
confident, the fault of the Madras Officers that the forests are 
nndemarcated, are destroyed without check, that tLe reporta 
repeat year after year the same sad story of fires, cattle-trespass, 
and waste : nor is it their fault tbat the forest finance is in 
an enfeebled condition, and that hundreds and thousands of 
rupees are annually converted from Imperial revenue to local 
purpose#, 'and do not appear in the Forest accounts. I t  is the 
fault of the obnoxious system which places every Forest Officer 
in subjection to the Collector, the relation being a t  once 
unsatisfactory and undefined. There is, ns yet, no recognition 
of the principle tbat, if forest divisions can be made to coincide 
with civil or fiscal ones, and a Forest Officer placed in each 
subordinate to the civil authority, it is a good thing in varioa 
ways; but tbat is eesential under such circumstances, that the 
forest area should be determined, and the professional principles 
on which its management and exploitation rest, should be 
determined, and should be followed out solely under pro- 
fessional supervision. 

I t  is time really that the Madras Government should 
insist on a demarcation of forests* to be preserved either for the 
State or (where that is not possible owing to the wants of the 
people) for the use of towns, villages, and communities, but 
in either case to be preserved, and a fixed yield taken from i t  
according to its capacity. A11 professional mattera regarding 
the treatment of the area so demarated should then be directed 
responsibly by the Conservator of Poreste. 

A11 forest income should be openly credited to Imperial 
revenue, and no expenditure made against such income, but 
what is legitimately connected with forest work. 

It is commonly believed that the action of Government ir likely to c a w  the lor  
of the whole of the forwt a m  of K u r .  
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It is very much to be rejoiced in that the Public Press in 
India ia beginning to take up forest questions in an enlightened 
spirit, and to appreciate the immense economic importance of 
our forests, not only as a set of live timber yards, but as 
features in the natural organization of the country, which can 
no more be safely disregarded, than can the important func- 
tions of roade, railways, drainage works, or rivers. 

The Pwncer doubtless did not forget the work already done in 
Madras; the fine Nelambdr teak plantation, which is now 
extending by a small area every year, and the successful 
plantations of Eucalypti in the Nilgiris (though of insignificant 
extent; only 930 acrea about), and the satiefactory financial 
reenlb that these hove shown. 

Bat these snccesses in so large a territory and over such 
a number of years, poorly compensate for neglect elsewhere 
in the work of placing under proper treatment sufficient areas 
of natural forest. 

With this brief preface we leave onr readera to consider . 
the article in question, and hope that it will elicit from the 
Madrsa side a frank discussion in a friendly spirit, remember- 
ing that it is an attack on the system, not the men, and is 
designed to help in correcting errors, not to hurt professional 
or  official feeling. 

Prom the Pianen of Augwt 15th, 1876. 

6' Forest conservancy in Madras appears to be in much the 
same position as i t  is in other presidencies. There is a regular 
department, and the officers in the department receive yearly 
praise for the way in which they do their work. But nothing 
is known about the actual resources of the forests, and very 
little is done to mark off new reserves, or to preserve existing 
lone$. The Government of India have recently expressed a 
strong opinion as to the necessity of determining once for all the 
forest tracts which should be reserved, and to acquiring in them 
absolute ownership on behalf of the State. I n  Madras the 
forest land is very extensive. The Board of Revenue mention 
tan forests, the united area of which is estimated at between 
5,000 and 6,000 square miles. ,No information whatever is enid 
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to be available for the other forasts. The question of a survey 
baa long been mooted, bnt nothing has yet been decided. At 
present there are little more than 100,000 acres of " reserves," 
and the plantations are not very flourishing. I f  wood plays 
the important part in the economyof India, which it is supposed 
to do, every year's delay to effectively conserve selected areas 
of forest will entail serious consequences in the future. More 
harm can be done by cattle, and the wanton felling of timber by 
villagers, in one year than it b possible to repair in ten. To 
take one instanoe out of hundreds. The base of the Nilgiris is 
fringed by low acacia forests. Every year, says the Deputy 
Conservator of Mettapoliem, thousands of satin mood and other 
valuable trees are lopped and felled in the hot weather to feed the 
largeherds of goate which natives keep there for supplying the 
hill market with meat. Native ehikatis also do a great deal of 
harm. The Deputy Conservator found on one occasion a fence, 
half a mile long, "constructed with satin wood and ebony, and 
other valuable saplings, with staked gaps every ten yards for im- 
,paling deer. In  their periodical hunts, they fell lanes from half a 
mile to a mile long, cutting down everything in their way, and 
setting neta for deer in the gaps." This irreparable destruction 
of timber goes on everywhere in India, unleee st~ingwnt p m  
tective measures are in force. Sooner or later the conntrp 
will wake up to t i e  unpleasant consciousness that its natural 
wealth of wood b not inexhaustitle, and wish when too late 
that the evil had been grappled with iu earlier days." 

dContents of Bit ~ n b  Bnin-bter. 
The following is form Nature (June 16 th, 1876) :- 

NEW METEOROLOQICAL LABORATORIEB AT MONTEOURIS. 

M. MARIE' DAVY, Ilirector of Montaouris Obervatory, has 
organisd, partly at  the expense of the French Government, 
partly at tlie expense of the city of Paris, a chetnicnl and 
.microscopical laboratory for the analysis of all the matters iu 
sufipeusion in the air of Paris, both qoantitativdly m d  qualita- 
tively. A. certain quantity of air is constantly aspired by nn 
rrspirntor in continned operation. The ozone acting on iodide 
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of potassium and starch liberatss iodine. The qanntity of 
ozone liberated is measured by a titratsd solution of araenite 
of sodium. The mattera in suspension are collectecl on a glass 
plate, and the crop is placed under the objecbgliras of a power- 
ful microscope magnifying 1,000 times. The principal forms 
are drawn, and plates are executed and published monthly in 
the trannactions of the establishment. The analysis of rain- 
water is conducted on the same principles, and the results of 
chemical analyeis are clrlculated and compared with the wind 
and other atmospheric cimumstances. 

We are indebted to M. MariB Davy for the principal renults 
of the month of February, the first period for which the whole 
system haa been put into complete operation. 

The electrical department has been fitted up, after a prelimi- 
nary trial, and has been in working order for some time. I n  
order better to illustrate the importance of these research- we 
take the liberty of altering the figures in order to give the 
resulta in round numbers for the whole area of Paris within 
the fortifications. The surface ie about 80,000,000 square 
metres. In Febrnary 1876 the quantity of atmospheric water 
was 4,500,000 cubic metres. This is about double the average, 
but in some yeam on record the quantity was even larger, in 
1776 a century ago, i t  was more than 6,500,000 cubic metres. 
I n  taking as an average the analyses of rain-water at  Mont- 
mnris, the 4,500,000 cubic metres contained 4,700 kilogram- 
mes of nitric acid, and 10,700 kilogrammea of ammonia. This 
maas of nitric acid is supposed to have been produced by 
electrical reactions in the atmosphere, and ammonia only partly, 
as Montaourie is in the southern part of the city, close to tho 
fortifications. 

'fhe 4,500,000 cubic metres of rain-water were also proved 
to contain 172,000 kilo,mmmm of organic matter, and 88,400 
kilogmmmes of metallic ealts or products. A number of 
organic matters have been found to be composed of spores, pnrts 
of animalculae, and even living infusoriae. Amongst the metallic 
salta we must mention particles of meteoric iron, evidently of 
cosmic origin. I t  is contemplated by the city of Paris to e s h b  

liah similar observations in several parts of the city, and the 



carefnl comparison of these analysee will prove invaluable for 
establishing s number of most interesting facts having a bear- 
ing on the welfare of inhabitante, as well as on the elucidation 
of important scientific problems. 

It is also comtemplated to make use of aGronauticn1 ascenta to 
test the air a t  any altitude accessible to a balloon with hori- 
zontal glass plates covered with glycerine. The moisture of 
the clouds is to be condensed on glass tubes which mill be 
refrigerated. 

The ozone testing and measuring baa produced also startling 
facts. AIthough the quantity of ozone is very minute, amountr 
ing to only a few milligrams per 1,000 cubio metres, it has been 
proved that on February 27, the day of the ozone maximum, a 
quantity of 900 kilogrammes was floating over Paris, if we sup- 
pose that the quantity was the same as at Monbouris in the whole 
stream of air passing above up to the altitude of 1,000 metree. 

These results are only a sample of those which may be ex- 
pectad from the constant application of the magnificent system 
whichis now brought into operation for the first time, and of 
which i t  will be possible to say, Vireu acquirit eundo. 

gats. 
. SIR,-In reply to Mr. Sparling's query in the July 1876 
number, I have heard thnt the stinging Lairs which cover the 
pods of MUCUM p d b  * cowitch" or " cowage"), if mixed 
with soil near roots of plants, drive away rab. So does cay- 
enne pepper: but whether this would retain its qualities la& 
enough, if put in the soil, I cannot say. 

For seeds and (possibly roots?) moistelling with kerosine is 
a preservntive, and it is said not only to do no harm to ger- 
mination and growth, but positively to aid them. 

I do not answer for any of those ideas, I only throw out 
what I have heard for further enquiry or trial. 

Yours obediently, 
J. K. 

This seems in India the wsdr  rold by druggittr under the name of k h c h  
gbnch, gbnoh-gaji a hwmch. 
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IN the July number of the Foreater, W. has dealt most sum- 
marily with my notes in tho April No. on the effects of graz- 
ing in sal forests. 

I readily admit that my statements were opposed to the 
experience of foresters, and that graziug is generally the. 
greateet enemy to forests; but as in tho case in question it 
checks the growth of the high grass, which in Assam has 
hitherto rendered our attempts at  forest conservation unavail- 
ing, I have thought that some further notes might be per- 
missible. 

I n  the first place, my former notes should only apply to forests 
in the Eastern Doam, and those under similar conditions of 
humidity and soil. I have noticed the same effects in Kammp, 
where the cultivntions are frequently amrounded by splendid 
young sd.  

I t  has been proposed to render all grazing illegal in the 
Eastern Doars ; now if this provieion were enforced cultivation 
near, the sal forests will be checked, and the cultiratore will 
remove to a distance, leaving the foreats to be surrounded by a 
howling wilderness ofgrass, wllich will be a nest for jungle firea. 
h our sal forests in the Doars constitute an area of nearly 
400 square miles, we can afford to give up all surrounding 
grass land, and a well-stocked forest, with cultivation up to 
its boundary lines, is the ideal to be lookd for. NOW if i t  be 
found that the bed forests are near cultivation, and if culti- 
vation up to and grazing within the edges of the forest prove 
a check to fires, the District Officer and the Forest Officer will be 
better friends, and a class of wood-men, as are the Mechis, will 
not be driven away from their old qnartars, but will be on the 
spot for any forest work which may be in hand. 

The Sidli forest, referred to in the April No., contain8 
about fifty square miles of nearly pure sal forest, with large 
patches of grass land, and with lower hill forest along the 
water-conrsea. 

Cultivation has penetrated into the forest, and rice is grown 
on land artificially irrigated, the forest having been jhumed for 



cotton culti-iation, but not since the country haa been annexed 
from the Butiae. To this jhuming and to excessive felling the 
introduction of an undergrowth of grass, which grows up to 

' 

6 or 8 feat in height, has been due ; only round the villages 
and their cultivations ie the foreat free from this grass, and here 
i t  is generally remarkably good aa described in the April No. 
of the Foreate*. 

The grass in the forest is full of shoots of buroh seedling, 
which are destroyed every year when the fires rage through 
the forest burning the trees up to the topmost leaf, except where 
the lower hill forest, or the close growing blocks near the 
villages, stop the progress of the flames. 

Tho Mechis change their villages every three or four years, 
they settle in open grass land near a piece of s d  forest to shade 
their houses. ~ h ' i s  slrl forest is of course thin like the reat 
of the forest full of coarse grass, and not aa assumed by W., 
so free from graes as to be comparatively safe from fire. Their 
cattle proceed to graze on, and trample down, the high grass in 
the foreat near die village, so that in the dry season, instead of a 
uniform mass of grUS, only high tufta are left here m d  there, 
the rest of it being low. The seedlings a d  shoots are so abun- 
dant that, if borne be trampled down, yet plenty are left to 
stock the ground and, being shoots from old plaota which have 
been burned year after, they commence growing vigorously 
as soon as they are freed from the grass. 

I do not believe that common cattle graze off sal seedlings, 
as I have watched them carefully, whatever buffaloes may do, 
aud the latter are not kept by the Mechis, nor do wandering 
herds of buffaloes come near the Yidli forests, and they a n  
easily be kept away without affecting the villagers at  all. 

I n  the course of a few years after the village bas been 
established, owing to the shortness of the grass, the fires get 
less m d  less fierce, if they get in at  all, and the young shoots, 
with accumulated force from the large roots which such burnt 
seedliugs have, grow up vigorously. 

The larger treee also luse their charred bark, and soon shew 

the effeota of their changed conditions. AS the youug sal 
grows lip, less and less grass appears, and the undergrowth of 



evergreen sh rub  is enmuraged by the increased moisture in 
the ground. 

I n  the block referred to in the April No. of the Forester 
burned stumps were in the ground, and it was evident that 
fires had prevailed at  no dietant period. The villagem 
said that it was seven or eight yeare since they had settled 
there, and that the grass was kept down by their cattle, and 
that this had put a stop to the fires. 

When once a forest has attained to such a condition, as that 
no fires get into it, the presence of cattle is rather prejudi- 
cial than otherwise, but as there is in that case little for them 
fo graze off, they will prefer the grase outside. 

When W. asanmes that the forest in question wss originally 
in such a condition, he bog the whole question. 

Also his suggestion that the clearing of nnreaerved trees by 
the villagers for fire-wood affords the sal seedlings more light, 
will not account for the improved state of things consequent 
on the proximity of cultivation. 

In  the first place, it is nearly pure sal forest ; in the second 
any more light would favor the growth of grass in which the 
seedlings are already choked, and therefore increase the fury of 
the fires. W. also speaks about the light grass growing in 
deeertsd cnltivations, but the Mechis do not leave sal trees in the 
middle of their cultivations, and when all trees have been felled, 
i t  is difficult to see how forest blocke with 150 trees to the 
acre, as shewn in my former article, can have sprung up. 

I believe that in Sidli deserted cultivation in three or four 
pea=' time becomes covered with d e w  grass, and never 
returns to foreat a,@ owing to the firea. W. also wishee pre- 
ventire measures dictated by oommon sense snd experience 
to be trid, but aa he admits that the &orb of Forest Officers 
in the direction of fire conservancy have been ao msuooeasful, 
eurely oommon sense can afford to listen to other plans. 

Supposing that the trampiing and grazing of the long grass 
a& as a nutriment, and irrespective of the check whioh i t  
dansea to the fires, that i t  frees the young plants from the 
gma, and lets in light, it is enrely of benefit. I t  should also 
be mentioned here that aal being the natural forest of the 

B 1 
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Doara, it is extremely hardy, and as soon aa the fireg are 
checked, that i t  grows np irrepressibly. 

W. & F. 

SIR,-I should feel much obliged if you would kindly insert 
the following letter in your October number of the Maga- 
zine :- 

R. WEITTALL. 

"With reference to F. B.'a snemer to M. H. F. in the 
January No. of the Indian Forest@ for 1876, it is greatly to 
be regretted that E'. B. has adopted a sneering tone in his 
remarks. 

" I t  ia difficult to quite understand what F. B. wiahes to 
disprove : he would seem to say that ecalariform vessels, by 
being characterietk of the higher division of acotylodons, i.s., 
ferns and their allies, are cor?fined to them, therefore that they 
do not occur in dicotyledone, and that therefore M. H. F. 
is wrong in saying that the diffusion of the azotized combina- 
tions take place through them. 

bL I may be wrong in my inferenoe, but I need hardly say 
&at, if this is what F. B. means, he is totally wrong. 

6L In the very work from which he qnotea (Balfonr's 
Manual), the illnetration of a s c a . o r m  vessel is taken from 
a ~ i n e .  

If F. B. wants proof, I will refer him to Senbert, p. 121, 
fig. 420 :-' Portion of a dicotyledonour vascular bundle-+. 
rotiform ; 6. scalariform vessels.' Again, p. 128 :-r Phanero- 
gamous plants, in general, are distinguished by the presence of 
vessels and vascular bundles. Among cryptogamone plants, 
however, only fm and their allies are similarly ~ h a ~ t r r i z c d ,  
and are on that account designated vascular cryptogame.' 
Again, in speaking of dicotyledonous planta :-' The n i t r e  
genons plastic combinations are contained in the liber, and 
principally in its retiform and scalariform vessels . . . . . . while 
the diffueion of the non-azotized nutritive substances takes 
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place in the parenchymatic tissue both of the bark and 
the stem.' 
" Robert Bentley saps, p. 49 :-c These vessele (scalari- 

form) are sometimes cylindrical tubes like tho other kinds, 
as in the vine (fig. 106) and many other dicotyledonous plants, 
in which condition they are but slight modifications of reticu- 
lated veaaels ; but in their most perfect state, scalariform vessels 
assume a prismatic form aa in ferns (fig. 105) of which thty are 
then specially characteA6i.e.' 
"These I hope are sufficient to prove that scalariform 

vessels do exist in dicotyledonous plants as well as in ferns. 
" I fail also to see anything misleading in the term ' hydro- 

carbon' which b, I suppow, what F. B. means when he writes 
'hyrocarbon,' unlas i t  be a clerical error. F. B. accuses 
M. H. F. of speaking ' loosely,' a criticism in which I cannot 
agree, but he himself placea resins. excreta, a8 they may be 
called, in the same category with gums and starches, the 
assimilated combinations of C. H. 0. (if this be admissibleJ) 
actively concerned in nutrition. 
' 

" Nor does there seem to me anything in M. H. F.'s explann- 
tion which would lead one to suppose that he waa nnder the 
impremion that them were 'pumped out of the earth in 
a pure state.' " 

R. W. 
~ Q O O N ,  July 8th 1876. 

IT appeam to me to be a mistake to put the expenditure in- 
curred in re-stocking bare tracts nnder A. 1V.-1. Cost of h a -  
tion of Natural Forestu.-If the restoration of denuded areas is 
not considered sufficiently artificial to bring i t  under A. IV.-2, 
it is scarcely neoewary to have a special subdivision for the 
cost of the creation of artificially formed forests, as the re- 
stocking of denuded areaa is essentially an artificial proms. 
The item comes naturally nnder A. 1V.-2 (a). Formation 4 
Artijca! Foreels (or, more properly speaking, artificial formation 
of forests) ; but if it is neceseary to distinguish between the 



re-docking of waste which ha8 been denuded of trees within 
the memory of man, and that which has been hare for a 
longer period, i t  should come under A. 1V.-1 (c) re-atocking 
of denuded areas. 

JANQALI BULBUL 

IT appeam to me that it would be as g o d  plan to use this 
journal as a means of advertisement between Forest Officers 
for the interchange of seeds, &c. If Forest Officers in different 
parts of India and Burma would publish lists of any speciali- 
ties in the way of seeds, &c., available from the districts, much 
useful dissemination might result. I am most anxious to pro- 
cure seed of any of the Himalayan or Burmese barnbow for 
trial in our different forests, also Himalayan and Sikkim 
primnla seed for the Botanical Gardens a t  Ootacamund, kc., 
and bulbs of all liliaceous plants, terrestrial orchide, kc. In  
rdturn I can offer seed of South Indian bamboos or any forest 
trees figured in the Flora Sylvatica of South India. Parcels 
of this nature can always be mnt on Seraice. 

R H. BEDDOME, Lied.-CoL, 
Consr. of Fmats, Madras. 

O O T A C A ~ N D ,  29th June 1876. 

Burj's gma #Im nnb other Books. 
A Query. 

DEAR SIR,-What has become of Mr. Kurz's Bnrma Flora ? 
Long ago the " introductionJ' full of facte of the highest in- 
terest to the forester, and of a character superior to most of 
the literature officially circulated, wse in print, and i t  wse 
hoped would be circulated in a separate form. We do not get too 
many books of reference as a rule. No copies of Mr. Brandis' 
Flora have (as far as I know) been made available for official 
nee, which is strange after the special deputation of two officers 
to Europe for more than three yean for the purpoae of preparing 
a book for foresters. Copies also of Mesers, Smythies' and Fer- 



nandes' translation of Bagneris' Sylviculture seem equally un- 
attainable. Why is this ? 

Yours truly, 
ENQUIRER. 

In answer to the above query we can state that Kun's Preli- 
minary Report on the Forest and other Vegetation of P e p  
baa just been circulated by Government. 

Messrs. Fernandez' and Smytbiea' translation of Bagneris' 
Sylvicnlture has not been circulated, owing, we believe, to the 
fict that by an oversight too few copiea were struck off. 

Why, of all boob, Dr. Braridis' Forest Flora haa not been 
circnlated for official use is indeed difficult to understand. 

TEE EDITOR. 

an m. Brntrffi sager, '' @t Sgerial[ Sttrbq Brarrr~." 
TO TEE EDIME OF THE "INDIAN FOBILSPEB." 

SI%-When writing the remarks on Mr. Amery's paper, 
tbe Specid Survey Branch," I was not aware that topographi- 

cal details formed part of Captain Bailey's programme ; since 
then, however, I have received Dr. Brandis' report on the 
administration of the forests for 1873-74. From this report it 
appeue that in the year under review all interior detaile of the 
survey were taken up, but that subeequently anything beyond 
boundary lines were excluded on the score of expense. I can 
now more easily understand Mr. Amery's sseertion that m a p  
-on the I-inch scale could be made for a quarter of the cost of 
maps on the 4 and 8-inch d m .  Although it apparently fol- 
bws that if the 1-inch acale is oherrper than the 4-inch, the 
4-inoh is also cheaper than the &inch, it appears probable that 
the difference in cost between maps on the 4 and &inch scalea 
is very small. If such be the ctirse, i t  is worth while to consi- 
der, whether it would not be better to have all original m a p  
made on a larger d e  than the present one, which, if doubled, 
w d  be much lam than half the largest scale adopted for 
aimilar purposee on the Continent. Assuming that distances of 
1050th of an inch only can be shewn on maps, the present scale 
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would only shew measurements over 26 feet in length; this 
d e p e  of accuracy may su5ce for present requirements ; but, 
ae time goes on and the forests increase in value, more accurate 
maps may become necessary, and for this reason alone, assum- 
ing that expenses are not greatly increased, it might be ae well 
to make original maps on the 8 or, better still, the 12-inch 
scale for the future; the latter is nearly as large ae the smallest 
scale used on the Continent; which is 134-inches to the mile, 
nearly. I n  any case it would be desirable to make and record 
accurately all field-measurements, so as to obviate, aa far ae 
pomiblg the necessity of re-surveys. 

Yonrs faithfully, 
J ~ Q A L I  Bmm. 

sa'b Baltbi's gqer m ' Qtadillo~ Ql[asti anb tle IBestem 
6Bnt ,#oresls', me 67 of  8701. 11, 80, I o f  ''gnbh 
$oresttr." 
KAD HANDI'S paper is a cheerful one as you remark in pour 

note, but his experience of the eastern districts of Mysore ia 
evidently limited. Trees of large dimensions are far from 
uncommon in many of the talukhe east of Bangalore, and the . 
care which is now being beetowed on the trees planted in the 
departmental plantations will result in much more than keeping 
up appearances. K. H. is right in saying that trees will grow 
to a great size in the western districts, and their annual incre- 
ment is greater than in the drier east; but in the west we have 
a plethora of trees, many inaccessible localities, great difficul- 
ties of transport, expensive labour and a scanty population. 
In the east we have a far denser population, good roads, cheap 
labour, and few trees. 

The plantations were not formed with the view of supplying 
the Mysore State Railway (when i t  is made), but with the 
object of aiding the supply of the Hadras Railway, the weetern 
terminns of which is at Bangalore (on the branch line) ; and 
also to supply fuel and small wood to the town of Bangalore. 
The Mysore State Rai l~ay ,  if ever built, will have one termi- 
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nus at  Bangalore, the other at Mysore, which latter place ia a 
long way from the Western Ghauts. . K. li.'s opinion that the eastern foresta are in no way aa 
valuable aa those farther west, will perhaps be modified as yeare 
go on. In  wealth of wood and in variety of species, they are 
far inferior to those in the Ghauts, but placed where they are 
in the midst of dry plains, these small forests lying among 
clnstsrs of hills have an economic value which justifies all that 
is, or wil l  be shortly, spent on them. Perhaps i t  would be well 
if all of us took more care of these poor-looking forests in 
the plains, than we are apt to do, being tempted by the fine 
growth among hills to overlook the smaller growth in the 
plains. 

Kad Handi would find by the time that he slid his Western 
Ghaut'e wood doum his slides, sawn i t  up with a ' cheap' (?) 
water-power saw-mill, and carriad it up again by the Ghaut 
roads, that the price he would have to put on it mould send 
his limited market to the poorer but far cheaper wood from 
the deciduous forests of Mysore and East Coorg. 

I t  is an interesting fact that the Deputy Commissioner of 
the Bangalore district, some time ago, sold an old mango tree 
e& of Bangalore, for the sum of Re. 600; the tree to be 
felled and removed by the purchaser. 

" 6ogsa attb dinogict." 
SIB,-In Vol. I, No. 111 of the Poreuter, p. 291, it is said that 

the word " copse" should only be need as a verb, and not in the 
mnse of '' coppice." 

As far as ordinary language is concerned, "copse" and 
6' coppice" are both subatantiveu, and are correct English forms. 
I presume however that usage permits ns to use either ae a verb, 
in an intransitive sense as in the phrase,-" Such and such a 
tree coppices well." I n  this form i t  appears to me more correct 
to say a coppices" than copses well ;" though perhaps on the 
authority of the somewhat analogous form of " practice" and 



" praatiee," the s ought to go to the verb, and the a to the sub 
stantive. 

Could we nee the active verb, ag. " I intend to coppioe (or 
c o p  9 )  40 a c m  this seaeon" ? 

Yonre obediently, 
B. H. B.-P. 

TO TBB EDITOB OF THE "INDIAN POBESTBE." 

I HAVE not had the advantage of a foreet training, and eball 
mt therefore pretend to enter tbe l i d  against either Mr. 
Smythiee or Jmgali Bnlbul, but I simply enter a ples for 
English words and terms oompreheneible to d l  of ae, and to 
the Revenue Officers with whom we have to wok so cloeely ; 
Secretaries reriew our proceedings aa reported by us, eo do n d  
let us give them any but English words. 

I think Mr. Smythies, at page 285 of Indian Fmster h r  
January 1876, gives us very good reasons for keeping to 
workiqq plan. But 0 Bulbul, I ask yon if exploitation p h  
sounds sweetly even when pronounced by you? Yon y o u r d  
write of it aa felling or exploitation plan." Keep to the 
" felling" even if it is not able to express all yon mean. We aan 
but hear what our eare hear. They are not trained to exploita- 
tion plan, and it will ever grate on them. 

I would sing second to BulbuI's first when he asks for baf- 
aoosr inatead of baj;amopg. Bub eq2oitobilay ? Oh dear l 
eam$>ody wiU be wanting erpldabiiibibi~daa next. 

Then as baf-tree ia intelligible to ue, I would snggeet to 
J a ~ g a f i  Bulbul that we be absnrd and keep to it. 

Instead of mk, would not artting do ? Mr. Smythiee' ob- 
servations an page 288 of h d b  Fmestm for January 
1816, suggeet this word 60 me. 

Ideal fweat ie, I think, pdemble to notmal fwd, till wa 
get a foreat of the kind, whtm of tounre Rormd wiU become 
tke proper term. 



TECHNICAL TERMS. 213 

Would not wood do instead of harrsen wood; retriuing 
Bulbul's definition of timber. Perhaps other wood would do. 

In  fence is not bad, but you know that may mean that it 
ie not '' good." 

I do not understand station at all. 

detbical terms. 
SIR,-In reply to your note at page 49, Vol. 11. of the 

Eorester, I beg leave to say that if I understand the word 
Tirthsciraftsbezirk (of which the English word working-circle is 
evidently a translation) aright, it has nothing whatever to do with 
the area over which our working-plan extends. It refers simply to 
the charge of a controlling oficer whose rank corresponds to 
that of a Deputy Conservator, although here in India the dn- 
ties of a Deputy Conservator are partly executive and partly 
controlling. A working-circle must, therefore, contain not only 
the area over which one working-plan extends, but that over 
which many extend.' I n  this word the prefix working is snper- 
fluons. 

The definition given of a block waa "the area over which 
one working-plan extends." 

The definition given for bamen wood in the same paper should 
have been " all wood not used as timber or firewood," instead 
of all wood not timber." 

A working circle" must contain, what we agree on, which I propose b be the area 
o m  which one working-plan extends.-Taa EDITOX. 



JY. ~ H I K A ~  AND T~AVEL. 

gforest grabel irr &mtaba; 
THE following excerpt fiom a letter of an Indian F o m t  

Officar now in Canada may be interesting :- 
After a stormy pawage acroee the Altantic our corregpondent 

found himself in the Gulf of St. Lawrence, which formed one sea 
of ice, and slow progrese, literally " ploughing the anure main," 
through ice maeaea, was made over 180 milea in three days and 
a half. 

The S t  Lawrence river is 45 milea wide at the entrance, the 
whole country on eaoh side being covered with snow (this was 
the end of April) and clothed with denee pine and oak foreste 
down to the water's edge. 

Quebec was reached on the 1st of May, and ie described as 
one of "the vileat places'' ever set foot on. 

The railway thence to Toronto psssee through country which 
seems to be "in mine:' This appcarance ie due to the innu- 
merable charred pine stumps and the rough irregular tumble 
down fences round the settler's clearings, added to which 
thousands of a a m  of half burnt forest present a desolate 
spectacle. 

The destruction of forests and timber, it ia said, are something 
awful. We talk of "inexhsnetible supplies," but d e s a  
Government introduces a system ot conservancy, the whole 
country will be denuded of trees. Fires destroy thonsands of 
acres annually. 

The whole of the district of Muskoka, which our corespond- 
ent supposes to be one of the finest wooded quarters on the 
globe, is made over to " Lumber Companies" who fell every 
tree without any restriction or supervision whatever. The land 
is termed "free grant land," but belongs to Government, and 
settlere are allowed to take from it what they want for domestio 
purposes. 
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'' You ought to see," writea our correspondent, " the back- 
woodsmen handling an axe. I was out a few days ago looking 
a t  the felling, logging, and rafting. I measured a pine which 
was 6' 8* in girth. A big brawny fellow took his axe and 
felled the tree in 104 minutea ; and cut one log ten fwt from the 
stump end in 3 minutes. They work in gangs of 3 axes and 
one oross-out eaw, and average 70 loge a day throughout the 
season ; each log is cross cut at  both ends." A length of four 
feet has to be out off the stump end of every tree after i t  is 
felled. Though this seems to be the best part of the timber, 
the lumber men say i t  is uselea and call it '( the shakeJ' on 
account of ite beiig so much wrenched and shaken just as it is 
beginning to part with the stump and fall. 

F m  " Tlrs Field." 

81~,-The following account of the proceedings of a tiger 
may interest some of your readers. The occurrence happened 
at  the Corranna tea plantation, in the dietrict of Durrung, 
Aeeam, on the 18th bptember 1873:-On the aftsrnoon of 
that day an elephant, with her mahout and graas-cutter, were 
gent out to the jungle to bring in some r r  nul" (a kind of reed 
much used for making mats, kc.) About four o'clock in the 
afternoon, having secured the elephant by hobbling her f ~ r e - i e ~  
with a rope, the men set to work to cut the " nul," and were 
so engaged when a tiger aprang out and killed the grass-cutter. 
The mahout ran straight for the garden (eome.three miles off), 
leaving his elephant in the jungle. The place where this h a p  
pened waa on the bank of a water-course, near a footpath lead- 
ing to the garden, through gram jungle, about eight feet high, 
and quite impenetrable to anything but a wild animal or an 
elephant. The mahout took the path, and reached the garden 
in safety. About one o'clock next morning, i t  being pitch 
dark a t  the time, the tiger came into the garden and broke 
into the fowl-how, killing everything it contained : this being, 
as far aa I can remember, one goat, six or eight ducke, tweuty- 



216 ETRANQE BEEAVIOUB OF A TIOEB. 

two fowh, and one goose. The walls of the housee in the 
garden afford very little resistanoe to a tiger determined to get 
in, ae they are all made of reeds tied between split bamboos, 
and supported by wooden poets driven into the graund. Having 
settled the fowls, the tiger, roaring furiously, walked round 
the cook-house, in which some of the servants were sleepin 
but did not break into it. He then went off for the tea-house, 
part of which was an open shed, with wall about 4ft. high. He 
jumped over this wall, and landed on eome zino sheeting, which 
is used for sorting tea upon. The noiee hie feet made on this 
appem to have alarmed him somewhat, for, although there 
were some coolies sleeping in the shed, he retreated without 
doing any mischief. H e  now went down the road to the coolie 
lines, where he commenced operatione by killing a pony. He 
next broke into a house and killed an old woman, and then into 
another, where he killed a boy. By this time the alarm had 
been thoroughly given, and the coolies (Kacharees) had all 
turned out, armed with sticks, " dhaos," or anything they could 
lay their hands on. They had assembled in a band, blazing 
torches of dried grass, shouting and yelling, to drive the tiger 
off; but the brute charged right into the midst of them, and 
was not driven off till he had killed or mauled nine meq. So 
far as I can learn, the coolies defended themselves to the beet 
of their power, and used their sticks freely on thd tiger, who 
then went off, and was never again seen or heard of. Pursuit 
would have been hopeless, for at that season of the yew the 
garden waa surrounded by many miles of grass jungle, such 
ae I have before described. 

The European manager was absent at  the time, so that I 
have given the facts as I rewived them from the natives ; but 
the accuracy of their statements is not to be doubted, for the 
dead and wounded, unfortunately, remained w undeniable 
witnesses. Two of the twelve sufferers alone survived their 
wounds. 

The case was investigated by the authorities, as is usual in 
India when human life has been taken by wild animals; and 

history of it will be found among the records of the Assam 
Commission. 
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The elephant was rmvered near the place where the graee- 
cutter had been killed, and the body of the latter was also found 
there by the plice two days after the occurrence, as the tiger 
did not eat any of the men or animals killed by him on that 
occasion. 

I should like much to know if any of your correspondents 
have known of a eimilar incident, and how they would accomt 
for this tiger behaving in such an unusual manner. There 
were two theories started in the dietrict at the time : one waa 
that i t  was a tigress with cube, upon whose den the mahout 
and his nnfortunate mate had unwittingly intruded. But I 
am not inclined to agree with this ; for, had it been so, I think 
the tigress would have been satisfied with killing the one man 
and driving off the other, and would not have travelled three mi la  
away from her oubs to wreak further vengeance. The other 
theorr was that it was a tiger which had been fighting or been 
wounded by a shikaree, and had gone mad from the pain of his 
wounds, which would be fearfully irritated by the deposita of 
the numerous flies. I am inclined to believe in this latter 
theory, and think that the infuriated beast, aftar killing the 
grass-cutter, had tracked up the mahout by scent, and so found 
out the garden. I t  would have been difficult for him to have 
found it otherwise, unless by accident, in the midst of such an 
extensive jungle. My opinion is that the tiger must have 
followed the mahout almost immediately, and that he was prowl- 
ing about amongst the tea-bushes, or in the adjoining jungle, 
during the whole of the early part of the night, unable to 
make up his mind for the attaok. The fowl-house stood on 
the edge of a ravine, filled with grass and other jungle, which 
intersected the tea cultivation, and I think that he must have 
sneaked up this ravine, and so found out the fowl-house. Had 
he not unfortunately got in there, and had hie ferocity further 
excited by the blood af the animals, I think it is possible that 
he would have retired before daybreak, without doing the 
mischief whirh he ultimately did. 



TEE OBNTLE BEEEL 

I. 

(H.) I keenly feel that every Bhwl 
Should have his wood and water free, 

That with his are, end ne'er a t u  
He may take every foreet tree. 

II. 

(W.) But one map n h l ,  tho' not a Bheel. 
(H.) YIM, true I but here'n my dodge no neat, 

1 hang a ticket round his neok 
Or brand him (gently but aomplete.) 

111. 
(W.) Then with a squeal that branded Bheel 

Would make the lored tribute pay, 
Tree-bush and shrnb, root stem and twig, 

He'll Cell ; then where your foreat (?) say 1 

IV. 

(H.) The hungry Bheel must have a meal, 
80 ont of treen I'll piok out nine, 

And nay " my Bheel that lint in youre, 
And thu my gentle Bheel in mine." 

v. 
And lent that Bheel again ehould atenl, 

I'd tenah him manners, give him fielde ; 
A college, nohools,, both high and low, 

Good rods, and all that naienca yieldn. 

TI. 

(W.) I also feel, I love the Bheel. 
But with your pkn I duagree 1 ! 

I'd shut up every foreat tract 
And never let him see a 

VII. 

Bnt ~ l l  that Bheel mcut have a meal, 
On prickly pear I would him feed ; 

And sent him on the csotns top, 
If moral rvarion he should need, 



THE GENTLE BHECL. 

VIII. 

And as the Bheel the want might feel 
Of olothes, I'd take a havwnack 

And fill i t  rip with seede of kinds, 
And plaoe it gently on hi b ~ k .  

IX. 

And o'er the hills, no void of rills, 
That Bhwl the need should broadat now; 

Thus treee would rise before our eyes 
And springs would p h  and fonntaix~ flow. 

X. 
Then looking down the stream of time 

With mental eye like Dollinger, 
I see the Bhwl, opnntin fed, 

Will blm the name of W-U-oger. 



1.-GAZETTE OF INDIA- 
The 5th Api l  1876.-No. 296.-The following gentlemen, 

appointed by Her Majesty's Secretary of State to the 
Forest Department of India, are posted to that Depart- 
ment as Assistant Conservators of Forests of the 3rd 
grade. The Province8 to which they are attached, and 
the dates from which their appointments will have effect, 
are mentioned opposite their names :- 

Mr. W. E. DJArcy, Aseam, 4th January 1876. 
,, A. J. Mein, 19 8th ,, 9, 

,, E. C3. Chester, Bengal, 12th ,, ,, 
,, P. J. Carter, Burma, 19th ,, j? 

,, F. B. Manson, Bengal, . 20th ,, 9, 

,, J. Nisbett, Burma, %6th ,, 77 

,, F. H. Bonham Carter, Bengal, 11 th March ,, 
The 6th June 1876.wNo. 400.-Mr. B. H. BRden-PoraeU 

having returned from furlough, and resumed charge of 
the office of Conservator of Foresta in the Punjab on 
the 2lst April last, Liartmmt-Colonel W. Stenhouee 
reverted from that date to hie substantive appointment 
of Deputy Conservator of Forests, but will oontinue to 
be employed in the Punjab. 

The 6th June 1876.-No. 464.-Heaura. A. T. Dyadnk 
and G. Mmn, Officiating Deputy Conservators of Foresta 
of the 3rd grade in the Berare and h a m ,  respectively, 
are confirmed in their appointments. 

The 6th July 1870.-No. 568.-With reference to para- 
graph 7 of the Resolution of the Government of India 
in this Department, No. 20-857-873, dated the 3rd 
August 1875, 2 1 1 ~ .  J. T. Jellicoe, Assistaut Conservator 
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. . of Forests of the end grade in Mysore, is attached to the 
Forest Survey Department for a period of 12 months. 

Mr. Jellicoa joined that Department on the 12th ultimo. 
16th August 1876.-No. 763.-With the coneent of 

the Government of the North- Western Provinces, Mr. 
C. W. Palmer, Sub-Assbtant Conservator of Foreats in 
those Provinces, is transferred to British Burma. 

Mr. Palmer reported his arrival a t  Rangoon on the fore- 
noon of the 26th May last. 

The 19th Augwt 1876.-No. 796.-The leave of a h n c e  
for 18 months granted by the Chief Commissioner of 
Mysore to MT. J.  Macpheruon, Assistant Conservator of 
Forests of the let grade, under section 9, supplement 
F, of the Civil Leave Code, with effect from the 5th 
February 1875, and which mill expire on the 6th August 
1876, is extended to the 15th December 1876. 

The 24th August 1876.-No. 814.-Mr. A. L. Home, De- 
puty Conservator of Foresta of the 2nd grade in Bengal, 
whose services have been placed at the disposal of the 
Gorernment of India, is appointed Assistant to the 
Inspector-General of Forests as a temporary measure. 

MT. Home joined his appointment on the forenoon of the 
22nd instant. 

The 30th August 1876.-No. 846.-With the consent of 
the Government of the Punjab, and with reference to 
paragraph 7 of the Resolution of the Government of 
India in this Department, No. 20-857-873, dated the 
3rd August 1875, Mr. A. Stewart, Sub-Assistant Con- 
servator of Foresta in the Punjab, is attached to the 
Forest Survey Department for a period of 12 months. 

Mr. Stewart joined that Department on the 2Znd ultimo. 
Th 8th September 1876.-No. 893.-The following Offi- 

cers are promoted with effect from the let May 1876 :- 

To be Assistant Conemator8 of Forsets of the 3rd G ~ a d e .  
Mr. J. Ballantyne, Sub-Asst. Coneervr. of Foreeta, Hyderabad. 
,, G. Richardson, ,, YJ ,, Bengal. 

,, W. King, 29  J, ,J Mysore. 
,, 0. Oreig, 12 ,J ,, N.-W. P. 

L 
D 1 



To ofiate as Assistant Conservators of the 3rd Grade. 

Mr. H. R. Ring, Sub-Asst. Conservr. of Forests, Coorg. 
,, E. Dobbs, ) J  9,  ' ,, Cn. Provincee. 
,, C. W. Palmer, ,, 91 ,, Bsh. Burma. 
,, E. Fendall, 7, 19 99  Punjab. 
,, A. Stewart, ,, )J ,, Punjab (attached 

temporarily to 
the Forest Sur- 
vey Branch). 

His Excellency in Council h a  also been pleased t o  appoint 
Mr. E, Ii: Litchfield, an Assistant Surveyor of the 2nd 
grade in the Great Trigonometrical Survey, to officiate 
as a Sub-Assistant Conservator of Forests from this 
date, and to attach him to the Survey Branch of the 
Forest Department. 

The 15th September 1876.-No. 951.-Mr. H. B. Condon, 
Sub-Assistant Conservator of Forests in Assam, has been 
granted leave of absence to Europe on medical certificate 
for fifteen months from the 3rd February 1876, together 
with subsidiary leave from the 4th January to the 2nd 
February 1876, both daye inclusive. 

%.-CALCUTTA GAZETTE- 
The 18th May 1876.-Mr. E. FucAs, Assistant Conservator 

of Forests, Buxa Sul-Division, is allowed leave for 
seventy-five days, with effect from the 20th instant, or 
any subsequent date on which he may avail himself of it. 

The 24th June 1876.-The services of Mr. A. L. nornu, 
Deputy Conservator of Forests, are temporarily placed 
a t  the disposal of the Government of India, in the 
Department of Revenue, Agriculture, and Commerce. 

The 30th June 1876.-Mr. H. H. Davis, 2nd grade, 
Assistant Conservator of Forests, is appointed to officiate 
in  the 1st grade of Assistant Conservators, with effect 
from the 1st April last. 

Nr .  W. Jacob, Deputy Conservator of Forests, whose 
services have been placed a t  the disposal of this Oovern- 
ment, is appointed to the charge of the Sunderbuns 
Forest Division. 



AND FROM OTHER OPFICIAL PUBLICATIONS. 228 

Tlre 25th Auguet 1876.-Mr. J. C. MeDonell, Assistant 
Conservator of the 1st  gmde, ie appointed to  act in  
the 3rd grade of Deputy Conservator, with effect from 
the 3rd May 1870. 

Tlic 29th Asrguat 1876.-Mr. 8. H. Davis, Assistant Con- 
servator of Forests, Chittagong Division, is allowed 
leave of absence. for three months under section 22, 
chapter VI, of the Civil Leave Code. 

!27u 2Znd 8eptember 1876.-With the approval of His 
Excellency the Governor-General in Council, Mr. 
Johnaton, Assistant Conservator of Foreste, 3rd grade, 
is promoted to the 2nd grade of Assistant Conservatois, 
with effect from the 27th August 1876. 

~ . - N O I ~ T H - ~ ~ T E E N  PROVINCES GAZETTE- 
T4e 29th March 1876.-No. 143F.-Mr. C. W. Palmer, 

Sub-Assistant Conservator, returned on the forenoon of 
the 20th ultimo from the two montheJ privilege leave 
granted to hirn iu Notification No. 297F, dated 14th 
December 1873. 

A The 6th April 1876.-No. l4SF.-The leave on pri- 
vate affairs for six months granted to Mr. A. 
Pengelly, Assistant Conservator of Forests, in Notifi- 
cation No. 80F, dated 29th February last, is hereby can. 
celled. 

TAU 22nd April 1876.-No. 175F.-Ms. R. P. Colvin, 
Deputy Conservator of Forests, 1s t  gmde, reported his 

. return from the leave granted to him in Notification 
No. 1203'-C, dated 14th August 1874, on the forenoon 
of the 15th instant. 

. 30. 176P.-Consequen t on the return to duty of Mr. R. 
P. Colw'n from furlough, the following changes mill 
take place :- 

d4r. R. P. Colvin, Deputy Conservator, 1st grade, mill 
resume charge,of the Garhwal Division. 

, dlr.  C. F. Bmery, Deputy Conservator, 3rd grade, on being 
relieved by Mr. Colvin, will take charge of the Bhrigi- 
rathi Division from dlr. I. B. 0' Cadlaghan, Officiating 
Deputy Conservator, 1st grade. 
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No. 177F.-With reference to Government of India, No 
tification No. 282, dated 30th March 1876, Department 
of Revenue, Agriculture, and Commerce, Mr. (3. Greig, 
Officiating Conservator of Forests, North-Western Pro- 
vinces, is granted the usual preparatory leave, with 
effect from the 1st May 1876. 

No. 178F.-Consequent on the departure of Mr. G. Qreig, 
Officiating Conservator of Forests on leave, the following 
changes will take place :- 

Captain J. Campbell, Officiating Assistant Conservator, 
1st grade, Eumaun Division, to assume charge of the 
mnikhet Sub-Division in addition to his other duties. 

dlr. A. Pengelly, Officiating Assistant Conservator, 1st 
grade, from the RBnikhet Sub-Division to the Dehra Ddn 
Division, aim Mr. I. E. QCaElagAan, who will officiate 
as Conservator of Forests. 

m e  28th April 1876.-No. 186F.-With reference to 
Notification No. 78F, dated 22nd February last, the 
following changes are made :- 

Mr. A. 7P. Rill&, Assistant Conservator, 2nd grade, io  the 
charge of the Jaunsrir Division. 

Mr. A P. Dansey, Assistant Conservator, 2nd grade, ie 
transferred from GarhwM to the JannsOr Division. 

The 10th May 1876.-No. 10F-C.-Privilege leave for 
one month is granted to Mr. C. F. Amery, Deputy Con- 
vator, 2nd grade, with effect from the date on which 
he is relieved of the charge of the Garhwil Division. 

TAe 13th May 1876.-No. 191F.-With referenca to 
Notification No. 282, dated 30th March 1876, Depart- 
ment of Revenue, Agriculture, and Commerce, Ma-. G. 
Greig, Officiating Conservator, and Yr. I. E. O'Calla- 
ghon, Deputy Conservator, respectively, made over and 

received charge of the office of Conservator of Forests 
on the afternoon of the 3rd instant. 

TAe 19th May 1876.-No. 199F.-With referenae to 
Notification No. 186F, dated 28th April 1876, Mesaru. 
C. Bagslawe, Assietant Conservator, le t  grade, and L. 
d. W. Rind, Assistant Conservator, 2nd grade, respect- 
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ively, made over and received charge of the Jaunsir 
Division on the afternoon of the and instant, Mr. 3. P. 
Danaey, Assistant Conservator, and grade, joined the 
Jaunstir Division on the forenoon of the 30th ultimo. 

No. 2OOF.-Mr. C. Bag Jawe, Assistant Conservator, 1st 
*e, availed himself on the 3rd instant of the leave 
granted to him in Notification No. 78F, dated 22nd 
February 1876. 

TAe 266  May 1876.-No. 205F.-With referenoe to 
Notification No. 170F, dated 22nd April 1876, Messra. 
C. F. Amery, Deputy Conservator, 2nd grade, and R. 
P. Colvin, Deputy Conservator, 1st grade, respectively, 
made over and received charge of the GlarhwBl Forest 
Division on the forenoon of the 9th instant. 

The 3rd June 1876.-No. 22F-C.-The following promo- 
tion is made in the Forest Department :- 

38s 5th June 1876.-No. 2llF.-With reference to No- 
tification No. 177F, dated 22nd April 1870, Br. 
(2. Qreig, Officiating Conservator of Foreeta, availed 
himself on the 4th ultimo of the leave granted to 
him, and sailed from Bombay for Europe on the 8th 
idem. 

No. 212F.-Under orders of the Government of India, 
Mr. C. W. Palmer, Sub-Assistant Conservator of Forests, 
ie transferred from the North-Western Provinces to 
British Burma. Mr. P a h e r  mas relieved of the charge 
of the Jaunsir Divbion, by Mr. E. P. Danuq, Aeaistant 
Conservator, 2nd grade, on the forenoon of the 6th May 
1876. 

- 

BIY-S, 

Vice Mr. 
Bagnhawe, 

oh furlough. 

- 

Name. 

Grant, A. R. 

which pro- 
moted. 

Asst Con- 
netvator, 

1st grade. 

Present 
Qrade' 

Asst. Con- 
wrvstor, 

2nd grade. 

With effect 
from 

3rd Bray 
1876. 

Nature of 
Promotion. 

Temporary. 
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No. 213F.-The one month's privilege leave granted to 
d l r .  C. F. Amery, Deputy Conservator, 2nd grade, in 
Notification No. 10F-C, dated 10th May 1876, is here- 
by cancelled. 

No. 214F.-With reference to Notification No. 78F, 
dated 22nd February 1876, Mr. C. Bagshawe, Assist- 
ant  Conservator of Foreste, 1st grade, sailed from Bom- 
bay on the 8th May 1876. 

The 2lat June 1876.-No. 45F-C.-With reference to 
Notifications Noe. 198F-C nnd 8YF, dated respectively 
the 9th October 1874, and 23rd March 1875, Mr. FP. 
Brereton officiated as Deputy Conservator, 3rd gmde, 
up to 6th April 1875, from which date Captain J. EL 
Campbell mill continue to officiate as Assistant Con- 
servator, 1st grade, during Nr. Brerelon'~ absence on 
leave, or until further orders. 

No. 46F-C.-With reference to Notification No. 205F, 
dated 26th ultimo, the following officer reverted to his 
substantive appointment on the 9th idem, the date on 
which Mr. R. P. Coluin, Deputy Conservator, 1st gmde, 
returned from leave : - 

Bir. I. E. OJCallaglun to Deputy Conservntor, 2nd grade. 
The 27th June 1876.-No. 54F-C.-Leave on medical 

certificate for one year is granted to Shaik XuRi-ud-din, 
Sub-Assistant Conservator, with effect from the 22nd 
January 1876. 

The three months' privilege leave granted to this officer in 
Notification No. 93F, dated 10th March 1876, is here- 
by cancelled. 

Tha 29tA June 1876.-No. 234F.-With reference to 
Notification No. 178F, dated 22nd April 1876, Xr. A. 
Pengelly and Captain J. 3. Campbell, Officiating Assist- 
a n t  Conservatora, 1st grade, respectively, made over and 
received charge of the  Riruikhet Sub-Division on the 
afternoon of the 17th instant. 

The 3rd Ju ly  1876.-No. 237F.-With reference to 
Notification No. 178F, dated 22nd April 1876, Mr. I. 
E. O'CallagAan, Deputy Conservator of Forests, 2nd 
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grade, and Mr. A. Penge2ty, Assistant Conservatar, 1st  
grade, respectively, made over and received charge of the 
Dehra Dlin Division on the afternoon of the 24th 
ultimo. 

The 10th July 1876.-No. 241F.-With reference to 
Notification No. l76F, dated 2Snd April 1876, Mr. I. E. 
QCallaghan, Deputy Conservator, 1st  grade, and Mr. 
C. I; .  Amery, Deputy Conservator, 2nd grade, respective- 
ly, made over and received charge of the BhLgiratl~i 
Forest Division on the forenoon of the 29th May 1876. 

.The 4th September 1876.-No. 280F.-In supersession of 
Notification No. 34F, dnted 22nd January 1876, leave 
on medical certificate for three months is grnnted to Mr. 
R. P. Coluin, Deputy Conservator of Forests, 1st  gmde, 
in addition to the leave granted in Notification No. 287P, 
dated 2nd December 1875. 

No. 281F.-Subsidiary leave for 26 days, from 13th April 
to 8th May 1876 (both days inclusive), i~ granted to 
Mr. R. P. Coluin, Deputy Couservator of Foreats, 1st 
grade, to enable him to rejoin his appointment. 

4.-PUNJAB GAZETTE- 
The 24th dpril 1876.-No. 106F.-Noti$cation.-Mr. 

B. a. Baden-Powell, Conservator of Forests, Punjab, 
reported his arrival a t  Bombay on the 12th April 1876, 
on return from the forlough granted to him in Punjab 
Government Gazette, Order No. 147F., dated 15th April 
1874. 

The 20th June 187 6.-No. 149.-Promotion.-With the 
sanction of the Government of India, Lieulenanb Colo- 
nel W. SlenRouae, Deputy Conservator of Forests, 2nd 
grade, is promoted to Deputy Conservator, 1st grade, 
with effect from the 17th March 1876, cice Captain W. 
Douglas, deceased. 

NO. 150.-Appointment.-With the sanction of the Govern- 
ment of India, MP. E. Sparling, Assistant Conservator 
of Forests, 1st grade, is appoi~lted to officiate as Deputy 
C'onservator, 3rd gmde, with effect from the 8th Febru- 
ary 1876. 



TAa 24th July 1876.-No. 206.-Beductien.-Mr. F. 0, 
Lemarchcind, Assistant Comervahr of Forests, ie re- 
duced from the 2nd to the 3rd grade. 

~ . -OUDH GAZEITE, None.- 
6.-CENTBAL P s o v t ~ c s s  GAZETTE- 

The 29tA MarcR 1876.-No. 1174-Three months' privilege 
leave of absence is granted to Y r .  J. Makes, Assistant 
Comervator of Foreste, from the let April next, or the 
subsequent date on which he may avail himeelf of it. 

Tha 30tA March 1876.-No. 1801 .-Mr. Leah, Deputy 
Conservator of Foreste, availed himself of the sick leave 
granted to him by Government of India Notification No. 
996, dated 15th instant, on the same date. 

Tka 5th Aptid 1876.-No. 1266.-Mr. 3. Makce, Assist- 
ant Conservator of Foreste, availed himeelf of the three 
months' privilege leave granted to him by Notification 
No. 1174, dated 99th ultimo, on the 1st instant. 

Tha 2nd July 1876.-No. 2726.-Yr. W. Jacob, Deputy 
Conservator of Forests, under orders for Bengnl, made 
over charge of the Central Division to Mr. J. Mackee, 
Assistant Couservator of Foreste, on the 8th instant. 

No. 9726.-Mr. J. Makue, Assistant Conservator of 
Forests, returned from the privilega leave granted to 
him by Notification No. 1174, dated 29th March last., 
and sssumed charge of his duties on the le t  instant. 

The 18tA August 1876.-No. 3 1 gO.-Measr8. E. E. Fer- 
nnndez and A. Sm~thiea, Assistant Conservatore of 
Forests, 3rd grade, are, under instruction8 from the 
Government of India, promoted to the 2nd grade, with 
effeat from the 12th April 1876 and 6th July 1876, 
respectively. 

7.-BRITI~H BURMA Q a z ~ m -  
Tha 9lat April 1876.-No. 68.-The following gentlemen, 

appointed by the Secretary of State to the Forest De- 
partment, joined their respective appointments in this 
province on the dates noted opposite their names :- 

Mr. P. J. Carter ... 19th January 1876. 
JY J. Nisbett ... 26th ,, YJ 
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TAe 25th gay 1876.-NO. 79.-Mr. 3. P. Popert, 88- 
sistant Conservator of Forests, 2nd grade, assumed 
charge of the Eastern and Western Prome Divisions on 
the 12th April 1876. 

ZAe 7M June 1876.-No. 87.-N. C. W. Palmer, 
Sub-Assistant Conservator of Forests, reported his arri- 
val in Rangoon on the morning of the 26th ultimo, and 
is posted to the Prome Division. 

TAU 15tA June 1876.-No. 95.-Under the provisions 
of section 18  (a) of the Civil Leave Code, Mr. 
Q. W. Strsttell, Deputy Conservator of Forests, 2nd 
grade, is granted thirty days' subsidiary leave, pre- 
paratory to proceeding on two years' furlough to 
Europe. 

No. 96.-In supersession of Revenue Department Notifica- 
tion No. 14, dated the and February 1876, published 
a t  page 18 of part I1 of the British Burma Gazette of 
the 8th idem, Mr. Q. W. Streitell, Deputy Conservator 
of Forests, 2nd grade, is granted two years' furlough to 
Europe, under the provisions of section 10 (a) of the 
Civil Leave Code, from such date as he may avail him- 
self of the same. 

The 4th July 1876.-No. 105.-With reference to Revenue 
Department Notification No. 107, dated the 14th Octo- 
ber 1875, published a t  part 11, page 196 of the Britiah 
Burma Gazette, dated the 16th idem, M. A. 3. Wild, 
h i s t a n t  Conservator of Forests, 2nd (officiating 1st) 
grade, is confirmed in the latter grade as a temporary 
arrangement. 

Th 2nd Auguat 1876.-No. 168.-Mr. M. H. Perrara, 
B.A., Assistant Conservator of Foresta, British Burma, 
is appointed to officiate as Inspector of Schools during 
the absence on leave of Mr. A. EL Uawin, or until fur- 
ther orders. 

Tirs 10th Auguat 1876.-No. 121.-Yr. (>. ;IP. Palmer, 
Sub-Assistant Conservator of Forests, assumed charge 
of the Western Prome Forest Division, on the afternoon 
of the %lst July 1876. 

r 1 
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TAe 28th Awgwr6 1876.-No. 131.-Mr. R. iTPAitColl, 
Atmistant Conservator of Foreets, amumed & a g e  of the 
Rangoon Forest Division on the afternoon of the 
27th ultimo. 

8.-ASSAM G A ~ T E -  
The 29th April 1876.-Leave of absenoe for fifteen months 

on medical certifioate to Europe, under section 3, sup 
plement F of the Civil Leave Code, is granted to Hr. 
I?. B. Condon, Sub-Assistant-Consenator of Forests, 
in commutation of the privilege leave for three months 
granted to him in orders dated the 15th December 
1875. 

9.-BOMBAY O A ~  
TAe 2lrt April 1876.-The promotion of Mr. J. Laird to the 

2nd grade of Assistant Conservator of Foresb, ia to 
have effect from the 7th October 1873. 

The 25th April 1876.-~r. T. B. Fry, Assietant Consee 
vator of Forests, 3rd grade, and the Didrid Forest 
Officer, Northern Circle, waa allowed Examination 
leave from the 8th to the 11th April, both days in- 
clusive. 

TAe 10th May 1876.-Mr. T. B. Ry, Assistant Conser- 
vator of Forests, 3rd grade, is promoted to the 2nd 
grade, with effect from the 12th ultimo. 

TAe 2Srd Hay 1876.-Br. G. A. GiJaon, District Forest 
Officer of TannB, has been allowed privilege leave of 
absence for three monthg from the 25th ultimo. 

TAs 6th June 1878.-Yeautr. P. F. Pemandsr, 0 u b h i t -  
ant Conservator of Foresta, Kanara, m d  8. Barrett, 
Deputy Conservator of Foresta, 5% delivered over 
and assumed charge of the o5ce of the Sub-Assistant 
Conservator of Forests, K a n q  oh the 3let May 1876, 
after offlce hours. 

TAe 6tA Jm6 1876.-Mmrr. GI. L. Wwrr and 8. Main- 
warirg, Assistant Conservators, and grade, respect- 
ively, delivered over and received charge of the Tand 
District Forest Office on the 25th April 1876, after 
office houns. 
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The 19th June 1876.-Erratum.-In this Office Notification 
dated 6th June 1876, publbhed at page 491 of the 
Government Qazetk, dated 8th idem, for "on the 25th 
April 1876," rend " on the 7 th May 1876." 

Poona, 14th June 1876. 
Mews. O. 2?ewett and H. Mainwaring, Aseistant Coneer- 

vatora of Foreste, 3rd grade, respectively, delivered 
over and received charge of the duties cf the District 
Forest 05- of Colkba and Dtipoli on the 15th June 
1876, before o5ce hours. 

Mesara. H. Mainwaring and C. A. Morphew, Assistant 
Conservators, 2nd grade, respectively, delivered over 
and received charge of the District Forest Officer's 
Office of Coltiba and DBpoli on the 1st inetant, before 
office hours. 

We 24th June 1876.-dlr. John McLeod Campbell, Conser- 
vator of Foreete in Sind, is allowed two years' furlough 
to England from 25th instant, under section 10 (a), and 
subsidiary leave from 18th to 24th idem, inclusive, under 
section 18 (a )  of the Civil Leave Code, Seoond Edition. 

The 51h July 1876.-Mr. G. L. Gdbaor, Assistant Con- 
servator of Foresta, having availed himself of the privi- 
lege leave granted to him in Government Notification of 
23rd ultimo, from the 4th idem to the 2nd instant, the 
unexpired portion of the leave is cancelled. 

The 28tA J ~ l y  1876.-Mr. G. Hewetl, Assistant Conser- 
vator of Forests, has been allowed leave in India on 
medical certificate for six months from the 8th instant, 
and subsidiary leave from the 2nd to the 8th idem. 

Yr. P. R. Desbi, U s t a u t  Conservator of Foresta, Sind, 
is promoted from the and to th6 let  grade. 

Blr. C. Greathead, Assistant Conservator of Forests, Sind, 
is promoted from the 3rd to the 2nd grade. 

Yeaara. R. C. WrougRlon and 8. Mainmaring, Assistant 
Conservators of the 2nd grade, respectively, delivered 
over and received charge of the District Forest O5ce 
of NCIsik and Peint on the 11th inetant, after o5ce 
hours. 
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Disposition List of the Mcers in the Forest 
Department. 

thee& B-mch: ... I Mr. J. L  me,   ria taut Con-tor 

I.-OOVERNMERT OF 
INDIA. 

I'upsctor-(3-t of 
Pmsrtr. 

(Head Quarters of 
Oovt. of India.) 

11.-SURVEY BBANCH. 
DIBBCTIOS . . . . . .  

Dahra D i n .  

(North Western 
Provincw.) 

of Forests, Bnd grsd8, tern ruily 
attached to t h  Fornt  Survey GE- 
ment for a period of 12 m m t b  
12th June 1878. 

1 Mr. 0. Oreig. h i s h n t  Comemator 
of Foresb, 3rd grade Temporuily 
attached to the Foreat &mey De- 
artment for a nod of 1% month. 

?mm 1st septernEr 1876. 
Mr. A. Stewsrt, Officiating Aasirtsnt 

Conservator of Forerts, Brd mde, 
temporarily attached to the #oreat 
Survey Department for A period of 
la  month8 from Wnd July 1878. 

Mr. E. F. Litcbfisld, Officiatmg Sub- 
Assistant Conservator of For- at- 
tached to the Forest Burvey Depart- 
ment 

...... 
Office ... 

...... 

Office ... 

Office ... 

3rd class. 
Mr. W. Johnaton, L.C.E, Assistaut 

Conwmtor of Forests, 2nd . 
Mr. J. 8. Gamble, MA., E % n t  

c'onaervator of Foreab, 2nd grade. 
Mr. F. B. Manaon. dssitant Conmuva- 

Dr .D .Bmdiqhpec tm-&nerdof  
Wreats. 

Mr. A. L. Home Deputy Conserrator of 
Forests, 2nd grade, Assbtanb to the 
Inspector-Gened of Fore&. 

Captain F. Bailey, BE., De uty C o w -  
rator of Forestr, 1.t &e, Superin- 
tendent Forest Gurveya. 

Mr. W. H. Bepolds, Assistant Conaer- 
vator of Fore-ata, !2nd e, Banior 
&itant in the f i - e y e d .  

Mr. H. C. Hill, Ambtant Comemator of 
Forests. 2nd made. Junior M t a n t  in 

tor OP ~ ~ ~ o r e ~ t a ,  3rd ~ d ~ .  
Mr. F. H. Bonham Carter Amistank 

Conaemtor of ~oresta, 8rd grade. 
Mr. J. C. McDoneU, Offg. Deputy 

Conservator of Forests, 3rd grade. 
Mr. E. Fuchq Assistant Conmuvator of 

Forests, 3rd 
Mr. (3. A. BicC&m, Ass iah t  Con- 

aervator of Forests, 3rd grade. 
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DMposition Lisl of the O $ i a 8  in the For& Dept.-(Contd.) 
I 

B u  DMI ... ...... Lieut-Col. W. Btenholue M.B.L 
( ~ u l t a n v r n - ~ ~ l ~ .  I Deputy Consenator of Sore&. Lt 

v.-PANJAB.-(&) 
&dl . D i e i d  ... 

(&iu.) 

&wrl Pi& D1&km 
( R a d  Pindi.) 

Northar  Fwl Bsrmws 
Diai.iOn. 

(Jhelum.) 

...... 
018- ... 

' oia96np) . 

Bad 
(galamp a d  ~ k : j  

c h d  Dicirim 
(pangi iehumtij 

Lieut.-Col. C. B.tafielor, B.S.C., 
+g Commator of F- , ,% 

Mr. C. 9. Fendall, odg. Aatkt- 
ant Conrarltor d Forcrt., 3rd 

Horhhpr ... 
(Bholu.) ...... 

... 
...... 

& 
(-- urree.) 
h a  ~ h & m  ... 

(Jhelum.) ...... 
...... 

&unt ... 
(Burnt.) ...... 

... M v l t a  
(Mu1t .a)  ...... 

Chsga Afmga... 
( C h g .  M.ngk) 

I Irt  Sd-Diciriotl Mr. 5. E. Wilmot, Assistant Conwr- I :::of Fore~ts. 3d made. 

@e.~ 
Mr. A. E. Wdlaee, Forest B.ngsr, Babo 
K. a Bam, Forat iB.nges. 

Mr. 3. O. Allen, dselst.nt (Jomwva- 
tor of Faemfa, Ir t  grade. 

Mr. J . R  Pindar, Borest E~ager. 

Mr. E. Bpuling, offg. Deputy C i m  
-tor d Foresta, 3rd grade. 

Mr. P. d'A. viiwnt, Anbrult Co- 
vator of Foresk Ord d e .  

Mr. B. 0. ~ e m a r c h n d , ~ ~ a a i r t . n t  Con- 
mwator of Foreata, 3rd grade. 

Mr. C. F. Elliott, &trot Co-- 
tor of Forestr, 2nd grade. 

Mr. W. 9. Hillier, h i a t a n t  Conwrv& 
of Forest., and grade. 

Mr. J. T. A. Monteath, Forest B.ngsr. 

Mr. B. Brome, De uby Camrvator of 
Forests, Bnd &. 

Mr. E. H. M. Ellia, Aubt.nt huema- 
tor of Forests, 2nd grade. 

Mr. O. O. Minniken, Aslirtmt Conrsr- 
vator of Forestq 2nd grade. 

Vaun t .  

~1.-OUDH. ... DIBBCTIOX 
(Lucknow.) 

g h m  Dioi.ion ... 

-. - ...... B ~ M W  ~ i -  ... I M?. c. J. P O ~ I ~ O & ~ ~ ,  L t m t  COU- 

grrde of Deputy Comicvaton. ..... Ditto. 

...... 

...... 

V I I . 4 E N T B B L  PXO- 
VINCEY. 1 

Ca bin E. 8. Wood, C o ~ e ~ ~ s b  of 
$orests, 4th C ~ S ~ L I  

Xr. R Y. ~adsno;th, b&bt Con- 
servator, '2nd grrde, oBg. in the 1 s t  

, 

Ca t.in J. C. Doveton, do at or of 
f o r e h ,  4th clam. 

Mr. E. D. M. Hooper, duirhnt Con- 
mrvator of Forests, 3rd 

Capbin C. ". haU&, =& &Il- 
mrvator of Forestq 3rd grade. 

Mr. H. Moore, h a i i t a n t  Conservator of 
Forests 3rd grade. 
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Bisposition Lht of the Odricffs in tha Forest Dept.-(Contd.) 
* 

I I 

VI1.-CENTRAL PRO- 
VINCES.-(conld.) 
wulacl DiaWoll ... 

( H a )  

VIIL-B. BURMA& 
DI~ECTIOX ... 

(lwP4 

I* a B. F-ndm. M t u r t  con- 
servator 2nd grade.. 

, Mr. E. Dobbs, offg. Assistant Con- 
m a t o r  of Fomtr, 3rd grade. 

Mr. W. P. Thomas, Amisbnt Comer- 
vator of F o m b ,  and grade. 

Mr. R. Thompson, Deputy Consemtor 
of Fomb. 2nd mode. 

%d g d a  
Mr. J. MoKee, AMLItant Consemtor 
d Forest4 and gnde. 

Mr. Q. H. Poster, Asaistrnt Comema- 
tor of Fowets, 2nd grade. 

At praaent without a p e t t e d  offimr. 

...... Mr. B. Ribhtrop.  Dspaty Camma- 
e, offg. Comemator of $2: eellaas. 

vator, 2nd @; temporuily offg. 

BUtung DkwM, ... 
(Tonghw.) 

Mr. B. H. 0. Whittau, AMiBtant Con- ...... 
servator of Forestq Sud grade. 

84-Dm. Mr. E. N. Anstruther, kwisturt Con- 
servator of Foreats, 2nd grade. 

Wutan, 84-& Mr. P. J. Cuter, Assistant Consenator 
of Fomts, 3rd grade. 

of Fomtr, 2nd &e 
Mr. M. H. Fe- ~asist.nt Comer- 

Prou ( B d )  Dr. ... 
(Pmme.) 

Proals (wsrt) Ds. ... 
(H-) 

IX.-MYBORE AND 
COOEO. 

D x ~ ~ m r o n  .., 
(Bangalore.) 

8adgpm ... 
. . . . . . .  
...... 

...... 

M.r. C. F. Nepeq  ~buinturt conwr- 
vator, Snd grda 

Mr. E. P. Pope* dsllt.nt humma- 
tor of Fo- Ood &. C. W. mmer ,  P k t  con- 
m a t o r  of ~oreetr, trd grade, 

Oapt.in J. G. Van C o r n -  
=tor of Foreats, 4th claas. 

Ma'a a. C. T. Jarrett, V.C., Deputy 
douaervator of Forests, 2nd grade. 

Mr. E. Ludlow, Assistant Co-tor 
of Foreats, 1st grsde. 

Mr. J. Macpherson, Aristant &maor- 
vator of Forests 1st grade (on leave 
to Euro till 16th December 1876.) 

~ r .  F. B. Gckenson, Auirtant Conser- 
vator of Fomta, 2nd grade. 

...... ... 

d Z ~ 8 m  Dicirim, ... 
(Mymw.1 

... 
(Chiakmaghur.) ...... 
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Diqoaitwn Liet of the 0flecs.a in the Ebrest Dept.-(Contd.) 
- 

IX.-MTBORE A N D 
CO0ItO.-(rmM.) 
Hwam Disin'a ... 

(H-.) 

Dswroydrwg ... 
(Tumkur.) 

Mr. D. E. Hutchina, Ibaiihnt Conam- 
vator of Forests. Bnd p d e  (tempo- 
ru i l  employed in Mysore.) 

Mr Daly, offg. A a b h n t  Co-- 
vator. lat pmde. 

Mr. F. C. H~clrq Assistant Conservator 

of Boreeta, 3rd grade. 
(Mt. J. T. Jellieoe, Assistant Conser- 

vator of F o ~ . t r ,  2nd grade, attached 
to the Forest B w e y  Department, 
Dehtm D h . )  

Mt. H. R B~ng,  o . Ibaiitant Can. 
m a t a r  of P o m b , ~ r d  gda.  

X.-HYDERABAD AS- 
BIGNED DISTRICTS. 

XI.-BAM. 
DIPBCTIO~ ... 

(Shillong.) 
Oawhati Dividim ... 

(Kulai plantation.) 
Tw r Di0i.M 

( k L a b i g h a t  ti& 

(Golaghat.) ... Qoalwra Dioirim 

Baimgarh Bsraas 
(Chikalda.) ...... 

Mr. J. Bdlmtyne, Ane i ib t  Conw. 
vator of Foreats, 3rd grade. 

Mr. G. F. h v 0 1 t ,  A ~ i a k n t  m. 
vator of Foresti, 8rd grade. 

Mr. (3ust.v Mann, De uty Conaerortor 
of Fore&, 3rd g r d .  

Mr. I. J. Mein, Ae i ihn t  Conservator 
of Fonats, 8rd pads. 

Mt. W. E. D'Arcy, A h b t  Comer- 
rptar of Fomts, 8rd grade. 

...... 

...... 

Mt. H. B. Condon, Bub-Aslistant Con- 
wrvtator on leave ta Europe.) 

Mr. W. k Fiaher, B.A., h i a t a n t  
Conmemator of Fornab, end grde .  

Mr. W. Shakespeu, Anointant Conser- 
vator of Potwb, and grade. 

Mr. A. T. Drysdale. Deputy Conmm- 
tot of Fonutr, 8rd @a 

Ditto. 

XI1.-AJMERE AND 
MHAIBWABBA. 

DIPBCTIO~ ... Deputy Commissioner. 
(Ajmew.) 

I (Ajmere.) I 

Conservator. , 
Captain C. J. Walker, Deputy Conmr- 

rator of Poresb, lat cLak 
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Dieposition List of the Oficers i n  the Forest Depl . - (Contd.)  
-- -- -- .- -- -. -- 

Di+eetiom old Diwidm. 8~b.Dio'i.ion. 
?inmen and Head-Qoarters, N'mes R I Y I ~  AUD BAUX OP 0 1 ~ 1 ~ 1 ~ .  1 Qusrtem. 1 L t w r  in Uracker. L.tbr Ur.cLd, 

SIII-MADRAS-(con.) 
South Canara ... 

(Yangalore.) 
9 m l h  Coimbatore ... 

(Coimbatore.) 
Xurnul  ... 

(Nundid.) 
Nitgiria 

(Ootncamund.) 
Tinnewclly . . . 

(Palmaeottah.) 
North Coimbatore ... 

(Coimbatore.) 
Halabar  ... 

(Manontody.) 
Boulh Armt ... 

(Cudalore.) 
Yelabar  ... 

(Nelumbur.) 
Cuddopah ... 

(Cadur.) 
Xorth Arcot ... 

(Vellore.) 
Xadura . . . 

(Dindigul.) 
Vnatl4chbd ... 

-- -- - - -- 

I 
/ Xr. J. W. Cherry, De uty C o w -  

vator of Forests, 2nd c L .  
' Mr. C. G. Douglas. De uty Canner- 

vator of Foresta, 2nd c E s .  
I Mr. R. Williamq Deputy Conservator 

of Forests, 2nd class. 
Major B. S. J o Deputy Conservator 

of Forests, 3 3  ;lass. 
Mr. W. C. Hayne. Deputy Conear- 

vator of Foresta. 3rd class. , Mr. IL. W. Morgan. Deputy Conserva- 
tor of Forests, 3rd class. I Mr. A. W. Peet. Deputy Conservator of 

; Foresb, 3rd claaa. 
! Mr. H. L. Wooldridge. Deputy Con- 
i servator of Forests. 4th class. 
Mr. J. Fergusson, Deputy Conservator 

, of Foresta. 4th claus. 
, Mr. H. H. Yonde, Deputy Conservator 

of Foreate. 4th claes. I Mr. T. Yhedeid, Deputy Conservator 
I of Forests. 4th class. 
;Mr. J. H. B. Brougham, Deputy Con- 

servator of Foreata, 4th class. 
Mr. H. A. Gass, Deputy Conservator 

of Forests, 4th class. 
'Mr.  E. H. Boile~u. Acting Deputy 

Conservator of Forests, 4th class. 
Mr. Q. Hadfield. Probationary Assist- 

ant Conservntor of Forests. 
Mr. A. \V. C. Stanbrough, Probationary 

Anointant Conservator of Foreata. 

X1V.-BOMBAY, NOR- 
THEBN L)IVISION. 

D r n ~ c ~ ~ o u  ... 
(Poo=) 

Broach, Burat, a d  
Dong8 or  Cfurat 
Ebreat Circle. 

(Burnt) 
Poona a d  8holaprr.. 

(Poona) 
Co lak  and Dapli ... 

(Alibag.) 

...... Mr. A. T. Bhuttleworth. I.N. Con- 

...... 

servator, '2nd grade. 
N w ' c k  md Pmnicke ...... Mr. B. C. Wroughtun, drrishut Con- 

Btabr. rervator, 2nd grade. 

servator, 4th grade. 
Captain J. O. MacBae, B a  8 C., Deputy 

Conservator, 2nd gmda. 

...... 

... ... 

...... 

(Narik.) 
I I a t a r a  Mr. W. J. C. D u n k .  Anidant  Con- 

remator, 2nd grade (on l a v e )  Mr. 
Bhewan, C.S. acting. 

Mr. W. H. A. Wallinger, Deputy Con- 
servator, 3rd grade. 

Mr. C ,  A. XKor hew, dasi tant  Conserva- 
tor, 2nd grafle. 

Mr. M. J. Hewett, Assistant Comemator 
2nd grade (on lave.) 

Mr. O. L. Oibmn, G i s t a n t  Cawrva-  
tor, 2nd rade. 

Mr. H. dfainwarinp. heia tant  Con- 
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Dispodion List of the Ofiers in t ? ~  Forest 1)ept.-(Concld.) 
.- - - - 

XIV.-BOMBAY, NOR- 
THERN DIVISION.- I 
(mtd.) ...... Pwmeh Haha&, Adhnr- Mr. T. B. Fry, W b n t  Conrwator, 

dabad, a d  K a i r -  I I 2nd grade. 
a r  or NortLrn 
Foreat Circla 

XV.-BOMBAY, SOU-1 1 
THERN DIVISION. ... Drs~cnor Sortherm DiDiM, Major W. Pegton, N.S.C. Cowervator 

Bombay P r u i -  of Forests. S.D.. 4th elm. 

(Oodm) 
Khanduh ... 

(Dbulir) 
A h m e d ~ g a r  ... 

( w w . )  

...... 

...... 

gaum.) 
K a w r a  ... 

(Yellapw.) 

E a ~ r a  ... 
(Xarwmr.) 

Mr. N. B. Oke. Sub-Aniitant Comema- 
tor of Forests, 1st grade. 

Mr. N. A. Okidre, Sub-A&L.nt Con- 
servator of Foreets, 2nd grade. 

Bsl aum ... 
(ielgaum.) 

Bsl aum ... 
(ielgaum.) 

D h a m a r  ... 
(Dharwar.) 

Kaladgi ... 
(Iisladgi) 

...... 
(Yellapw.) 

...... 

Mr. H. Bamt t ,  Deputy Consemator of 
Forest., 1st grade. 

Vacant. 
Xr. E. J. Ebden, C.B., Assistant Col- 

lector, on special duty, selecting and 
dernarcatin~ E'orcst Beserver m 

XV1.-THE BLND 
Tho List of O 5 m  uked for hu not been received. 

...... 

...... 

...... 

...... 

- 
hmara. 

Mr. R. B. Oliphant, Assistant Cooaerv - 
tor of Foreut., 2nd grade. r 

Mr. J. L. Laird, Assistant Conservafnr 
of Foreata, 2nd grade. employed since 
1873 in selecting Forest l{eaervos. Mr 
Laird, having completed the selection 
of Forest haerves ~n Bel num, will be 
transferred to Kanara k r  the same 
pur OM) from November next. 

Mr. $. (3. Betham, Auiatant Cowrva. 
tor of Forests, 2nd grade. 

Mr. Annsji Venkatraa, Sub-Aaaistu~t 
Conservator of Forerts, 2nd grade. 
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3ote on the $Jamarratiolr of tle Qorcst 3rea iit bistricts 
rontainil~fi sill or Bot t l t ta in  Bnllgcs. 

By B. H. BADEN-POWELL, F.R.B.E., M.R.A.s., 

Conamator of Forests, Punjab.' 

SOME misapprehension appears to me to exist. about the 
on which forest lands in hill districts ought to be 

demarcated. We have just been dealing with the Hazira 
forests, and correspondence is pending regarding the dernar- 
cation of Kingra and KulG, and of Jhelum, vk.-the Salt 
Range forests, aud the hill portions of Riwal pindi district, 
also of the foresta in Charnba and Basahir. Moreover, in the 
tehsils of the Kingra district already demarcated, Nlirpur, Dehrrr 
and Hamirpur, and in the Hoshiiirpur district, certain interests 
and requirements have been met, but it is far from certain that 
the demarcations are sufEcient for all the requirements of the 
case. 

Throughout the correspondence no notice has been taken of 
the important difference which exists between the work of 
demarcation in Hill districts and that in the plains. 

In  the former case we have a set of conditions to deal with, 
which do not affect the latter; so much so that it is certain 
that what is sufficient for the plains, will not be satisfactory 
it1 the hills. 

Forestshave two great purposes :-First, they yield timber 
and other produce; secondly, they occupy a certain place in 
the organization of nature ; and just as it is impossible to n e g  
lect certain conditions regarding circulation of atmosphere, 
drainage and cleanliness in the organization of towns and citieg 

Thil note wan o y 1 1 ~  grinted for private mulation, and a copy kindly put at 
our disposal by the Aut r. A8 t e exeellent prinoiplm developed in it ue applicabl. 
to many part. of India, we have reprinted it in extenso.-Tan Eorror 
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so is it impossible to neglect the use of forests in the organiza- 
tion of our hill districts, without the certainty of danger. 

Now the second kind of utility of forests consists in two sorts 
of influence which they exercise on the air and soil. One 
though extremely probable, and believed in by all educated 
foresters, is not so certain as to be beyoncl doubt, and therefore 
need not to be appealed to as a rine qu6 son in our demarcation 
proposals. I allude to the faculty of forests in collecting the 
rain-clouds and increasing the rainfall. Negatively we know, 
that drought results from denudation, but we do not know 
positively, that we can induce rain-fall by the creation of 
forests. 

But the other faculty of forests we do know absolutely for 
certain ; and therefore any demarcation of forests that ignores 
it, is certainly faulty and can only be partially successful ; it 

, may be briefly summed up as the faculty of regulating the 
water-supply of the country 'and preserving its soil. 
Rain falls (in this tropical and aemi-tropical climate) with 

copiousness at certain seaaons, and with a varying amount of 
physical force. This discharge, either feeds and maintains 
springs, or is itself the origin of streams and torrents, which, 
rising in mountain ranges, flow down into the valleys and 
plains below. 

If all mountains consisted of insoluble rock, the water flow- 
ing off with greater or less rapidity (according to angle of 
inclination) could do nothing till it reached the plain or valley 
below. But this is not the case; consequently the fall of rain 
affects the soil on mountain slopes by cutting into it, and 
carrying i t  down, together with loose stones and masses of 
rock, doing this either gradually, as where surface soil is slowly 
removed, or where a ravine or torrent is gradually cut and 
enlarged--or suddenly as when a land-slip occurs. The dis- 
turbance once started in the upper slopea of mountain ran,-, 
augments with the accumulated force obtained by the angle 
of descent, and thus i t  happens, that small streams uniting 
form large torrents, which increasing in power as they flow 
down, influence the condition of the soil in the valleys, not only 
by erosion and by depositing bed8 of stones and even large 



masses of rock, but also by canaing the streams to be suddenly 
flooded withont notica, and thus causing a great rising of other 
streams which receive their contents, the effecte of which are 
felt far down into the plains, and even to the months of rivers, 
where vast alluvinl bars are formed, seriously impeding navi- 
gation. On their way, such floods damage all kinds of publio 
works, roads, railways, and bridges, and newsitate the erection 
of coetly masonry works, embankmenta, dams, and retaining 
walls. During the winter when water accumulates in the form 
of snow on the upper slopee of hills, large masses are collected, 
which, when melting sets in, begin to slide downwards, doing 
incalculable damage. 

It is truly surprising to find how little attention is attracted 
by these facts.! 

I n  1ioehibpkr, I have been told by an Assistant Cornmissiouer 
engaged on Revenue work, the streams (CM) flowing down 
from the Sola-Singhi hills are year by year cutting up and 
destroying more and more land ; and the people are now com- 
pelled to plant masses of tall grass to arrest the progress of 
the ravines. I n  the Jhelu~n Salt Range, the torrent beds are 
reaching an alarming extent; and what is more, the saline 
deposits of the Range are yearly washed down, defertilizing 
the lands below.' 

I f  we are to follow any of the notorious Punjab torrents, 
euch as the Bhimbar, we shall find that either the main stream, 
or its feeders in their ultimate rrmifications, start from hill- 
sides wholly, or almost wholly denuded of vegetation. This 
fact can be verified in all cases almost withont exception. 

Year after year immense sums are spent in repairing our 
great hill roadst which are carried away by the actiou of 

I may be permitted to auggwt that it would be well if the Government were 
to call for accurate statistics as to the extent of ouch torrent-cut areal in there 
diatricta, and the amount of increase which has taken place in the last decade or m. 6 

t With regard to h i  roab,  I do not mean to deny that where there u a mtesp 
bank above the road, treea too clone are liable to fall: nor do I queation that in 
very rare case#, the retention of a large amount of water may wsk into, and w over- 
weigh, a bed of mil reposing on a steeply inclined stratum of i rnpehb le  rnateri 
and c a m  it to fall down. For every one landdip attributable to much a caw, a hundA 
can be shown ariaing from the denudation of the mil and i b  con= uent looming by 
water action. Nor will the moat able advocatas for the old the or^$ able b e o n k t  
the actual fact, which every one can verify fur himself, on the Abbotatmi or Simla 
road, that the worst ravines and mad-cuttings ocaur just in thow mila  where the 
forest belt hu diuppeuwd from the Id mde at wme little dLLurce above the road- 
way. 



torrents formed on the steep slopes above them. Costly railway 

bridges and embankments are built, rebuilt and again swept 
away; cultivated lands are covered with boulders; lands are 
cut np by changing courses of unregulated streams; the 
bottoms of valleyu are filled up with stones and boulders 
instead ofshowing rich pasture and cultivated lands, with winding 
clear streams flowing through them,* and we accept i t  all aa a 
matter of course. 

I t  is sometimes urged that the action of streams in bringing 
down soil on to the plains below is actually beneficial. An 
instance is quoted in the Dehra Ismail Khan district of lands 
whose culturable quality is annually improved by the descent 
of finely comminuted mud from the hills of the Snlemin 
series. 

I t  is true that in this particular case benefit is obtained ; for 
the hills never mere (it mould seem) clothed with vegetation, 
and as they are formed wholly of marl and sandy loam they 
are gradually and gently being washed away. Wherever a 
hill consists wholly of soft material capable of being discharged 
in this way, the results are good ; and no doubt the alluvial 
plains of the Punjnb mere formed in pre-historic times by such 
a process. This improvement of soil is called in French 
'' colrnatage." But it is olear, first, that hills consisting entirely 

-of disintegralle soil are the rare exception; and next that in 
case of hills whose surface only, is covered with good soil, as 
soon as the supply of soil is at  an end, sand, pebbles, 
stones, boulders and rock-masaes follow, which speedily cover up 
the ground and negative the good at  first effected. 

I t  follows, therefore, that as it is the velocity which the water 
acq~iires from flowing down steep inclines that causes a great 
portion of the misclliof; i t  is our mountain ranges, whether 
the higher ones like the Himalaya, or the lower ones like the 
SawLlik, the Sols Singhi, the Salt Range and the Pabbi hills, that 
call for our most earnest attention in regard to the preservation of 
the natural clothing of vegetation which they- ought to have, and 

In  Hazbra-after leaving a villnge called Dabbin, one aacends to a hill called 
TLbrkot ; from this a bird'a eye view ia obtained. You then aen bills a amly wveled 
nibh Chd (Pinua lo,agiJblia&.appuentlr standing out like lalanda in a laic of blue-grey 
bouldera Over 86,MX) acres are oocupied in this district by stony river t&. 
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which in all probability, (nay, in most cases-in all certainty) 
they once did possess. 

I n  short, while the climatic influence of forests in the plaina 
is limited in varioua ways, and chiefly by the nbsence of steep 
inclines which give the water discharged from the earth or 
air a dangerous velocity ; in the hills, it is the consideration 
which before any other me have to deal with in preserving our 
forests. I n  the plains, therefore, if we select manageable blocks 
of forests, free of rights, (which interfere with conservancy,) 
and place those block8 near roads, railways, and large towns, 
(thus meeting the direct utility of forests as supplying material 
to the market) and if further we are careful to plant swamps 
and retain natural forest (like the " Kachi") on the banks and 
islands of rivers, and then leave all the rest of the wooded 
area to be very slightly protected, (e. i., only gradually des- 
troyed by unlimited exercise of righta of grazing, kc., and 
by permissive extension of cultivation) we do all that (me can 
with reasonable certainty say) is sufficient." 

I n  other words, the popular system of "reserved" forest 
blocks and " unreserved" areas, eo widely known in India, may 

be in the plains, a sufficiently effective system. 
The mistake I here combat, consists in supposing that a 

precisely similar system will answer in the hill di-stricta ; and 
this mistake has been made (and that recently,) in many official 
notes and orders which otherwise show that rational apprecia- 
tion of forest economy which was so lalneutably wanting in 
years past. 

When, therefore, we commence the work of demarcation in 
hill districts, we must first of all consider what amount of 
forest is needed in every range alike :-Where is the line above, 
or within which forest or turfed land must be maintained? 
IT IS XOT ENOUGH to consider solely what blocks can we get 
free of rights for the State, bnt what forest must me keep, 
perhaps assigning the greater part of it to the use of the 
villagers or other locnl inlr:tbitltnts. . 

Hitherto, we were accustomed to consider only what blocks 

Awuming nf course that we hare cdculated fairly the amount of demanded 
material, the probability of inmenbe and the other conditions involved 
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of forest we can get for the supply of the market, the Public 
Works, the Hill Stations, kc., kc. This of course must be 
attended to, but it is obvious that we may secure such blocks 
in a comparatively small number of localities, leaving whole 
ranges of hills untouched by such reservation. And while the 
forest set apart on these considerations only, may su5ce to 
protect the hill sides and regulate the water discharge (in the 
widest sense of the term) just on the sites selected, the other 
hill ranges in which no such selection has been made will not 
be benefited ; and if we give up the forest (be it timber or 
brushwood) on those hills to that process of sure but retarded 
destruction which our unreserved" inanagement implies, we 
are doing wrong, for which avenging nature will surely if 
slowly punish us.* 

Unlike the case of forest in the plains therefore we cannot 

choose certain localized blocks of good forest and leave all the 
rest to the people to do as they like with as "unreserve." It 
is desirable that there should be no misunderstanding on this 
subject. 

Under what sort of management is "unreserved" forest 
usually placed? Does that management really tend to the 
permaneut preservation of the forest? If  it does, then let i t  
alone-but if it does not then we must improve it. 

There may be of course varieties in detail, hut generally 
speaking it comes to this : that <' uureserred forest" is to be left 

At this stage i t  is desirable to my eomething about the urn of t u g  on moun- 
tains. Tholewho have taken an interest in  the question of the denudation in the 
A l p ,  an evil which a~ lumrd  auch alarming dimenlions that a t  l u t  in  1880 legislative 
interference was called for, and laws for effecting the '' reboiaement" (or re-clothing 
with wood) the n e c e w y  portions of hill ranges were p d ,  will recollect the dim- 
curuion which arme, as to whether the absolute planting with trees was needed, or 
whether the consolidation of the #oil by turf (an operation called " g a s m ~ n s r t )  
waa not sufficient. I t  had the advantage of not interfering w much with the ~ r s r i n g  
of csttle (which thew, M here, was the chief obstacle b forsst conservancy) as the 
planting of continuous massea of trees. 

I cannot here enter into the diacu~ion M to whether (even in Europe) " gaionne- 
ment" ia a really sufficient remedy. &me have denied i t :  on the whole, however, i t  
would seem that turf (including a denae maw of huahes and other vegetation) is in 
man localities, a t  m y  rate suflicient. d have, however, in India, another point to look to. 

I n  the Alps and Europe generally, the g- are of different specier M a rnIs 
to tho- found in o w  semitropical climate. I t  is only in our re? h l ~ h  ranges and 
usually above and beyond the limit of tree ve etation that close turf orm~ng European 
and Alpine species predominate. I n  our f idian Ranges (except the highest) the ~~ gmw more rn tufts or crowns, oo that the rain fall~ng with violence between the 
tufb, attacks and eab out the soil; thua the gr- of t h m  opecier do not efficiently 
protect the mil in mony cam.  



open ti the unrestricted we and enjoyment of the peopk. Phruea 
descriptive of this class of foreat, couched in these or similar 
words, will occur to every one. This use and enjoyment is 
very generally regulated only to the following extent :- 

(a.) Certain valuable treea are not to be out a t  all. 

(b.) Other treea are to be cut for agricultural and domestic 
use (including fuel) without restriction, but large trees for 
building, &c., are granted (free, or a t  reduoed rates) by permit 
issued from the District Office. 

(c.) Breaking up of land is allowed on permission of the 
District Authority; this permission is usually refused if it iu 
known that good trees or forest are on the land. 

(d.) Grazing of all kinds of animals (goats and camels not 
excepted) is absolutely unrestricted (may be paid for or not, 
that does not affect the preservation of the forest.) 

(e.) Burning is sometima prohibited, nometimes not. 
I n  placea where practiced, " khill" or " klimri" or dahya,') 

or " toungyaJJ* cultivation is partially restricted. 

(f.) Usually the people are to use the produce, &c., for 
themselves, but are not allowed to eel1 i t  to contractors, mer- 
chants, kc. 

On this, three thinga appear :- 
I.-It is clear that unless the amount of material taken out 

of the forest in the shape of trees and fuel does not 
exceed the amount annually produced, the forest 
capital or stock will be reduced gradually, and ulti- 
mately destroyed. 

It is also clear that in unreserved forest, the authorities are 
not furnished with any principle, or with any means of 
knowing what the yield can really be. There is only 
a chance that by r e f u h g  some, and reducing in amount 
most, permite, they may be within the limits of proper 
yield ; this chance is less, the fewer mature trees there 
are and the poorer the forest is. 

By these names is known in different parts of India and Burma, the method of 
cutiing down a plot of ton&,-burning the dried material, dig ' g the ash- into the 
ground, an& cultivating the spot for one or two crops; a g r  which the oultirator 
moved off to another spot of virgin foreat, (or fomt  k t  hOI recovereed i b l f )  m d  
beginn again. 
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.I. -As regards cultivation ; there is only the same ciance, 
that the gradual reduction of the forest area by culti- 
vating permits may be proper; the less the area of 
unreserved forest, the less the chance. 

Again a given area of cultivation-clearing which might 
be allowable in one situation, may become very improper 
in another. 

I t  is urged, however, t,hat the position of the area applied for 
can be ascertained from the village map. 

Even if in every case of breaking up for cultivation (which 
generally proceeds by little bite at a time in hill dis- 
tricts) we were sure that the irregular little plot w a  
pointed out to the District Officer on the map, so that he 
could refuse it on consideration ; even if this could be 
done, it must be admitted to be a troublesome way of 
doing what could be done more effectually and mow 
simply in another way, &., fixing a line beyond which 
cultivation may not go, but within which it is allowable 
a t  the pleasure of the owners (subject only to proper 
notice for revenue purposes.) I n  practice, permite .to 
cultivate in each caaa are not, and cannot be, looked into 
minutely enough to do any good. The plot broken up 
ia usually, (as I just observed) at firet a small indefinite 
patch. The area is not known, and its position not 
correctly indicated. No limit is placed practically to 
the area broken up when a permit is once issued. I f  a 
dermarcated line on the ground is fixed, cultivation 
cannot take place on the wrong side of it without dis- 
covery at the first inspection." 

111.-That grazing being unrestricted, the restoration of the 
forest by coppice, or seedlings to replace the material 
that is removed, cannot possibly occur, otherwise than 
partially and imperfectly, and in out-of-the may portions 
of the forest, where the cattle do not come; and the 
larger the poplllation and the more numerous the cattle 

Of wwae proper impection, and a proper eokblishment ue the r i ~  q d  ROB, 
for m y  qotem whatever. 



(especially where p a t e  abound) the more imperfect and 
the more partial will the restoration be. 

Where burning m d  "dahyh" cultivation are allowed, the 
chance of the forest is indefinitely made worse. 

From these three considerations it undeniably follows, that the 
general idea of management involved in the " unreserved" system 
can only be sufiiently sucassful in practice ; 

(1.)-Where tbe area of forest ie very large and proportion- 
ately well stocked, and when the population and cattle 
are also proportionately not numerous. 

(2.)-Where a h  the District Officer takes a very great 
interest in the forest, has taste and time to visit i t  him- 
self, punish strictly all acts of waste and destruction, 
and ie not obliged to &&gate iris autirody in tL matter 
of ' psrmits' to &ordinate native +era, wlw again 
delegate it to m k g e  watchmen and the like. 

Be in most of the hill districts in the Punjab the first con- 
dition does not oxist, and as regards time and opportunity, the 
second exists only to a limited extent, it follows inevitably that 
the "unreserve" system (ae it is at  present in vogue) does not 
suffice to secure tbe proper preservation of those forest lands 
which are not taken up as " &serves," and which I have 
already shown am necessary to be preserved in hill ciistricte,* 
though they may not be so in the plains. 

The mtionale of the failure of the "Unreserve" system 
under such conditions, is that it is baed uporr m e  gsccswrk  
(hon.ever intelligent) not upon any actual examination of the 
ground itself, or upon an estimata of its capability; so that 
when a District Officer's hands are full, where the population 
is nnmerous and the demands for cultivating and tree-cutting 

- - 
permits numerous also, i t  is impossible for him to check 

In Haxam, the Deputy Commissioner and Settlement O5cer remarks :-"The 
*total waste area being 13,98,748 acteq of which only 11 per cmt. is reserved forest 
"and 76 per cent. is other hill wmte, no argument is needed to show the importance 
" of retaining an efficient control over the unreserved wastes." 

I n  K h ~ r a  a late Deputy Commissioner defend in^ the district management warmly, 
on the ground of the influence of the District Officer being urnmount, admits that 
Large -8 of forest have been cleared, and that the 8uppPy (even) of timber is 
threatened. I n  the demarcated tehsils of KAngra and Hosh ibur ,  though tho works 
curied out with great skill, probably nettle the question of ntpply aurtarisl; it is 
doubtfd whether mu am ~ d c i e n t  to protect the dbtri~t in o&xrnpcU. h 
EoahLrpur it in negatived by a c t d  fa& 

0 1 
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efficiently the issue of such permits, having neither data re- 
garding the condition and contents of the forests, nor principles 
to determine the limits of the possible area of cultivation. Even 
if by the careful understanding of the sort of places on which 
cultivation ought to be prohibited, he laboriously checks every 
applicatiou with the village map, and is further assured that 
the cultivation is of that extent and area which is applied 
for and no more, and thus saves his forest land from conversion, 
he may nevertheless issue permits for cutting in the forest to 
such an extent, that the material being exhausted, a long 
period must intervene during which no wood is obtainable, the 
ground being either bare, or covered only with young growth 
demanding years for ite development to useful size. 

I t  is sometimes proposed to remedy this dificulty by imuing 
a set of local w l e s  to regulate the issue of cultivating, and 
tree-cutting permits : but in the former case the rules can 
only define certain conditions, under which cultivation is 
not to be allowed; and the simpler way ie to cause the 
line to be laid down on the ground and entered on tlw village 
" Shajras." In  the latter case no rules can be a substitute for 
the one and only way of regulating cuttings ;+'z., an ex- 
amination of the forest, and an enumeration of 'its stack, by 
one or other of the known methods of forest-valuation. 

If so much is admitted, aa I think i t  must be by any one who 
will candidly examine the subject (throwing aside the prejudice 
which has growu up in favor of a too eaaily excepted and primd 
f& satisfactory system,) a difficult question arises for solution 
which may be thus stated :-' A11 forest conservancy comes in 
contact with the prejudices of the populace by requiring to a 
greater or less extent, the restriction, or even total cessation 
of many practices which they are accustomid to; and the 
exercise of which they look on as a matter of right, while 
totally ignorant of the mischief those practices entail.-' ' Our 
plan has consequently been to restrict our conservancy to cer- 
tain defined areas, and allam the rest of the forest to be 
open to all such cherished practices ;-thus me solve the diffi- 
culty off hand. When, therefore, you say that those areas are 
insufficient, you compel us to interfere with the people's practices 



to a much larger extent even possiblibly to the extent of embracing 
the entire area of forest land in a given district ; this would 
involve an amount of popular discontent which we are not 
prepared to face.' 
- - 

When this argument is stated to persons in authority, who 
have a limited or comparatively weak faith in the reality of the 
mischief done in ever widening circles, by forest destruction,* 
as indicated in the foregoing pages, they will a t  once over-rak 

the amount of local inconvenience suffered by the limited popu- 
lation in the hills, and under-rate:-let, the benefits to those 
very people themselves which can be given in return for the 
r&triction; and 2nd, the benefits to the country at large; the 
cessation of dangerous floods, the extended area of culturable 
land, the absence of erosion and diluvion, the safety and cheap 
maintenance of roads, bridges, and public works, which are 
the direct and indirect a d v a n t a p  to be set off against the in- 
convenience. They over-rate the one because i t  is palpable, 
though often exaggerated and oxpressed in highly colored terms 
(if officials are found milling to liehn ;) they nnder-rate the 
other, because they only partially believe it, or are unable to 
trace the facte to their true explanation. I f  then we are able 
to establish the real evil andget people to realize it, they will 
come into a different frame of mind when looking at  forest 
questions, and will be prepared to feel that somehow or other 
the necessary conservancy must be effected, and will cheerfully 
set to work to see how i t  can be done. 

The complete illustration and proof of the evil cannot be 
attempted within the limita of a mere paper like this, bnt the 
considerations already advanced cannot be without weigh:. If 
violent tropical rain falls on a surface either ta re  of vegetation, 
or protected only by sparse tufts of grass and occasional 
bushee, i t  follows that the soil must be cut away; first a little 
gutter or channel, then a deeper ravine is formed. The water 
begins to rush impetuously in n turbid stream along this, then ' 
stones and mud fall in, then larger stones ; and ns the fall goes 

on, the increased velocity and maas urge the destruction more 

Sea a paper on populnr asprcts of foreat conservancy in the " In& Forester" 
or July 1876. (Calcutta "Ccntral P r w  Company.") 
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and more powerfully, till huge boulders are carried along and 
masses of earth swept away, which when the flood subsides, 
no one would suppose could have been moved by such agency. 

This is repeated in numerous little channels all running 
together, according to the configuration of the hills, till they 
unib  into one big torrent which sweeps with resistless force 
through the valley below-and into the plains beyond. 

If on the other hand the land is covered with trees, first 
there are the spreading branches, leaves and twigs to arrest 
the fall to break its force, to absorb part of i t  and cause it to 
remain suspended till evaporation takes place; then there is 
the mass of dead leaves, moss, and soil under the trees, the 
absorbent power of which is truly marvellous, and fortunately 
for us has been the subject of exact scientific observation.* 
The roots of the trees below the soil again have a powerful 
effect both in combining the soil and in absorbing moisture : 
in this latter respect exercising a powerful influence on the 
regulation of those under-ground springs, which sometimes 
start landslips in the shaly soil so abundantly found in the 
Himalaya. The water not absorbed is gently given off in clear 
streams, and is compelled to discharge itself slowly, the force 
of its fall having been thoroughly broken. That which is ab- 
sorbed is slowly returned to the air by surface evaporation or 
is imbibed by the trees and plants and descends to feed springs 
and keep the sub-soil moist. 

To show how the preservation of forests and the reclothing 
of verdure (which in many cases nature will effect herself by 
rest and protection for cattle) will   top these torrents, close 

Oxsvrct, of Enrlsruhe. has made experiments showing that 6 parts of ordinary 
forest moss and soil can abaorb 30 parts of water in ton minutes, which is equal to a 
column of water of 4.486 millimetrea, or 0.1766 inchea. I n  mountain fornsts whew the 
moss and soil are dee er, the column of water thua rlebined was found to reach 10 
rnillimetres. I f  we a d i t o  this the large amount of water absorbed b the lower mil 
(nub-soil) it has been found that 2 to 3 centimetres, or under farorabqe c immtances  
even an inch of water has been absorbed. An area of 16 square miles of forest can 
absorb and retain 43-64 million rubic faat of wntor which wwld otherwise have 
rushed down the barn hill sides. (Forest mnf. 1873, p. 97.) 

I n  France in the department of hfeurthe two streams the Zorn and the Bievw were 
selected, each situated on aimilar soil, slopes, &c. The basin of the one ia wooded, of 
the other nearly bare. Obsorvationa made on the superficial drainage or flow, and on 
the increased flow of the stream after a given amount of min-fall (equal in esch case) 
show eo-efticienta of force of action not far ahort of double in the denuded h i n  and 
atrcnm, what it was in the wooded Too much atwss muat not however be laid on this 
conclusion. The experiments require to be multiplied. I t  is on1 fair to note that 
another experiment made by French Engineera g a w  different resdh-B. H. B. P. 



up ravines, and consolidate land slips, i t  is necessary first to 
&serve the mountain sides, intelligently, in. view of these 
considerations, while touring in the hills; and aecondly to 
read snch books as Cleo.. Marsh's "The earth as modified 
by the action of manJ' (Sampson Low and Co.) and Dr. 
Cronmbie-Brown's " Rsboisement in France" (H. S. King and 
Co.) with notices in a Humboldt's Cosmos" and other works. 

Here I can only repeat that the action of forest in regulating 
the action and supply of water-an affecting not only the hills 
and valleys themselves, but the districts far away in the 
plains--or is the most prominent nee of forest in hill districts, 
and the chief one to be remembered in determining the extent 
of forest to be preserved ; and that this is no doubtful or fanci- 
ful theory of foresters; i t  is one of the most certain and 
practical of the results of forest science. 

I t  may be added, that if nature has clothed the hill tops and 
sides almost invariably with forest, i t  was for a wise purpose ; 
and we cannot to any great extant upset the arrangement 
without disastrous consequences. Of course this last argument, 
has its limits, because we see countries where the tropical *or 
of vegetation covers every spot, hill or plain, left to itself; and 
here obviously, a partial (but never a total) clearing is neces- 
sary for man's place in the scheme. 

To gain a full and hearty assent to these considerations, 
which (from reading the notes and opinions and correspondence 
on demarcation8 in the hills of the Punjab appear to me to be 
probably new to many, not only in official circles generally, 
but even in the Forest Department itse1f)is the first and most 
important object. 

Onca gained, it will cause us to look in an entirely new light 
on the hardship to the population that immediately surrounds 
the forest which is the object of our solicitude. We shall be 
led to ask ' cannot we draw a line somewhere, outaide which 
people can still do as they please ; and cannot we while res- 
training their action within that line, let our interference pro- 
duce snch good results to their pecuniary and other benefit- 
that they will before long be quite reconciled to the restriction?' 
In other words 'we have hitherto accepted without further 



enquiry the idea that we can only preserve aIlittle forest and 
let the bulk go almost unrestricted to the people; is there no 
better plan that this ?' I s  not the penciple of consoling the 
people by giving them the income to enjoy, not tire forest iiself 
to destroy a t  least satisfactory to them ? 

To determine this, let us examine the old 'permit' system 
more closely. The chief reason why it acts so easily, is that 
it is rarely enforced fully. Permits are given very easily ; 
they are also easily exceeded or evaded, and so the system 
ie not as much felt as i t  would be, if really carried out. Of 
how many codes of Forest rules for "unreserved forest" can 
it be said that all ita restrictions are always fully acted on ? 

From our former observations me have seen that the prin- 
ciples on wliich such rules are based, do not really provide for 
the efficient conservancy of the forests, and that they cannot 
be carried out properly by reason of the want of time and 
opportunity, and the absence of data and information as to 
facts ; we may now see also that even if it mere strictly carried 
out, the old system would inflict a good deal of trouble on the 
people, and that sometimes unnecessarily.* For instance why 
should a man go tweuty miles to a tehsil for a permit for 
cutting, say, ten trees, if i t  were known that either the forest 
could properly ~ i e l d  i t  (in which case no permit mould be 
wanted) or that i t  could not, (in which case a permit ought not 
be granted) ? 

Again it is essential, under a system mhich imposes the 
restraint of permits issued really by guess-work, that sale and 
protit-malting sl~ould not be allowed,-the village owners must 
only take what they want a t  their own use. I f  the forest can 
really yield more, why should they be debarred from selling 
i t  ? 

Now if me return to the requirements of forest conservancy, 
and see what restrictions me really need to impose, we shall 
be in a position to compare them with those imposed by the 

In some m3as permission u required to break up land for cultivation if it beur 
trees, and (very absurdly) in not required if them are no treea. If s man wish- 
to c~~ltivate he has eitber to get a permit or dmtroy the trees tint. no that he may 
my there aro nono ! This diatinction offcm a direct temptation to people to destroy 
L r r r  



old system; (supposing it to be enforced), we shall be able to 
strike a balance between our proposed system and the old, in 
point of convenience. 

I n  the first place what improvement is possible on the system 
of governing the unreserved forests by permits ? 

We have to provide for the maintenance of the unreserved 
fbrest, at  the same time meeting the wants of the people as 
regards extension of cultivation and grazing. 

We can dispose of grazing first. It can generally be pro- 
vided for within the forest area :- 

(l).-In forests of trees so aged as to be out of danger. 
(21.-In places within the forest limit which are turfed only- 

or having patches or belts of trees, left on them, thus 
combining the use of forests and grazing ground. 

This method so largely adopted in the Alps, demands very 
careful consideration in the Himalaya, wherever the grazing 
question presses ; i t  is by no means difficult to arrange some- 
thing of this sort, which provides for the cattle, while enabling 
the area to fulfil to a sufficient extent the function of forest. 

(3.)-It can be practised in the option of the villagers in any 
lands o u t d e  the forest line, and they must decide in 
their own interest, whether they will cultivate all the 
land or keep some part of it for grazing. 

I beg here to impress on the authorities the great value of 
statistics of cattle. Not only should we know mhat number 
of head of cattle of all kinds the people possess, but also we 
ehould learn how many acres per head are needed, on good, fair 
and indifferent ground. When we speak of the "grazing 
requirements of the people" witliout knowing these data we are 
really only going by guess. 

Where cattle are so numerous, that all the provision me 
can make within the limits of the forest area, are insuflicient, 
then the people themselves must consider (the 3rd case, viz.,) 
how they break up the land outside their limits for cultivation, 
and must decide between the profit to them of cultivation and 
grazing; there is a limit beyond which neither one or the other 
can possibly extend. 

We are now free to consider mhat laud must be kept as 



forest, and what may be cleared for cultivation (subject only 
to the consideration last broached.) 

As the dangers to be guarded against are avalanches, land- 
slips, erosion of aoil, and torrents or ravines-and as we have 
also to preserve the water in existing springs and streams, it 
follows that on all hills forest land must be maintained ; 

(1.)-On the sbarp crests or summits of hills, and in a belt 
along the top. 

Where the top is an undulating or flat surface, it may be 
cultivated ; in that cage a belt of forest on the verge 
of the slopes of the hill just below the undulating 
summit, must be kept. 

I n  these cases the width of the belt is determined by local 
inspectiou, and by the relation of the belt with other 
circumstances mentioned below. 

(2.)-On all steep slopes, say of 50° and over. I f  these are 
bare or cultivated, soil is sure to be washed off, and 
landslips to follow :-Any one's experience of a hill 
tour will confirm this. 

(3.)-The fan-shaped hollows, basins or amphitheatres from 
which the ultimate branches or feeders of streams and 
torrents take their rise. This includes the sources of 
all streams and springs. 

(4.)-The banks of ravines, torrents and streams, down to 
their junction with the stream at the bottom of the 
valley. 

I f  therefore a line, which I may call the " compulsory forest 
limit," mere drawn along every hill range, taking in these four 
conditions,-me should have a proper protective belt of forest, 
outside which it is immaterial on climatic grounds what is done 
with the soil. 

(5.) -Practically, however, to these four conditions we must 
add a 5th on economic grounds ; v iz  : that where, 
outside these conditions, there are blocks of forest, 
which owing to the value or interest of their trees, or 
from their obvious utility to certain villages or to the 
mnrket supply, i t  mould be undesirable to destroy or 
clear away, the forest is here also to be kept up. 



The 5th condition differs in this respect from the other four, 
that while they are absolute, and forest must always remain in 
such placea; the economic value of the 5th may in course of 
time cease,,:and therefore the rule may be expunged along 
with tho necessity for it, e. g., when the forest under the four 
conditions is so well kept and contains a sufficient supply of 
material so that nothing more can be needed, the forest ori- 
ginally retained under 6,  may gradually and entirely disappear 
without danger. 

If then in every hill range we demarcate by natural marks 
or by pillm, the line* which includes all this forest, i t  is ob- 
vious that the same line on the other side will indicate the area 
within which cultivation may be extended. 

For such extension no permission need be mked ; only the 
Revenue anthorities will need io be properly informed of the 
intentidn to cultivats, and will make such orders (totally un- 
connected with forest interests) as Revenue requirements may 
dictate. 

Here is the utmost simplicity and the first great Goon to the 

PP]~.  
(a.)-It will be unnecessary to go many miles for a permit, 

with a chance of refusal. 
(&)-It will be unnecessary to pay any one for settling the 

permit to cultivate. 
(c.)-It will inflict no labor on the District Officer-either to 

try and trace the spot on the map, and be sure that 
the position is a proper one; i t  will supersede the 
necessity for a repeated visiting the localities after 
once the careful local inspections necessary to fix the 
d L  line" has beeu effected. 

(d.)-It will be impossible to evade the law, for the inspect- 
ing officer seeing that any patch of cultivation is on 
the wrong side of the line will stop i t  at  once and 
apply the penalty. 

The dd French Government in the Mwritina dopted a similar plm--only they 
fired a more arbitrary line, viz., they reserved the upper third of every mountain 
form .odprohbited clearing thereon. Thia was a aim le plan, but sometimes it 
r o u l i  include too much forost, and sometimes (as in tge erse of ravinen extending 
down the moant.in mide) not enough. 

H 1 
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(e.)-As the forest above the " line," (where it is not re- 
served as Government property,) mill be village land, 
the whole income, produce and yield of which belongs 
to the villages, they will come soon to regard the 
"compulsory line" as one for their own benefit and 
not as bringing into contact with them, an alien and 
adverse property. 

But some readers, before they have had patience to read even 
so much, will exclaim, that this looks all very well, but that in 
practice, we are not going into a virgin country with nice 
forest of one sort or another ready to be carved out and 
aligned, but we shall find that when we attempt to draw our 
'' compulsory line" villages will already be found perched on 
the steep slopes, and that cultivation has encroached on the 
forest, and whole tracts of foiest have been destroyed by.ex- 
cessive grazing-showing only stony slopes with stunted bushes 
and patches of grass tuft; and as for ravine banks, they will 
exhibit great slopes of loose earth and stones ready to come 
down next rains. 

AU this i~ perfectly true. I hare only to say, that it is no 
reason against a right procedure, that you cannot act on its 
integrity. Still keep your idea of the line' and do your best, 
and you have these remedies to help :- 

(1.)-Take all the waste land inside " the line" whether 
turfed, bare, or illused. 

If it is turfed, by arranging to close a bit of i t  at  a time, 
you may get natural growth on it, or even get some 
rough sowillg or cheap planting done,--especiallg 
you may gradually reboise it in belts or patches, so 
as to allow free circulation of cattle between the belts. 

Bare banks of ravines taken up, will soon clothe themselves 
with bushes and vegetation enough to be of great use 
in consolidating the soil. 

In the Himalaya mere rest and protection do wondevs. 

(2.)-Look into the cultivation (often temporary and very 
worthless) that encroaches on 'the line;' in some 
cases it has been cleared utterly in contrariety to the 
previously existing hw, so that it can be summarily 



stopped after the existing crop if any, has been re- 
moved. In  other cases it may be possible to exchauge 
i t  for land below. 

(3.)-In cases where such cultivation is on steep places, codes 
of rules should always hare a provision enabling the 
Deputy Commissioner to order the owners to build up 
or-bank up, or terrace the land. 

In other cases, the evil willcure itself. I have seen much 
cultivation in Hazcira (e. g.,) that will cure itself. 
Every inch of soil will be waslied off in 2-3 yeare, 
and probably a landslip or a ravine will eud.the 
story. 

(4.)-In very bad cases of danger from landslips, &c., apply 
the principal of expropriation for indemnity. 

Then assuming that we have got the line drawn partially, 
bnt as nearly as circumstances will admit, how is the treatment 
of the forest, bare land, and bushy or grassy slopes, of which 
i t  ie made up, to be managed 7 If it is treated as strictly as a 
Government reserve, what are the people to do ? If  it is left 
open without restriction, it will become as bare as if it were 
cleared for cultivation, and be the source of all the evils 
which the clothing of forest is intended to prevent. How 
will the convenience of the people be met as i t  is by the 
'' nnreeerved" or (permit or gradual destruction) principle ? 

I answer that you nus t  manage the forest on proper princi- 
ples, taking the simplest, easiest and least expensive method 
possible for the purpose ; or in other words adopt the system 
of working by a plan, but reduced to ita simplest and nioat 
elementary proportions. The management must be based on 
an actual examination and estimate of the etocli of the forest, 
and the annual yield must be laid down for a few years, and 
the principal things to be done in the forest must be embodied 
in a written document, framed free of all technicalities, and 
deposited with the village forest official for guidance. 

The document will simply state :- 
@.)-The number of marked trees which may be felled 

annually ; these may be allowed to accumulatg but 
must never be exceeded, and they must be marked. 



There may be permission to lop these trees and to 
barb them or bore them for turpentine before felling. 

(b.) The parts of the forest from which grazing must be 
excluded to 'enable it to grow up. 

(c.) The kinds of trees which may be lopped for fodder or 
cut for fuel, and the block or yearly portion of the 
forest in which this may be done. 

(d.) The area of brushwood or coppice that may be cut. 

(e.) The places and conditions of lime, " surkhi," and char- 
coal burning. 

These simple regulations have to be carried out, and there 
must be a system of monthly reports by the village officials 
responsible. 

All the produce of the forest so prescribed, all the grazing or 
grass cutting in the forest is to be a t  the absolute disposal of 
the village to use or sell exactly as they please. 

There will of course be the usual code of general forest rules 
prohibiting forest offences, fires and mischief. 

I t  is essential that a competent Forest Officer should be 
temporarily posted to the District (under the Deputy Commis- 
sioner) to examine the village forests, demarcate " the line" and 
draw up the orders for the yield and management of the forest. 
The cost of employing this officer, Government ought to bear, 
though ultimately a percentage may be taken on the forest 
produce. At first this ought not to be doue in order to 
popularize the system, as before remarked. If  this assistance is 
refused, i t  will be exceedingly bad economy, and can only result 
from a want of belief in the importance of keeping up the 
village forests, and from failing to recognize, that where we 
want to keep up the "massif" of forest, we nausl on5  t& out 

trees on a counting or valrmtion, and that the attempt to take 
them out by issuing permits without such a previous check, is 
a radically fiaulty plan, applicable only, as before observed, 
where the area is very large and the population comparatively 
small. 

A small forest establishment can be kept up for each tehsil 
aided by the Rerenue Establishments (of tehsil Chuprassies, 
Patwaries, Cc., kc.) 



At first I would have it all paid for by Government so as to 
make no charge on the forest. 

The control over the forests is thus compensated for by 
allowing the people to derive a real profit from it, and I wish 
i t  to be considered whether this profit is not as real an advantage 
to the people as the old method of leaving the forest free to them 
subject to permit-restrictions and the prohibition of sale or 
merchandise.* 

I t  is only a question whether Government will prefer to 
secure the contentment of the people by incurring a very 
moderata expense, or will prefer to purchase that contentment 
by the destruction of the forest at no monetary expense to 
itself. 

It would not do at once to charge a percentage on the forest 
produce ; for that would take away the quid pro quo. We give 
all profits M a set off against the restraint. 

If it is asked-"'you say, there should be no cbarge on the 
forest at Fret why not permanently relieve it ?" I reply that 
in time when people have come to appreciate the restraint as 
the direct cause of permanent profit to them, and wben the 
results of fair management have been to increase the profits to 
a considerable extent, it may ultimately become quite right to 
maintain a better agency for supervision and require the forest 
produce to pay a share of the cost. 

It is now time to consider how it is possible to carry out a 
valuation or counting of the forest, which is the backbone of the 
suggested system of management. 

I t  may be done by various methods, but I recommend as a 
rule the adoption of the method proposed by Dr. Schlich,t viz., 
laying out a line and measuring 50 feet on either side of it. 
On this space all trees should be counted. The linear samples 
should be so numerous as to be at least 2 per cent. of the whole 
area. 

* An instance may bc given from Hasira exprrienre. The poople hare a ad@ for 
'' B x c e l ~ "  b u k  ; thoy can get Hs. 8 for the biuk of one tm, but under the nld 
s stem they may use for themselves but cnnnnt ~11,-therefore they have to pretend 
t{ey want tho trccs, get a permit to rut, and then r l l  the bark quiet, . + This methrd alls oqinally introduced by Dr. Drnudia, vudonly modified by 
Dr. Sch1ich.-Tiis E D I ~ O B .  
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I should for the present treat the trees hp classes :- 
(Not enumerated) Seedlings (under 1 bath)-under 18"-I class. 

Sapling (1-2 hitha) - 18" to 3'-I1 
Young trees (M hatha) = 3' to 4' 6"-I11 ,, 
TCrees ( 3 4  hatha) - 4' 6" to 6'-IV ,, 
Old kes (4 hatha & over) = 6 & over -V 

The following remarks of Mr. Amery, Deputy Conservator 
of Foreste, extracted from the " Indian Forester" of July 1875, 
seem to me to be worth quoting on this subject. He writes :- 
'' The most important factor in this operation (aiz., counting 

trees) and that entailing the most labor is aacertai~~ing the girth 
measurement (may be taken at breast height, or say 4 feet above 
the ground, B. P.), wid this can be as well performed by a na- 
tire writer on 10 rupees a month, aided by a chaprassi on 5 
rupees as by the most scientific European." 

cr A party of twenty such couples, the writer armed with pe6 
and ink a t  his girdle, and a book in his hand, and his assistant 
with measuring tape in one hand to help in measuring, and a 
paint-pot and brush in the other to mark the measured trees, 
would get over r considerable area in a day, chronicling the 
class and girth of every tree ; while the officer in charge of the 
party mould take and register height measurements for age-class 
(this we should not attempt, however, in the unreserved forests, 
B. P.), and stock his note-book with observations on the general 
condition of the block, soil, undergrowth, reproduction, &c., 
&c. ; he should be attended by a couple of coolies, with a chain 
for the rough measurement of compact blocks of saplings below 
the minimum girth measured." 

Mr. Ribbentrop has also described a method of counting in 
the Conference of 1872-(page 191,) but this relates to excep- 
tional cases where all trees are counted. I t  may nevertheless be 
given. 

"A line of men is formed consisting of alternate measurers 
and writers extending at right angles to the boundary line (of 
the forest, or of the block) ; the former takes the girth of the 
tree which he calls out, and the latter immediately enters i t  on 
his book. At the end of the line of men, a blaze line is cut on 
the trees by a marker. This line corresponds with the boundary 
line as they return." 
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Thus :- 
Boundary. 
I Mensurer. 
0 Writer. 
I. .............. 

0 ............... 
P. Marker cutting blaze line. 

" Practice will make it an easy task as soon as the people 
become accustomed to the work." 

The measurer for unreserred forest will only measure the 
trees of 2nd, 3rd, 4th, and 5th classes, the number of seedlings 
being nobd generally. When they come to a patch of seed- 
lings or poles, this may be described, or chained off. 

I f  it is intended to disregard trees other than eonifem, or trees 
of valuable kinds, the others will be omitted in counting, and a 
general note made regarding their abundance or otherwise. 

A calculation of numbers will enable the entry to be made 
in the simple morkiug order" drawn up as to the number of 
trees to be cut. 

The one real difficulty to be overcome is ascertaining the rate 
of growth. 

.We want to know roughly for unreserve purpoees, in how 
long the counted number of old trees, will be replaced by an 
eqnal number of younger ones. Supposing x = number (count- 
ed and estimated) of old trees-i.e., trees of a size admissible 
to cut, and a to be the number of years, requisite to allow an 
eqnal number of youug trees to come to cutting maturity, the 

yield or number to be cut in a year will be = 9. 
When thinning has to be effected, i t  must be done on oppor- 

tunity occurring of sending a proper forest officer to the 
spot. 

Wliat site the trees to be cut are, whether only 1st class or 
some of other classes,-will depend on the state of the forest. 
All trees to be cut must be marked, aay for five years' cutting ; 



each year being one-fifth of the number, exclusive of trees 
of inferior kinds which may be cut according to general 
directions without li&it. 

Then the whole of the produce is at the dispoeal of the 
village. 

Will not people gradually prefer this, to a power of user 
. limited to their own wants, coupled with a total prohibition 

against making any profit ? 
The question which remains is, who is to get the income? 

If  it could be made into a communal fund that would be the 
way to show people what the forest mas worth. 

F in t  of all, the neoessary firewood and other material'ie 
assigned by the community to the use of each person, and the 
reat is sold. I f  only a few rupees get divided out to indivi- 
dunls, they do not know what the total produce ia, and they 
under-estimate the value of the forest accordingly. 

If, on the other hand, the amount goes to a common fund, 
they can improve the condition of the village by building 
wells, tanks, " ziirats," schools, mosquee, roads, &c., and add 
to their "malba" (or other similar common fund) for joint 
purposes. 

This I firmly believe to be the only way of popularizing 
forest conservancy and improving on the system of handing 
over foresta to be destroyed by unrestrained use. 

The only objection that can be raised on the other side 
is that the system is not complete enough, to fully effect the 
object. I can only answer that half a loaf is better than no 
bread. The system must be reduced to the last limit of cheap 
nese and simplicity, or i t  will not be carried out; and that 
even imperfect as it may be, the system is so much better than 
the old one, that i t  ought to be accepted as at least an instal- 
ment of right action, and may pave the way for greater exact- 
ness hereafter. 

It only remains to express a hope that, when a survey and 
settlement party take up the question of reservation in Rawal- 
pindee, in Jhelum, and Shahpore (the Salt Range) in Shahpore- 
Kundi, and in Kaugra, they will set themselves not to consider 
only " blocks worth preserving by the State," but first deter- 



mine a general forest line as nearly embracing the five conditions 
above specified ,as circumstances will allow, and then proceed 
to consider what part of that they will retain for the State. 
I f  the wants, rights, and privileges of the people are pressing, 
rather give the whole right and income to the communal body, 
than abandon the forest itself to destruction. I f  the rights of 
the State are so few that you do not feel justified in taking up 
any land-keep the forest and give its income to the people, 
but not its area to destruction as an "unreser~e. '~ 

Remember also sec. 48-50 of the Punjab Lams Act I V  of 
1872, wliich provides that inall cases the use of natural pro- 
ducts in Government land (i.e., not laud the proprietary right 
to which has been alienated) is subject to regulation. - 

APPENDIX. 

WHILE these sheets were passing through the press, I received the 
"Revue des Eaux et Fodts" for July 1876. 

This gives a summary of the new Federal Swiss law, published 29th 
April 1878, applicable to all the cantons of Switzerland or such parts of 
them as contain mountain forests. 

I t  is to me a confirmation of the reasonableness of what I have urged 
regarding our own demarcation work, to observe how the provisions of 
this new law run. 

After reciting (Art. I)  the general surveillance of the Confederation 
over the forests in the elevated regions of Switzerland, the law goes on 
to indicate the cantons to which it applies ; and in all these the local 
authorities in concert with the Federal Council, are to determine the ex- 
tent of territory to be under general surveillance and within the scope of 
the law. 

Al l  state and communal forests in that area or extent of country, me 
under snrvoilhce; and also all povate  foresta when t h y  have the 
chnvader of 'protective forests' (fodts protectrices.) 

By Art. IV, all those foresta are defined to be protective foresta, 
"which by reason of their elevation, their position on abrupt declivities, 
on culminating points, on ridges, on the brows of hills, on spurs, in the 
region of the sources of streams, in defiles, in ravines, on the banks of 
rivers and streams, or those which by reason of the otherwise insufficient 
forest-clothing, serve as a protection against climate influence#, the 
ravages of wind-storms, avalanches, falling stones and ice, the detrition of 
soil, landslips and erosions, torrents and inundations." 

By Art. V, each canton is to determine or effect a separation between 
those forests which are protective, and those which are not. 

1 1  
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[I may hew note in passing the obligation imposed by Art. IX, on the  
cantons, to provide for the formation of a sufEciently q d e d  st& of 
eubordinate employ60, by means of a oonrrre of instnction in sylvicultnre 
or forest management.] 

By Art. X, all forests are to be demarcated (d6hitk) within five yeara 
Art. XL-Within the demarcated limits, the forest area may not be di- 

minished withont orders of the cantonal authorities, and the s h ~  of cuttings 
and blanks must be always replanted or reboieed, unless an equal amount 
of land has been planted elsewhere. All clearing or breaking up of forest 
or cultivation is prohibited in proteetire forests, or in places where the 
clewing would endanger the existence of a protective forest in the vicinity. 

Art. Xn.-Prorides for buying out danger- rights, which is com- 
pulsory, ifthe rights are incompatible with the existence of the protact- 
ire forest. The buying out to be effected by money payment, or the ex- 
change of landa 

No neza rights can accrue in 'the forests. 
Art. XVI.-Provides that the possible annual yiekl of the forest shalt 

be determined, and cannot be exceeded without especial Government 
authority ; and if it has been so exceeded, by authority or in an illicit 
manner, the yield of the subsequent y e u  in to be r e d d  in proportion. 

Art. XJ?lI.-Deserves to be quoted at length :- 
In forests for which it is not possible at once to lay down a complete 

working-plan (amdnagement dhfinitif), it  is necessary within the five yeam 
following the ~romulgation of the law to &ermine by aplirninary 
working-plan t l j g u r e  at which t l p o s d l e  annual yield may be jizd : 
also the mode of working, regenerating, and taking care of the forest. 

drt. XVIII-Provides that the oantons have authority to regplate the 
working of private foreate nnder the circumatanws which thh law 
describes (vid'a wpm.) 

d v t .  XX.-Provides that all utilization of minor produce of such a 
kind as interferes with proper management, such as grazing, collection of 
mould and dead leaves, kc., may be either eonjned to emkin  ZiaPita (can- 

tonne) suspended or snppreseed altogether. 
Ark. XXX XXn.-Provide that h d e  whioh are urgently wanted to 

form i m m t  protective forests, may be planted on the reqdmtior of 

the Gorernment. If the land i n  private property, it is expropriated for 
indemnity. 

The fifth chapter of the law, Arb. XXIII-XXVI, u t d e n  up with 
the works which the Confederation will subeidh or aesist with fan& :- 
such are the instruction of pereons to fit them for forest senioe, works of 
reboiiement, &c. 

The sixth chapter deal8 with W e s .  That for *shing the 
forest area is from loo--2oo francs per acre, and compdsory replanting 
within a year ; for exmieing rights eontrary to Art. XX, 6 6 0 0  francs. 



The seventh chapter contains miscellaneous provisions with which we 
are not conoerned. This abstract I have thought instructive, as justify- 
ing the remarks I h e  made, and showing how fully these principles are 
recognized in Europe. 

TO THE EDITOR OF TEE INDIAN FOREBTER." 

SIR,-I am anxious, as far as possible, to avoid aimlessly 
finding fault with views expressed by writers in your Journal, 
but one observation made by Jangali Bullul in his remarks 
on Mr. Amery's article, which appeared in the July number 
of your Journal, appears to me to be so misleading that i t  must 
not pass without correction. If others have notioed; the mis- 
take, and have drawn attention to it, the publication of this 
letter will be unnecessary. 

The remark to which I refer is on page 56, where Jangali 
Bulbul states that he is unable to see how supply and demand 
"can influence the working plan in any important degree." 
Surely every working plan in the world must have supply and 
demand for its very foundation. As I take it, and this in 
fact is exactly the same as what Jangali Bulbul himself says 
in the next sentence, the working plan has one simple object, 
namely, the regnlation of the revenue. Certainly, ita object is 
not the preservation of the forest& They are perfectly well 
able to take care of themselves as long as the're ia no cutting, 
no supply, that is, no revenue. Of course, I am only speaking 
generally, and do not refer to exceptional cases when forests are 
liable to be destroyed by avalanches or other natural cans-. 
Only as soon as cutting commences is a working plan neceaaary, 
i n  outline at  first, and then becoming more and more developed 
as the supply increases. Aa the areas cleared can be p e r f ~ t l y  
well re-forested without any working plane, i t  is clear that 
they are not prepared to ensure the continuation of the foreat. 
Any one who knows the elemente of the theory of price will 
understand why, whenever supply is in excess of demand, 
Government, as owner of the foresh is a loser by the t m a c -  
tion. I t  is indeed conceivable that Government should grow 
trees even at  a loss. The loee would then be equivalent to, and 
as it were represent tho price of, the advantages gained to the 
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country by increased rainfall, etc. Rut in point of fact this 
case is not likely to occur, for when there is any cutting there 
mill always be revenue, and i t  is, exactly Jangali BulbuZ 
himself states, to bring about a sustained yield, in other words 
to regulate the supply to the demand and therewith the r eve  
nue, present and future, that the working plan is made. 

Jangali Bu2bul's remark is specially dangerous ; because it 
shelves an important difficulty, and is, therefore, likely to 
become attractive to many who have not considered the matter. 
The real solution of the difficulty is, as is so often the case, 
most simple when once found. Supply and demand will 
adjust themselves as long as everything is left to take its 
natural course. But as soon as we come to laying schemes, 
and making working plans, our very first work is to study the 
supply and the demand ; otherwise we do not know what we 
are making working plans for. This view is, I think, not 
opposed to those of B. H. B. P., contained in the first article of 
the same number. 

Mr. Amery was in fact equally wide of the mark, though his 
mistakes were very natural ones, when he stated that in 
Germany the supply precisely equalled the demand, and when 
he added that in India the market was glutted by over-supply. 
Supply and demand are continually oscillating, and are never 
precisely equal to one another, excepting momentarily. This 
is especially the case with wood, which is always produced on. 
a large scale. On the other hand, they are always approaching 
one another, and never remain very far apart for any length 
of time. After coming from the places of consumption where 
we are accustomed to look upon every piece of wood as worth 
so much money, it is very natural that we should feel depressed 
at  seeing large logs decaying in the forest. But the feeling is 
very unreasonable. If the logs can be brought to depSt at  a 
profit they will be sold, if not, they have no value, they have 
cost nothing to produce, and their going to decay cannot 
signify. They are, in fact, out of the market, and form no por- 
tion of the supply. 

I remain, Sir, 
Your obedient servant, 

HUBERTUS. 
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IT appears to me that the subordinate establishment in t i e  
Forest Department is not at all on a satisfactory footing, either 
as to the stamp of men employed, or their treatment, and 
duties, their relations with their superior officer, and with each 
other, &c., &c. 

In  the hope of opening a discussion which may lead to a 
greater u~iiformity in these points, I vepture to make some 
remarks on the subject. 

I. Beginning with Rangers, I would state my conviction 
that i t  is a mistake to employ Europeans in this g'rade. As a 
rule, Europeans who will take up these appointments, mitliout 
hope, be it remembered, of obtaining any promotion, are such 
as have no respect for themselves, and fail to inspire any, in 
the natives in general, and their immediate subordinates in 
particular. 

They are, almost invariably, persons utterly without edncation, 
and frequeutly not nearly so intelligent as natives on half their 

Pay. 
There ie only one way of employing European Rangers in 

this country with advantage, viz., where a definite stationary 
charge can be given, such as a timber sale dep6t. 

To place a European on Ro. 50 to a00 per mensem out in 
charge of forests, or rakhs, with an order to keep a general 
supervision over the whole, appears to me to be folly. 

He will not travel about in the hot weather as a native can, 
and he will be probably no more observant, or intelligent than 
the Foresters under him ; while it is utterly impossible, as far 
as my experience goes, to get out of any such person a report 
explaining the state of the forests, whether improving or dete- 
riorating, whether fit to be further worked, or already over- 
worked,t &c., &c., and he is totally ignorant of both English 
and vernacular names of any but the most common trees and 
plants. 

We print this pnper, not beeawe we agree with all the views put forward, but 
in order to invite discussion of this most important branch of forest organization- 
TEE ED~TOB.  

t This of courso in only neceluurry where no working plan exiats. 



268 SUBORDlNATE FOREST ESTABLISHMENT. 

Therefore, supposing all the subordinate establishmetlt to be 
composed of natives, I would make the Rangers' grades thus :' 
Rs. 50, 75,100,150. 

We have now arrived at  a stage when our native officials 
should have a recognised status, as in the civil and police depart- 
ments. Thus, I monld make those on Rs. 50 and 75 equal in 
position to Deputy Inspectom of Police and NELib Tahsildara : 
those on Rs. 100 and upwards, equal to Inspectors of Police and 
Tahsildars, and they should be addressed with the more respectr 
ful " $p" and receive a chair, &c. 

There should be a greater difference in pay, than at present, 
between Foresters and Rangera, and between Foresters and 
Guards, while at the same time, there should be sufficient dis- 
tance between the steps in each grade to allow of fair pro- 
motion. 

Foresters should be graded on Rs. 20, 25 and 30, abolishing 
those on Re. 15 and those above Rs. 30. 

There should always be 4 classes of guards, &., Re. 10, 8, 6 
and 5, and a fair proportion of each class should be distributed 
to each Division. 

I know of one Division in the Punjab, in which there are no 
men on Rs. 8 or 10. Thus the guard, who has been promoted 
to Re. 6, has probably got to the end of his tether, as inter- 
divisional exchanges cnn hardly be made for men of this class, 
and it is not likely that a man on Rs. 6 ie fit to be promoted at 
one bound to a Forestership. 

11. I t  should be a standing rule that no man unable to 
read and write the local vernacular* well, should be promoted to 
more than Rs. 6 per mensem, and only to that for long service, 
or other special qualification. 

Security should be taken from all native subordinates. The 3 
lower clasees of guards should give Rs. 100 each ; the Rs. 10 class 
Rs. 250; all Foresters, Ra. 600; and the Rangers one year'a 
salary each. 

All secnrity bonds should be registered in a recognised re- 
gistration office to ensure their being valid. 

Urdu in Ben@ Pmidency, being the vernacular of the Court. 
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111. A Forest Ranger's duty, when not a definite charge, as 
a sale depat or plantation, should be the supervision of two or 
more ForestersJ circles, marking trees for felling, inspecting 
the Foresters' offices, seeing that the books and returns are 
properly kept up, moneys regularly paid into the Treasuries, &c. 

The Forester is the person responsible for what occurs in his 
circle, which should, as far'aa possible, correspond with the Civil 
Tahsil. He  should receive his orders direct from the Division- 
al Office, not through the Ranger, who can either have copies, 
or make himself acquainted with such ordere by inspecting the 
Forester's office. 

The Forester should receive the pay of the establishment 
nndbr him, and be responsible for its distribution, see the felling 
and removal of the trees marked by the Ranger properly car- 
lied out, keep up whatever forms and registers are required, 
issue permits where necessary, collect revenue, report on all that 
takes place, and be responsible for the efficiency of the estab- 
lishment under him : in short, the Forester is the chief execu- 
tive officer in his circle. 

To each Forester, I would attach r guard on Ra. 10 to be in 
charge of his office, his secretary virtually, to be always at the 
head-quarters of the circle. This arrangement provides for 
prompt replies to orders when the Forester is away in the 
forests, prevents the stoppage of such work during his absence, 
and also makes r sort of stepping stone from the guard to the 
Forester grade, enabling the former to become acquainted with 
the duties of the latter and so fit himself for promotion. 

The guards on Ra. 8, 6 and 5 should have forest areas, not 
exceeding at the utmost 5,000 acres, apportioned oat to them, 
the more difficult and important beat, of course, to the better 
paid. They should report themselves once a month to the 
Forester a t  his head-quarters and be responsible directly to 
him for everything occurring in their beats. 

IV. The Forest Ranger should furnish weekly reports of 
his duties. For the Forester, monthly reports are sufficient, ae 
every individual case is reported on separately. 

The Forester's headquarters being usually at  a Tahsil town, 
for conrenience of post, &c., pay is easily disbursed by having 
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letters of credit on each Tuhsil. The Forester draws the cheque 
made in his name, and distributes the pay either during his 
tour, or when the guards report themselves at his office. The 
acquittance roll sl~ould always be sent in, duly signed, within 
a month of cashing the cheque. 

I n  many divisions, the prosecution of forest offences forms n 
heavy duty : and this, I would entrust, as a rule, to Rangem, 
but when they are otherwise engaged, there is no objection to 
the Foresters, or in small cases, even the guard in charge of 
the Forester's office carrying out this duty. 

Guards should not be allowed leave without providing sub- 
stitutes. This is really no hardship to them, as they generally 
belong to the district in which they aro employed and thus 
have friends or relatives who are willing to do the work for a 
month or so. 

To Foresters and Rangers, I think, one month in a year may 
always be allowed, if necessary, without requiring a substitute, 
a small sum being deducted from the month's pay for the 
locum tenens. 

The nature of the forest treated, the climate, and the circum- 
stances in which officers of the Forest Department scattered 
throughout the length and breadth of India are placed, vary so 
greatly, that i t  is impoesible to lay down in detail rules to suit 
every case, but general principles may, and should be defined. 
I, for one, shall be greatly obliged if other officers will publish 
the results of their experience. 

aaliioranbum on gangle girts, 
BY M. J. SLYM, 

Deputy Conservator of Forests, Salzoeen Division, Rritieh Burma." 

1. THERE is a general belief among the majority of Forest 
Officers that these fires yearly do a great deal of harm ts the 
teak producing parts of tlie forests, and considering what a 

number of seedlings must be either killed or injured by them 

We trust that the above memorandum will cause a vigororu dincussion of the 
rubjcct of fire protection.-Tas EDITOX. 
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annually, the current view would a t  first sight not appear to be 
entirely without grounds. 

2. A great deal has been written both for and against these 
fires; many have pronounced their effccts upon .the forests to 
be unqualifiedly injurious; some even think that they must 
be prevented a t  any cost ; while others believe that they act 
favourably towards the growth of the teak, and the Commis- 
sioners in Bengal are of opinion that these fires kill yearly a 
great number of injurious insects and their ovaries which adhere 
ueually to fallen leaves, h. 

These views are naturally enough all based upon common 
sense, but the pro and contva are no  where sufficiently eluci- 
dated. The first does not show how the fires could be sup- 
pressed without doing harm in some other direction, aud the 
second does not disclose how they act favourably towards the 
growth of the teak; the Commissioners of Bengal mentioned 
only one important fact and over1ook.d all others, but of course 
i t  must be remembered that i t  is not the specialty of these 
gentlemen to investigate all the intricacies of such a subject. 

3. Before entering into the bearings of this important 
question, I must 6rst detail the causes from which the fir- arise 
aud a t  what time of the year they usually prevail. 

The principal causes are :- 
1. The firing of the Touug-yohs when high winds prevail. 
2. The camp fires left buniiug by travellers. 
3. The firing of the jungle for the purpose of driving 

out game. 
4. The burning of the rubbish near the villages and 

gardens. 
5. The burning of the forest ncar the villages to keep 

tigers and other wild animals a t  a distance or io 
frighten them away. 

6.' The cleaning of the roads and pathways by which people 
have to travel, which enables them to avoid snakes, kc. 

7. The tradition of the hill people that burning of the 
forest has a salutary effect, kept alive by actual 
experience of the increased healthfulnese of the 
districts after the fires. 

K 1 



8. In  the higher regiow of the hills, by the Karens 
travelling with torches during the night either when 
overtaken. by darkuess or to avoid the heat of the 
day. 

9. Spontaneous combnstion, s cause admitted by many, 
bnt which I have no reason to believe in. 

4. It is hardly necessary to observe that the occurrence 
of fires is limited to the dry sensone, for they never occur during 
the monsoon. They usually begin i n  the month of Februnry, 
a t  which time a great number of trees lose their leaves, but 
they are not violent before Mareh or April, after the heat of 
the sun has dried the grasserr and dead bamboos which are a t  
other timea saturated by the dew or rain. 

6. It ia no doubt essier to trace the mume of mischief than 
to remedy i t  without at the same time doing harm in another 
direction. The first impulse has been to say "prevent the 
fires by keeping well-cleared paths round the forest tracts and 
have these watched during the dry senson," but the  question 
is, firstly,-Would this prevent them altogether over the whole 
of the teak producing parts of the country ? Secondly,-What 
mould bo the cost of this fire tracing, as i t  is called, to the 
Forest Department? Thirdly,-What indirect effmta have to 
be foreseen, which the change might bring about, and which 
might possibly lead to the development of a greater evil than 
the one to be obviated. 

Fire tracing may be attended with succesa in  some parts, 
but in some it will not; in others the object is a t  present 
partially attained without sncb expensive measures, for i t  must 
not be supposed that the whole of the forests is in a blaze 
every year; some park burn regularly, but some are either 
free or slightly affected by fire for 'two or three years succes- 
sively ; and this explains why more trees are not injured, and 
how i t  is that we find such magnificent timber in the higher parts 
of our forests. Moreover, in as far as fires are due to tile first 
muse, can they be prevented ? Could Toung-yahs be interdict- 
ed ? Never, for it is the custom and habit of the hill tribes, which 
must be allowed as  long as they remain in existence and Lave 
to cultivate for their own support. 
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I t  is uudoubtedly true that a path may be cleared around 
every Yah, so as, if possible, to prevent the fire spreading, and 
t l~ is  mny be serviceable when there is no wind, but usually in 
the month of March, or the time when these Yahs are fired, 
strong and high winds prevail which carry the fire great dis- 
tances thereby igniting the dry leaves and grass. Could the 
guard at the outer fire-path of a tract to be preserved preveut 
the fire striking across ? Single-handed, certainly not. If pro- 
duced b; caw No. 6, could it be expected that snch a guard 
mould be able to stop the progress of the fire? Could i t  be 
expected that he would remnin day and night on his beat and 
tllat he should remnin after sunset to be takon off by a tiger or 
other wild animal? The risk by day is already more than 
sufficient. The measure recommended for tbe keeping out of 
these fires rnny be sucoessful with small forests like the Kalatop 
in India and in a tmct without any main road or path-may, 
like the Sinsway in this Division, but I doubt Cheir suacass with 
large and continuous forest like the Thomg-yeen, anlaasat a 
great cost to the State ; moreover, it hoe never been tried yet, 
whether the measures recommended would answer with regard 
to the forests in these Provinces, for we are not dealing with 
pure teak localities but with jungles, which among other vegeta- 
tion contain a t  the most 6 per oent. of teak only, amongst the 
different trees there aggregaated, so that if the keeping out of 
these firee act beneficially towards the teak, it will also do the 
same for the preservation and re-production of the otber kinds 
and produce e kind of struggle between the strongest and most 
rapid in growth of tree vegetation. Beaides, i t  is a measure 
of which the good or the bad effects a n n o t  speedily be per- 
ceived, for with every care, we shall hear now and then that 
eome parts have been accidently fired, and this may give an 
opportunity to the old and usual springing up of teak seedlings 
in the burnt parts and so afford a confirmation one way or the 
otber of the accuracy of the old or the new theory. 

6. Before recommending such expenditure, we ehould have 
positive experience of the bad or good effects of keeping these 
fires out of the Burma foreste. 

The injuries done by these jungle firee are given as,follows :- 
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1. They either partly or wholly kill the seedlings. 
2. They burn and destroy the seed. 
3. They char the outer bark of the young trees or saplings 

a t  their base, which part is in consequence liable to be attacked 
by insects. 

4. They burn the humus and thus lead to the impoverish- 
ment of the soil. 

7. The first reason is not groundless, for when the fire is 
violent, and creepers and rubbish surround the young trees, i t  
often kills them partially or outright; they are then either lost 
or become worthless for the production of regularly shaped and 
~ o u n d  timber ; but, as I have already mentioned, i t  is question- 
able how far fires could be entirely   re vented by the measures 
advocated. With regard to the second reason, I can only state 
that blackening or partial roasting of t , k  seed by a layer of 
leaves does not always destroy the inner kernel or germinating 
part of the  seed, but as supposed by many, increases its germin- 
ating power and that the real destroyer of the seed is an insect 
mhich bores a minute hole into the shell and eats the inner part. 
This evil undoubtedly mill also iucrease by the keeping out of 
the fires and allow the multiplying of the thousnnds of ovaries 
mhich otherwise would have been destroyed by the buruing of 
the leaves t o  which they usually adhere. As t o  the third reason, 
it  is a well-known fact that this is not the cause of the beetle 
holes found in timber. I n  full grown trees these beetle holeo 
are found over the whole of the surface from its base to the top, 
and with regard to the Forest tracts in my Division, the wood 
of which is subject to this defect, I am in a position to contro- 
vert the argument, for I have seen many a good squares sawn 
from logs marked with beetle holes. This shows that they 
cannot have penetrated further into the tree than some 2 or 3 
inches, and that i t  must have been attacked when of a large 
size. Again if the fires had anything to do with these defects 
in timber, why is it that certain tracts only produce timber with 
this defect and not the whole of the Division, it being under- 
stood that jungle fires rage in one part as much as in the other ? 
Or why is i t  that timber from some parts of the Foreign States 
never show these defects, where jungle fires are uurestricted 2 
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Moreover, charring is known to have a oonservntive effect and 
wo111d prevent rnther than encourage the attack of insects. I now 
approach tlie fourth and most important source of injury done 
by the jungle fires, one with which it is less ensy-to deal, pre- 
supposing us i t  does a knowledge of the chemical changes which 
fire produces in the organic and inorgnnic matter upon and i11 
the Forest soil. 

8. Before going into detail, I may dram attention to the 
simple practical lesson regarding the effects of the fires and 
the ashes produced by them upon the F o r e ~ t  soil with respect 
to Toung-yah cultivation. What  would such ground produce 
when simply cleared, without being well fired and having a Inrge 
quantity of ashes deposited upon i t  ? I t  is by tlie agency of 
the latter that  a good crop is ensured and should i t  hnppen 
that wch yah caught fire before the intended time, when the 
debris is thorou,allly dried, that is, if the ground has been in- 
adequntely broken by an insufficient heat and the uuburnt 
part of the trees have supplied an insufficient quantity of nshes, 
the prospect of a crop is either wholly or partly lost. 

9. I t  will not be out of the way to quote here a few line8 
of Dr. BRAND~S' Forest Report of Pegu for 1856 (page 154)- 
"We must, after describing the disndvantage of the T ~ u g h - ~ n h  
" cultivation system, not omit to stnte that in some respects i t  
"may also have its advantages. I n  the Prorne District on dry 
'Lhills near the Northern Naming, the burnir~g of the trees 

and shrubs for Toung-~nhs cultivation does not create a mms 
cL of low dense jungle as in other parts of the country. There, 
"on the contrary, the fertilising influence of the ashes has 
"ai~otber effect. An unusual abundance of young trees are 
" found on deserted Toung-yah, among which there is generally 

a due proportion of teak." Dr. BBANDIB, of course, snm in 
the Naming Forest old Toung-yahs which must have been a t  
the least 12 years undisturbed, the others he saw in other parts 
and alluded to as dense low jungle, must have been three to six 
years only laying fallow-after twelve years in almost every 
instance a young Forest has been created anew, and which, if 
left undisturbed for about thirty years, mill have entirely pmed 
out of the condition of a Toung-yah poonsoh. 
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What holds good for the growth of paddy will, of course, hold 
equally so with regard to Forest trees ; many a forester will 
have noticed the fine teak saplings which spring up from almost 
every burnt heap and near every burnt log of wood. This 
shows clearly that vegetation derives some benefit from these 
fires, nor must the beneficial effect they exercise upon human 
life be forgotten, one, which advocates of fire conservancy 
sometimes leave out of sight completely. Our Forest atmos- 
phere is charged with gaseoos producte of decomposition in- 
j~irious to the life of men and animals, by tho increase of which 
the air would become infiuitely more deadly." 

10. Our Foreste are unhealthy, and i t  is an admitted fact 
that conflagrations alter the condition of the atmosphere and 
act benefiaially by promoting the healthiness of the locality. 
They either drive the noxious air away or alter the condition 
of it. Even under present circumstances, heaps of rotten humus 
leavee and rubbish are found in the valleys or hollows of the hills, 
which have been driven down the slopes by the heavy rains and 
wind ; this mill be the same under the proposed system, for i t  ie 
not correct to snppose that the fallen leaves and woody matter 
would then remain 011 the slopes of hills or high ground, for 
not only does the.rublish wash away but also the soil itself. 
During my four years' continued stay in the Forests, I havo 
observed many a blown down large treea with barren rock below 
it, which shows that a t  the time the tree germinated this rock 
must have been covered by several feet of soil. More is accor- 
dingly gained by allowing the leaves to burn where they fell, 
for the ashee would fill up crevices caused by the heat and 
when the rain set in would be a t  once taken up by the soil. 

The ashes of moody fibre are valuable ns manure, for they re- 
turn to the soil the mineral ingredientewhich were removed from 
it by vegetation and of which they form a part. Hence the 

1 
In the air at home carbanio acid gas ir found to the extend of =P& O ~ Y S  

but in Burma where rotten leaves and vegetable matter ue more abundant and heat 
and light, the promoters of thia pas in combination with the oxygen of the air, are 
muah stronger, the quantity of th~a gas must  dread^ be under resent circumst.ncm 
twice what st L in Eumpe. However in that quantity it haa litherto on1 slightly 
deoted in- h h o e a  the life of the people as the lururioua veptntion of tiis coun- 
try wb tavornbly towards the absorption of it, but by increasing the preaent quantity, 
poiaonour feven and o h  Liad. of opidemiw will be mure to follow aa a comquenw. 
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burning of leavea, fallen treea and dead bamboos renders soil 
more fertile, for i t  not only furnishes a consid~able  amount of 
mineral manure in a ~edily amilabb form, bnt i t  also assiste 
materially in  disintegrating the felspathic constituents of the 
soil which are then more readily acted upon by air and moisture 
after being thus exposed to a modernte ignition than when pre- 
sent in their natural condition (Toung-yah cultivation). It 
must also not be forgotten that as plants have no power of loco- 
motion their food must be universally distributed and that this is 
more practicable with manure in form of ashes than otherwise, 
for i t  mixes sooner with the npper soil, whereas a heap of leaves 
may be driven into the h o l l o ~ s  only. 

It may be objected that by burning the dried leaves and mood 
the organic constituents disappear and the inorganic part or ash 
only is left. This is trne, but the office of the former, viz., of 
die int . ra t ing the crude mineral constituents of the mil, is par- 
tially rendered unnecessary by the return to the ground of the 
mineral food of vegetation in a form admitting of direct ab- 
sorption. 

11. The chief benefit of keeping the leaves unburnt is to pro- 
tect the npper soil from being exposed to thb heat of the sun, 
keeping i t  moister than it otherwise would be; but the leaves of 
teak trees and many other kinds which fall during the months of 
March and April, are not well-suited for the purpose, nor are 
they also easily converted into monldy manure-(containing car- 
bonic, humic, weak nitric and other acids). This too is such a 
tedious process extending over many years that in the meantime 
it is almost certain to get fired once. 
12. Forest soil in Burma differs greatly from that in other 

parta of the world, which makes it highly important to first 
experience the possibility of carrying out the proposed altera- 
tion, and its effects, if found feasible, 8s well as to study the 
likelihood of possible encroachments of trees, forming Forest 
of a more moist type, upon the teak producing localities, before 
altering that which has proved sufficient for many centuries. 

I may here also note that in this Division the Mittegnte 
Kyouktaga Forest, formerly an extensive and most valuable 
teak tract, has been entirely transformed into evergreen Forest, 
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ns it is called. A few large and very old teak trees are atill 
standing, but nearly all the remaining are dead trees fonnd 
lying in the grass and rubbish. This number of fallen trees is 
so great that several years' working has not been able to re- 
move the same, and llot a single middle-aged tree alive or dead 
or seedling is to be found anywhere. Other instances of this, 

nature have been observed by Major SEATON in the Upper 
Thoung-yeen, nenr the Pampee stream and elsewhere, and have 
been recorded in tlie Conservator of Forests' Report, for the 
year 1865-66 (pnge 5),-and the Inspector General of Forests, 
in his remarks on the Forest Report of 1864-65, wrote thus :- 
" This change is of no small importance considered as a ques- 
a tion of Conservancy nnd of Fiuauce, and i t  might be deemed 

worthy of special and scientific investigation." 
Time has taught us that i t  bas become the more important 

as the present lire tracitig arrangements are favorable townrdv 
the alteration of the Forest soil-by moisture or otherwise. 

13. It must not be supposed that all the dead and injured 
trees fonnd are due to these fires; I have found many injured 
by creepers and many dead seedlings, which mere injured by a 
small beetle boring n miuute hole iuto the stem, so as to get 
access to the pith of the tree, where i t  feeds and deposits its 

eggs. These insects would have also a better chance of multi- 
plying than now. This shows that  thc opinion of the Commis- 
sioners in Bengal is not altogether groundless. The Inspector- 
General of Forests refers to these destroye1.a of Forest trees 
in his Circular No. 1, dated Simla, 23rd June 1866. The keep- 
ing out of the Forest fires mould not remove these causes of 
destruction; and pictnre the evil thnt mould ensue from the 
accidental ignition of several years accumulation of rubbish, a 
danger that will always be present so long as the material 
remains und~txoyed as has now been shown by the Kyekpyoogan 
~lantation. I f  a young seedling is destroyed by fire the first 
year, the next season a shoot usually springs up from the root, 
which in one rainy season is just as tall as the original tree would 
have been in two seasons if left undisturbed,-a fnct also liable 
to Le overlooked and which shows the effect of fire upon the 

' growth of kdi. 



11. The collective inference I dram, is that these fires should 
not be prevented entirely, but the strength of them sufficieutly 
lessened to lessen the harm. This can only be effected by 
firing the forest ourselves, two or three times during the dry 
weather, commencing in the beginning of February, before the 
leaves are so thick on the ground, as iu burning to cause an 
injurious heat to the trees ; while in each interval the quantity 
collected would be insufticient to cause any harm. Those 
engaged in firing the Forest could clear the young and old trees 
from creepers or any vegetation endangering their growth.* I 
would also recommend the burning of all dead bamboo tracts, 
and afterwards casting over the surfaco a large quantity of teak 
seed ; the bamboo may spring up again, but the kind me find 
on the hills, usually grows in clusters with sufficient room be- 
tween them to allow the growth of teak uaplinp. If these belts 
of dead bamboo with which our Foresta are periodically intersect- 
ed are left unburnt, millions of the seed germinate which other- 
wise mould have been destroyed, and the country becomes such a 
wilderness there is no chance left whatsoever for the springing 
up of a teak seedling amongst the bamboo, besides the ground 
being covered by rubbish and the teak seed being large, the 
latter remains on the top of it to rot, and the smaller kinds of 
seed which penetrate this rubbish and come in contact with the 
ground have a better chance to germinate. I t  is perhaps this 
process to which Colonel PEARSON alludes a t  page 405, of the 
'' Indian Forester" for April last : -" In the Boree Forest of the 
Central Provinces, where fires have been put out for many 
years, i t  has been found that at  least one llundred seedlings 
of the Dalbegia and Pentaptera spring up for every one of 
teak." 

Tbe measures recommended by me for lessening the injt~rioris 
efkcts of the jungle fires, if kept up for about three seasonR, 
would give certain results and prevent t l ~ a  damage done by ex- 
cessive heat, but the present system is all but impracticable, 
and a t  best dangerous as it may, as already shown in tlic few 

' These creepera constitute two of the greatest causes of inferior and irregularly 
shaped timber. MI they kill the lendern of the seedlings and ~nplings, while the ruhhirh 
and dead leavoa adhering to them, also break the seedling In two and give rise to 
forked stems. 

L 1 



280 THE POLITICAL VALUE OF FOREST CONSERVANCY. 

lines quoted from Colouel PEARSON'S article, drive the teak 
out of the enclosed par& altogether. It is of course fortunate 
for the existence of the teak and the interest of Government, 

. that notwithstanding any expense and care these fires will occur 
now and then except in small and compact tracts. 
15. The onlg certain way for the Government to secure a 

supply of valunble teak is by the making of plantations on a 
large scale; with these the Government will know what it has 
for its money, nnd out of such plantatious the fires can be kept 
mith very little cost, and with definite certainty, and there will 
be no interference with the custom and habits of our hill 
populations. 
*,* Thin memorandum waa written b me aome time back, and mad at €he Ban 

Forest Ooz~ferenoe in 1876 ; but, I was ttem informed by the Reaidant that it cod%: 
be recorded, neither could the wason for doing be m~nhoned, although it appeued 
to be geuerally admitted as worthy of considerahon.-M. J. 8. 

IN our number for July last me considered Forest con- 
servancy from its popular point of view,-the . ideas which the 
people and the authorities over them had concerning Forestry, 
and the consequences to the Forest area and its preservation 
which resulted from the prevalence of such ideas. Our pre- 
sent brief remarks are concerned with the important aid which 
Forest conservancy may give to a Governlnent situated as the 
British Qovernment in India is. 

I t  will be admitted on all hande that any Government to be 
of real benefit to the country must be a strong Government; 
and it follows from this that everything which (legitimate in 
itself) tends to strengthen the Government is a good thing 
and everything which weakens it, is in itself bad. 

Forest conservancy starts from a basis of property. You 
cannot conserve a Forest or the Forest area of any district, nnless 
you have either an absolute or a more or less limited proprietary 
right in  it. I t  is obviously unnecessary to mention those excep- 
tional cases in which the State interferes to eome intent mith 
a completely private property in order to benefit, or protect from 
injury, other adjacent proporties or the whole of a district 
or country. 



Leaving such exceptional cases aside, the moment the 
Government seta about conserving a Forest it asserts ita pro- 
perty to that Forest, ita absolute property or "domiuium"-its 
burdened property, or its merely partial property, as the case 
map be. 

Thie right has always existed in theory before the propo- . 

sal to conserve has been made, for otherwise the case is not one 
of ordinary conservancy, but is an expropriation for indemnity 
of private property for r public purpose. Now if people see 
that directly the Government attempts to assert its right and 
transfer its property from theory to fact, they can always 
over come the assertion by clamonr or complaint, the rwult 
is a direct weakening of the State power. The oftener such 
right is practically overcome the more bold will persons 
anxious to overcome it, grow. At  first t l~nt  class of State rights 
which are derived from long practice of former Governments- 
traditional rights in short-mill be put aside ; then the direct 
declarations at settlement, terms of '' sanads" or grants, orders 
in official correspondance will follow. 

The mischief is that when Government rights are given 
up .in this way because of mere clamour or complaint, the 
people never regard it as a gift or Goon granted to them, but 
regard it as a practical triumph on their part against the inimical 
power of t h  Government:-Hence no gratitude or increase of 
attachment and fidelity to the Gover~ling power result, but only 
a hatred of and opposition to the Government Forest officers. 
This may be verified in any of the unfortonately numerous 
cases, in which on r mere clalnour being raised, the most 
necessary Forest restrictions have been removed, and whole 
areas of Forest land abandoned; in no single case can it he 
shown lhat the people are grateful or look on the concession as a 
gift to which they were not entitled, but which they have 
received as a bounty. 

I t  may be here nrged that you cannot 'tell mhen the shoe 
pinches till it is put on, and the pressure causes the wearer to 
cry out. We do not urge that in no case are mist;ikes to bc 
remedied, or that in no case complaiuta we to be attended 
to ; but that in sucl~ cases alleged mistalas should be remedied 



after full enquiry and in such a may as to leave no doubt that 
i t  is regular recognition of right, by a power that is based on 
a respect for right, and that if it is a concession for con- 
venience sake, i t  is a grant of kindness, not the yielding of 
weakness. 

The not un~lsual course observable in these days, is something 
like this :-A high authority is out in camp on a tour of in- 
spection, the people who hate (as we showed iu our former paper) 
all forest conservancy of any and every kind, thifik they have 
now a chance, and they present a petition setting forth all 
manner of grievances ; the said authority immediately rushes to 
the comlusion that it must be genuine, and immediately orders a 
relaxation which, as it is not based on specific cases of proved 
distress, must necessarily be vague and general, and being vague 
and general is taken by the laxer orders of officials (to whom 
the execution of protective measures is confided) to mean 
that they are not to interfere at all. 

The local authorities, as we have already seen, have rarely had 
any opportunities for understauding anything of Forest 
economy ; they have often never heard of the local and protective 
influences of forests, or possibly disbelieve them ; they cannot 
trace in the comparatively slowly produced denudation, the 
injurious effects of trespass, fires or grazing, nor can they 
realize in anticipation, the future good forest, which slowly 
and perhaps imperceptibly advancing improvements of the 
estate will one day result in. Their first impulse is "peace a t  
any price." They therefore give a ready ear to every com- 
plaint, and no consideration appears them so weighty as that 
every one should be quiet and content regardless of \\.hat 
that quiet aud content cost. Their action is that of an 
attendant who quiets a crying child by putting into its hands 
rJome object o f .  great value regardless of the probability of 
its destruction. 

We have recently seen an instauce of an otherwise intelligent 
officer, wishing to give up wholesale to a local magnate the 
righta of the State in a valuable, property of enormous extent, 
and so situated that its local influence in a mountain country 
is inastimable, and that in direct defiance of tLe terms of the 



sanad" or grant by which the person interested held his estate, 
and the uniform practice of twenty years ! And all this because 
the one idea struck him that this local magnate ought to llave 
an equal position with certain others in the same district whose 
Forest area being comparntively unimportant and very small, 
was not claimed by the Government to the same extent as the 
former. Now such a course is direct weakening of the power of 
Government. I t  is a significaut proof to the grantee that the 
solemnly worded document which 11e holds, means nothing, and 
insinuates not a little, also that the power who gives the " sanad" 
had really nothing to give, and that he was only getting back hie 
oum, which the State, either conscience-smitten or from 
inherent weakness, mas unable to keep Lack. That the merest 
risk of producing such an impression, or of allowing such an 
idea to arise in the mind, must be avoided, is obvious. 

Tlie truth is that Government as a proprietor cannot safely 
allow what a private owner mould not. I n  what sort of respect 
wonld that man be held, w l ~ o  allowed his fences to be broken 
down, his fruit to be gathered, and his fields to be trampled, 
and that in defiance of notice boards prohibitingin stately terms 
the trespass, and assuring everyLocly that he mas the sole 
owner ? Would he be called benevolent and paternal, would he 
be respected as one who bad the riglit Lnt who kindly and know- 
ingly allowed the usufruct to his poor neighbours ? Not at  all : he 
would merely be laughed at. Why so? Because of his asser- 
tion of right and of the foolish and unnecessary way in which 
he allowed i t  to be over-riddeu. 

The people are fully awnre that in Kulu and Rnngra and 
Rawalpindi and hundreds of other districts Government has ever 
since settlement asserted its right to the forests ; there is no 
undoing that ; if then that asserted right is practically '' let go" 
without consideration, or given up a t  the first breath of clamour, 
without true enquiry and a regular vindication of equity and 
fair dealing, i t  only makes authority despised. 

But again, the existence of recognized Government estates 
protected by Government servants and visited from time to time 
by higher officials, are so many centres of influeuce, by which 
the power and reality of the strong Government may be felt. 



I f  they are constituted fairly in the interests of the public 
on the well-known and previously published basis of State right, 
they are so many evidences of settled pnrpose, recognition of 
proprietary right, and of stability of authority, in the eye0 
of the people. 

The characteristic of a weak Government is a fitful strength 
in and despotio hold of ite capital and the territory closely 
adjacent, with a merely nominal control, which every body may 
practically defy, over districts further off. The existence of 
well-ordered and protected forest e a t a h  in the fartheet and most 
out-of-the-way pkces demonstrates that completenew of control 
extending to the farthest verge of the State domain, which 
characterises a strong Government. In such distant localities 
there is often no other tangible proof of the Government power : 
and all Government officials being equally interested in the main- 
tenance of order and publio secnrity, irrespective of their more 
specialized deparmental duties, their presence is a t  any rate 
an indirect oheck on crime and disorder. 

Lastly, when such well and firmly constituted forest estates are 
made the means of comfort and progress to the adjacent popu- 
lations, they are an additional source of support to the Govern- 
ment. From them issues the timber that builds the bridges which 
connect the sides of otherwise inaccessible valleys, from them the 
villagers derive their building material, to them they can look for 
an ultimate resource in case drought has destroyed the ordinary 
pasture lands ; and when these conveniences are made available in 
an orderly and systematic manner, as distinct gifts of a power 
that might, as far as right is concerned, withhold them, who 
can deny that the people will feel that these things are gifts and 
so acquiesce gladly in the presence of a power, which, while it 
maintains its own in the interests of the whole couutry, ,' elves 
what it is right to give, to the local requirements of the neigh- 
bourhood ? 

Some persons, who have had the patience to read tll~is far, 
willbe ready to exclaim, " Well, but is not a very liberal dealing 
with peoplein the matter of Forests, essential ? Can we afford, in 
our position, to risk a great awount of pop~llar discontent for the 
sake of the forests; and would it not be better to let our forest 



estates go altogether than have people discontented on account of 
them ? 

This contains, of course, a large amount of what is true; and 
i t  is on this account that it is likely to be extensively misused. 
I n  the first place, it means a very difierent thing in the mouth 
of one ignorant of the utility of forests, to what it does in the 
mouth of one who appreciates all the interests concerned. 

A considerable number of officers know of nothing of what is 
called "Forest economy.". They either do not care, or do not 
know, that a forest is a necessary part of the organization of a 
country, just as drains are of a city ; or they merely say the 
" theory that foresta are useful-is vague and doubtful,t and 
if there is a more palpable necessity for railway fuel or timber 
they believe somehow or other that it will be all right, and that 
coal and iron may replace wood :" besides this theyare largely 
affected with the tacit belief that an>-how it mill last their time- 
for forest destruction does not go to completion in n day. And 
thus they think to keep things easy and quiet, by giving up all 
Government interference, as they call it; then it is that phrases, 
such as those I quoted, are used : and that being their real 
meaning, it hardly needs argument to point out their error. 

How should we act in a matter in which we do earnestly and 
practidly believe ?-e.g., in the caae of suppression of cr satti" or 
in cholera or small-pox ? We do not there think of 
giving up the point; me say that the evil must be euppressed, 
come what may, and cast about to find the right way of doing 
it. That is exactly what I urge for foreste. Thme never 
political danger in doing what is right and for the ~ e a l  b e 4 t  of 
tire people, be t h y  nmer 80 ignorant of the advantage. 

With forest conservancy you have the additional difficulty that 
it is, and always was and always will be-at least for an indefi- 
nite time to come-not in this country only, but in every country, - - 

unpopular among ignorant peasants, and interested people who 
might know bettor. You cannot therefore he popular, but you 

A cheap little book by Jules C l a d :  "Etudes Bur l'&onornie Foreatiore" 
(Guillaumin-Paris) ought to be in every oue'a bnnds. 

t ~t ia nonderful how many ignorant people say thic+because they hap en to 
have vaguely heard t h r  some clnima, like that of inereaaing the minfull, we Lubted 
or denied, extend the denial to the whole aubjject of local iduence ! 
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may be just. I t  is not j~lstice, but weakness to give up all that 
the Government has claimed and all that it derives from 
preceding Governments. 

In  every forest settlement justice is to be aimed a t  first; and 
then as I have said, there are a thousand ways of diminishing the 
odiousness of forest restrictions. Once secure your estate and 
provide that it can be so managed as to be kept in a state of 
improving or at least of undiminished productiveness, and you 
may be as liberal as you like with the ~ i e ld .  Directly you go 
beyond this and think to please people by giving up the estate 
to destruction, allowing such grazing without restriction, such 
cutting as permits no reproduction, and you are doing an injns- 
tice. You may stave off present complaints in your time, but you 
will not save greater trouble hereafter. I n  another sense than 
the Roman writer intended, you may "make the place a desert 
and call it peace.'' 

No Governmcnt right should ever be let go where i t  is not 
judicially and honorably abandoned as really not being a right at 
all. And this can never be done when;Government has openly 
claimed the right for years, so thnt the clamouring people them- 
selres would be bound to admit that they knew of the claim. 

If  an additional facility for grazing or for wood, or lowering 
of prices or some other coucession is required, this can 
always be effected without injuring the State prestige; and care 
must be taken to see that it i s  done, withcut detriment to the 
right of Government and without practically amounting to a 

destruction of the forests. 
What a difference does this present to the '( laissez aller" 

policy, too often advocated in the interest of "keep thin? 
smooth" and too often it is to be feared, practised in our deal- 

ings with the people in many parts of India. I t  is not the least 
of the benefits which a forest service can render, that it helps 
strongly to hold on to Government rights and to put a usefill 
drag on the purposeless-or easy-going--or over good-natured 
granting away this, that, and everything; and above all opposes. 
giving in to clamonr as clamour, without enquiry, and without 
a recognition of the rights of the State and of its object, 

as well as tlle oljcct of the clamourers. Some persons seem to 



consider that injustice to Government (which means irljustice to 
the country as a whole) does not matter, as long as injustice to 
the individual or the lociil community (i.e. to the part) is not 
done. 

To render efficient service in this direction the forest officer 
must, a13 one of his chiefest subjects of study, familiarize him- 
self with the local tenures, the land system, the social history, 
habits and customs of the population, aud with the nature of set- 
tlements, and in fact with the whole course of action of the State, 
in its relation to tlie country over which, as regards its forest 
area, he has charge; be must show by his practical and fair 
appreciation of local requirements, that he is a supporter of the 
State right, not from a narrow departmental basis, or from a 
desire to grasp a large revenue which mill look well in the 
Annual Tabular Statements, but from a conviction that he has to 
strengthen the Government he serves, and make its power for 
promoting right and equity, the public health and the public 
safety against famine, felt and appraciated. 

B. H. B. P. 
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8iI Seebs nnit @~IS.* 

THIS is a report similar in purpose to the report on gums 
and resins which me recently reviewed. I t  does not present 
the same scope for detailed criticism, as the substnnces it deals 
with are fewer in number, and simpler in character, most of 
them being largely grown and well-known articles of export. 

I n  the case of gums and resins, we have a vast number of 
little known substances, often of doubtful identity, and the 
question arises what trees really produce certain marketable 
gums ; then also arises the question how far it will pay to 
collect and export products which have to be gleaned here and 
there from individual specimens scattered over a vmt extent of 
country, and then conreyed to the ses-board. Many gums and 
resins which, offered in small selected samples, exhibit promising 
qualities as drugs, or elements for industrial manufacture, can 
in practice only be obtained in limited quantities and a t  a cost 
which prohibits remunerative export. Hence the study of 
gums and resins is in many instances one of pnrely botanical or 
scientific interest, though it may turn out in the course of such 
enquiry, that some hitherto undiscovered quality appears in some 
particular product which richly reward8 the abstract enquiry. 

I n  the volulne before us, there is much more scope for valuable 
statistics and commercial information, and these are freely and 
judiciously supplied. 

An interesting introductory note on the nature of oils and 
their chemical and practical characteristics is given, and the 
claesification is explained. 

Of the Kitty or expressed oils we have rt natural cla~sifica- 
tion, according as the substances resemble wax, are solid or semi- 
solid fats or are fluid. The fluid oils are again subdivided, accord- 
ing as they are used for eating or cooking, for burning or in 

' Re ort on the Oil Seeds and Oils in the India Xuaeum, produced in India, by Dr 
M. C. zookc, l878. 
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medicine, or possees the property of " drying" under certain 
treatment, in which case they become peculiarly valuable to 
the painter aud varnish-maker. A second great division of 
oils provides for those that are volatile or distilled, of which 
the " attirre," including the well-known otto of roaes, are ~nmples. 
Some volatile oils are not used for soents, but as medicines. 
Most Indian collections exhibit under the latter bend a large 
rmnlber of medicinal oils, which are not true distilled oils, 
bnt are merely sweet or edible oil, flavoured or impregnated 
with certain medicinal substances. No animal oils are includ- 
ed, nor are there many in use in India. Tallow is used for 
candles and soap. Bear's grease and tiger's fat, or leopard's 
fat, are occasionally prepared for medicinal use, and in thn 
Punjab exhibition two fanciful curiosities figured, viz. "oil 
of scorpions," suppoeed to be a cure for scorpion bites, prepared 
no doubt by boiling scorpions in oil; and what is called " rau- 
$an-i-pinJ' or pelican oil; a  ello ow limpid oil which was sent 
fiom Dera Ghazi Khan. The pelican is found on the Indus, and 
its bones and flesh hoiled down yield the oil. 

B blistering oil prepared with a small red insect called bhir- 
bdti, apparently resembles our canthnridine oil. We may also 
notice two very disngreenble oils obtained by the destructive 
distillation of wax and of egg-shells. 

Returning to those oils which nppear in the catalo,oue, we 
may notice as regards nomenclatnre, the same series of misapelt 
names as in the previous report. It i~ most astonishing that, in 
a language whieh can hardly be said to have any fixed value 
for its vowel sounds (which, e.g., representa by one combination 
" o n," the various sonnds in poultry, ti~rough, cough, plough, 
~o.orig.4, do~igA,) in such a language it should be attempted 
to spell Indian names phonetically. It is true that some 
people object to changing the spelliug of words which have 
become familiar; but this argument holds good because the 
words are familiar, and is not on the ground that it helps 
people to pronounce ur~known words. That the system, 
or rather want of sy atern, follo~vd in Dr. CookeJs report, fiilsto do 
this, could be inctantly provad by simply asking an.v one unac- 
quainted with the native names, to read the aamoe on P page Of 
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the Report : he will nlispronounce seven out of twelve. The 
only system posqible is to adopt (as shown in our late Review) 
a simple fixed value to every vowel, distinguishing the long 
and short, or broad or curtailed sounds by accents. The con- 
sonants are left to take care of themselves ; represented by 
their nearest English equivalent; though of course the use 
of diacritical dots or points to distinguish the different kinds of 
;L d," u t;* K C  r,u a 6; k,', kc., kc., would be, in cases re- 
quiring special accuracy, desirable. 

With regard to the different classes of substances, we have 
first waxes. The Rhw succedanea, a well-known hill tree, is 
said to yield from the slightly roasted and crushed seed, a 
white wax. We should be glad to learn if any one in India 
has ever seen this product. 

The peth8--or Benincaun cerifera, the beautiful transparent 
fleshed gourd, from which the well-known Delhi sweetmeat of 
the same name is made, is said to exude a wax on its surface. 
We have never seen this substance, m d  were always under 
the impression that the plant waa called " cerifsra" from the 
resemblance of the substance, especially when boiled, to trans- 
lucent whi te wax. 

~mon$vegetable fats, the Bausia butter of Knmaon holds 
a prominent place. 

The Exmcuria sebifwa, formerly called Stillingia, the tallow 
tree, furnishes a good instance of products which distance 

' from sea-port rendere useless. I t  grows like a weed in the 
lower hills of the North-West, flourishing in the Dehra Drin, 
and also in Kangra and Abbottabad further west. As far 

m 
as me are aware, no tallow is ever extracted, except by way 
of curiosity. I t  is said that, besides the tallow which is contained 
in the capsnles, the hard black seed itself when crushed yields 
a fluid oil. The tree is chiefly grown for ornament, and its 
lovely antnmn tints, incl~iding purple, yellow, and crimson, 
render it deserving of this favor. 

The medicillal oils do not call for much attention. That said 
to be derived from the seed of the onion, is probably only a 
sweet oil flavored with onion or garlic juice (p. 20). 

Under almond oil, the vernaculni for l i t ter almonds is given. 
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tLB$dhm" (not bndam) is an almond generally, badtim talkh 
is a bitter almond, and B. shirin or mitha W & m  is a sweet 
almond. 

Under dnamirta, the synonym-bacaen-ka-phal (possibly 
bakain-ka-phn1)-is, we think, incorrect (p. 23). 

There is not the least reaaon to believe that the seed of the 
" kachdr" (Baultinia varicgata), or those of Bombax malaba- 
tieurn, yield oil (p. 27). 

W e  have to note always additional words signifying r r  seed," 
just as in the gum and resin catalogue we found additions 
indicating L! tree." 

The native names for the different kinds of mustard and 
rape are all mixed together. In  the North-West of India at  
any rate, sarsod or saroh is applied to Brassica campeuttis, and 
hi or t&i6 to B. jl~ncea. 

Thrrimira (or Assh Pji) is another mustard oil ( B r a s h  
m a )  but put under E w ,  and therefore separated by some 
pages to meet the exigencies of alphabetical arrangement. 

The oil from the seeds of the dhhk (Butea frondosa) @. 31) 
requires investigating. We have never heard of such a product 
though the tree is common enough. 

Passing to page 49 we would invite forest officers in the 
Himalayas to enquire and inform us about the seeds of the 
balsama (Impatiens) : these during the rains are abundant in 
many species ; covering whole hill sides with often rank and 
luxuriant growth. We have often heard of the seeds being 
collected for oil, but have never seen either the seeds or the 
oil. Samples would be particularly acceptable. 

At page 52 a long and interesting account of linseed oil is 
given. The native names are strangely spelt as usual : those 
given as Persian are really Arabic words put into Persian 
form. Dhlin-ul-kathn or zrin-ul-katan is the Arabic form. 
Abai is a clear misprint, and not a synonym, for the invariable 

Alsi" used all over Hindustin. 
Linseed oil is the chief oil that has the property of becoming 

a drying oil when boiled down (or allowed to ignite and 
burn) till its volume is reduced. 

Under Melia, sp., p. 57, the same defects are observed as 



in the gums and resins. What is the difference between 
Melia azedarach and Melia eemperuirens? they are the same 
tree. 

The oil of sohinjna seed (Mwinga pterygoeperma) (p. 61) 
appears to require investigation. 

Under poppy seed (p. 64), the common native name for the 
seed '' khash-khis" is not given. 

The Pn'nacpia (p. 66) (Behilzar or Bdhkul, not balkar) is 
found in the P ~ ~ n j a b  hills at 5,000 and 6,000 feet elevation, 
and is certainly used for oil locally, bat not for export or in 
large quantities ; the plant grows wild on fallow hill sides, kc. 

At pa,oe 67, it is said that no d or oil of the apricot is in 
the Museum. This can easily be remedied. The oil of apricot 
seed is th common every-day oil inKulu, the Sutlej, Chamba 
hills, arid elsewhere. 

At pages 74 and 75 the Arabic names of sesamam and of 
tile 961 (Shorn) would puaale better Arabic scholars than we 
are. As no skl tree grows anywhere near where the Arabs ever 
came, it is difficult to know how a genuine Arabic name for 
it could exist. Eng-gyeen of Bl~rma is not the Sbrea tobwsta.. 

Will officers in charge of sil forests find out whether oil is 
- 

ever made from the seeds and send some of it ? 
At page 77, there is no p e m n  to believe that teak seed yields 

an oil. The wood oil of tat& is a substance not within the 
scope of thereport. 

The Inquirenda at the close of the report, must be referred 

THE present is a revised edition of an interesting pamphlet 
published by the writer about two years since. It contains 

much new information, and a set of carefully prepared tables in 
conuection with the trade in sliell-lac and lacdye, which were 
not available when the first edition was written, and the memo- 
randum may now be said to record nearly everything of useful 
importance relating to the sul~ject in questiou. 



The production of lac, when carried on artificially, appears 
to be a simple undertaking, and to be conducted in much the 
same way in different Provinces. Briefly, the method practised 
is that of applyiug a few twigs or branches, on which lac 
encrustations or cells have been deposited by the "Coccus 
Lacca," to the new trees desired to be brought under cultiva- 
tion, care being taken that the trees so treated belong to one 
of the many species for which the insect has a proclivity, and 
that the seed-lac is applied to them a t  the proper season. Mr. 
O'Connor gives us separate descriptive accounts of how the 
above process is carried out in several different parts of the 
country, and me believe we are correct in stating in a general 
way, that all the raw material has qp to the present time been 
collected or produced by private iudividuals. 

From a table published on page 89, we learn that the foreign 
trade in shell-lac, the manufactured article, has developed very 
rapidly during the last ten years, increiwing from 36,G53 cwts., 
the quantity exported in 1866-67, to 80,645 cwts. in 1876-76; 
and that within nearly the same period the market price of the 
article has fluctuated in an  extraordinary manner. I n  1866, a 
maund, weighing 8% pounds, of fine orange shell-lac realised RB. 
SO, which price fell to Rs. 24 in 1867, rose rapidly to Rs. 94 
in 1874, and fell again to Rs. 51 during the early part of 1876. 
This fall iu prices appears mainly to have ariseu from the 
market becoming temporarily overstocked, the result of a rush 
to supply an article for which there was II brisk demand and in 
which rapid and large returns were obtained,-to competition, 
arising from the estallishment of new firms, and also partly to 
the inferior article presented for sale. During tile year 1875- 
76 there appears to have been an 'increase iu the expork of 
13,000 cwts., and i t  is said that this increasecl demand, coupled 
with the previous 1iigl1 prices, encouraged adulteration to such an 
extent, that the so called lac, in many cases, consisted of 50 or 
60 per cent. of ordinary resiu. On this subject the writer has 
the following :-" The effect of the great demand for shell-lac 
aud the excessive speculation in the article duriug the last two 
years are sllewl~ in the figures representing the exports for the 
official year 1875-76. Since then, however, there bas been a 



corresponding reaction and depression in the trade, and prices 
have fallen, as will be seen from the table printed on page 55, 
from a maximum of Rs. 97 a maund and a minimum of Re. 
53 per maund in 1874, to a maximum of Rs. 57 and a mini- 
mum of Ra. 22 per maund in 1876. I t  is not probable that 

this depression will be of long continaance ; but those who are 
interested in the trade might do well to take warning by the 
fall which hrrs occurred, and bear in mind not only that it is 
possible to overstock the market in a period of feverish excite- 
ment, but that uureasonable prices may cause consumers to 
turn to  other sources of supply than India for their lac. It 1s 
an error to suppose that  India alone produces lac. No doubt, 
practically she may be said to possess the monopoly of the 
trade a t  present, but some quantities are also exported from 
Sinm and tbe Straits Settlements, and a development in tho 
trade of these countries would aesuredly follow upon a conti- 
nued unreasonable valuation of the Indian lac, ahd carelessnese in 
its preparation for the market. A considerable silk trade has 

slipped out of our hands, and a once flourishing in- 
dustry is in a state of decay, because unreasonably high prices 
have persistently been combined with an inferior article." 

W e  however are not sanguine that the rates of shell-lac 
will rise again to any material extent, nnlesa the industry 
should receive a still greater impetus than heretofore by the 
commodity coming into more universal requisition; or that 
the firms who have lately engaged in the trade, on the expect- 
ation of realising the prices of 1874, should back out of it on 
finding that this is not probable. The former high prices, we 
believe, mere greatly owing to the limited number of European 
houses engaged in supplying the foreign markets, u-ho as long 
as the demand continued in excess of, or equal to, the supply, 
could obtain, witbin a certain margiu, whatever prices they 
cliose to impose. Since then, however, the trade has developed, 
new factories, belonging to new men, have sprung up, and the 
industry has been commenced successfully in other countries 
than India; and it seems to us that this competition may 
fairly be expected to have a lowering effect on thc pulses of 
tlre market, especially rre i t  would appear that the dema~ld 



has attained ita present limit. But from a return given on page 
41 of the pamphlet we learn that more than 90 per cent. of the 
total amouat of shell-lac exported from British Indin is ship- 
ped a t  Calcutta, and that about the same proportion of the 
whole is purchased in unequal shares by Great Britain and 
America ; the former taking 59,199 cmts. out of the total 
quantity sent to these two countries, viz., 72,814 cmts. Thero 
are good grounds, therefore, for hoping that, should no better or 
cheaper substitute be discovered, the present demand may here- 
after expand to a considerable extent. The amount of stick-laa 
sent out of the country appears to be quite inconsiderable. 

Compared with shell-lac, the trade in lac-dye has undergone 
even greater fluctuations. The quantities of this article 
exported rose from 11,700 cwte. in 1866-67 to 20,500 cwts. in 
1869-70, from which date there was a rapid fall to 8,377 cwts. 
in 1874-75. I n  the following year, however, there appears to 
have been a slight reaction in ita favor, as the exports rose to 
10,592 cmta. Lacdye has fallen too in price to such an extent, 
that one ie led to wonder how i t  can pay the manufacturer to 
give it any attention, or to indulge in a calculation of the 
profita that must have been realised from its sale a few years 
since: if a decent return can be obtained from selling it a t  
Rs. 15 per maund-its present p r i c e w h a t  could have competed 
with i t  as a fortune-maker when i t  was selling a t  Re. 85 per 
maund in 1869. But its day seems to have passed, in spite of 
its having been removed from tbe list of dutinble exports. 
'L Lac-dye, in fact, is now of very minor importance, both in the 
eyee of manufacturers and shippers, as compared with shell-lac. 
It has always had competitors in cochineal and otber dyes, but 
lately the competition of mineral dyes has become very formid- 
able. These aniliue dyes are produced so cheaply, and are 
worked so easily, that they threaten to supersede the use of most 
vegetable dyes, and it is probable that the prospect of I~ldian 
dyes will before long require much consideratiou from the State 
and all iuterested in them." With regard to cochineal, me have 
seen i t  stated that the Canary Islands and Madeira turned out 
between them the large quantity of three million pounde 
weight, and that Great Britain alone paid annually a million 

N 1 



of dollbnr for the dried bodies of the insect contaiuing this 

dye. 

Mr. OYConnor mentions that the Forest Department has 

commenckl the artificial production of lac in a t  least two 
different Provinces, but me are not informed to what 
extent their efforts have succeeded, beyond the fact that a few 
acres of lac plantation have beeu established with good results 
i n  Burmah. One point appears tolerably plain, &., tha t  the 
manufacturer has up to the present time found no difficulty in 
obtaining the ram material in sufficient quantities, and a t  a 
rate to enable him to turn out the worked-up material with 
handsome profits ; for his prices, as we hnve seeu, have suffered 
from the markets becoming overstocked. Under these circum- 
stances i t  becomes a question whether Government should take 
part in the production, and unless good reasons can be shewn 
for the step, it would appear to us inexpedient. But there can 
be little doubt that GFovernment should be able to carry on the 
cultivation in a cheaper manner and with less risk than can be 
done by private iudividuals, for the production of lac is more 
or less a speculative undertaking. A drought will render 
nnproductive two or three seasons' work, and in Indian Forests the 
same result may be brought about by fires, which are an annual 
institution over the greater part of the courltry where the insect 
is found. Frost, too, has a very damaging effect on the crop, 
and the winter gathering may be badly effected by heavy rains 
during the summer evolution of larva. Of course, the risk from 
physical causes, such as drought, frost, and rain, apply equally 
to both Forest Department and private speoolator; but the 
former hnve large areas of forest which are protected from fire, 
a trained and intelligent staff of officers and subordinates, and 

tracts of forest land from which suitable selections 
could be made, all of which appear to us fncilities likely to render 
their efforts more uniformly snccessful than those of private 
agencies; and if so, they merely should result in the production 
of t.he article a t  n minimum expense. For these reasons we 
hope the Department mill give the experiments their best atten- 
tion, m d  not allow one or two initial failures, should such be 
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experienced, to lmen  their endeavours in bringing this means 
of increasing the forest surplus to a successful issue.* 

z. 

THE August number of the Revue des Ea~tx et Porkts 
contains a report by M. BOUQUET DE LA GRYE on the Forests 
of Roumania, addressed to the Administration at Bucharest. 

A report on forests situated in a country to which forest 
conservancy is new,-forests, too, wlrich liave been mutilated, 
burned in the exercise of the " sacred rights" of the people, 
aud the recommendatious which an experienced French forest 
officer makes regarding the first steps to be taken for their 

- - 

amelioration, cannot be without interest in India. 
The charming way in which things are put in the original 

- 

French cannot, however, be reproduced, and the article (page 
265, No. 8 of 1876) should be read. 

The forests contain the magnificent area of 816,335 hectares, 
equal to about 2,015,261 of our acres. This area is only 
approximate, as many of the forests have not been surveyed. 
The wooded area is also less than this, rn the forests are full of 
large blanks (cladre) aud extensive enclosures of grazing 
ground (enclaves), and the area of these has to be deducted. 

The forests in the plains have oak as the dominant species- 
those on the lower slopes of the hills consist also of oak with 
beech and other secondary species. The forests of the mom- 
taius contain beech, silver-fir, and spruce. But abusive cutting 
has in many places destroyed the coniferous element almost 
entirely. The growing stock is very irregular ; everywhere the 
forests are full of dead or dying trees mixed with trees of middle- 
age ; but young thickets are rare ; this s t a b  of things bei& the 
natural consequence of excessive grazing, fires, and other delicts, 
and want of proper exploitation. The conditions are, however, 

We hope the Department will be successful, but as far aa our experienca goea 
at present, the production and collection of the raw rtuterial d l  only be remunera- 
tiro, when the price of the labor is not t&en into conaideration, M in the case of 
the Natives of the country who general1 y collect the lac in their s are time, when not 
mupied with y r i c u l t d  opemtiom, and when they have notkng el* to do.-Tnn 
Enrro~. 
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very favolaable for tree growth, and M. DE LA GBYE considers 
that the stoppage of destructive agencies will in most cases 
suffice to effect a regeneration. The soil ia ~'marvellously 
fertile." 

Following the order of subjects chosen by the author, I shall 
extract a few notes under each head, shewing how very similar 
the difficulties found in Roumania are to those. we have to 
encounter in India :- 

Pasturage.-The farmera of each domain give out grazing 
leases; each farmer has the right to let cattle graze in any 
forest over 20 years of age. 

I may here remark that tbis rule hns had just the same con- 
sequences as the absurd idea held in Upper India in former 
days, that i t  was only necessary to reserve to Government the 
right in the standing trees or bushes. 

I n  the former caae, as the cattle do not allow any new wood 
to grow up, when once the first period has passed, there never is 

m y  more forest under 20 Fears of age ! In  the latter case, the 
result was much the same; no protection being afforded, no new 
growth would appear, or too little to form a continuous mass, 
and as the " standing trees" were cut or died from age, the 
right of Government and the forest would disappear together. 

Grass is also cut in all blanks. The consequence is that there 
is no reproduction-the sickle cuts what the months and feet 
of cattle, small and large, have left. 

Porert Ofew8.-The people '' have an inveterate habit of 
considering the forest pa a common property from which every 
one may with impunity take what he pleases. People take 
wood from the (State) forest as they would draw water from 

, a river.'' 
M. B. DE LA GBYE with truth says (what would make some 

old Commissioners shudder) that " these ideas 
of a by-gone age muat be got rid of by active supervision and 
prompt repression." 

The only guards at present are chosen from among the un- 
lettered peasantry who are under the inflt~ence of the farmers. 
The prosecution of offences is slow, and the punishment un- 
certain. 
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The finest poles in the forest have been cat, became it is easy 
to remove them. Everywhere trees are aeon hollow, mutilated, 
dead, and young shoots hacked. 

When a tree ie too large to fell easily, they cut it above and 
make a series of deep notches to form a ladder np the stem. 
The finest silver-firs often show deep gashes made by the wood- 
men to test the quality of the wood,-which not pleasing them 
the tree is left. In other cases, trees are fired at  the root, so as 
to make them fall easily. The peasantry also set light to old 
trunks so as to warm themselves easily, and these often bum 
for weeks together. 

Exploitation.-The Administration, i t  seems, had begun to 
think of introducing system and conseqnently (while doing 
nothing to improve the repression of offences) had stopped all 
exploitation in forests for which plans had not yet been drawn 
up. To some extent, of course, this idea had a reasonable basis ; 
but as an enormous area was full of trees over-matare, dying, 
and dead, there mas a great mass of material accumulated on hand. 
1d some cases where an exploitation was ordered, the sccumu- 
luted mass  roved too great to be disposed of, or so situated 
that purchasers were not forthcoming. I n  many cases the 
"personnel" was so scanty that officers could not be made 
available to prescribe the most urgently required cuttings. 

All arnknagement therefore has become impracticable. It is 
not possible to arrange a p;an for a long period for foresta in 
which the greater part of the stock is dead or dying. 

Regulation of Pasturage.-In this country, as in many of our 
Indian districts, the interests of agriculture, forestry, and 
grazing are so closely bound up together that it is not possible 
to modify to any great extent one, without affecting the others. 
To prohibit grazing altogether could not be thought of. But 
all leases must be made to define the extent of the blocks for 
which they hold good, nnd they must be granted under 
supervision, so as to allow of the forest officers selecting blocks 
to be closed for reproduction. 

Bs the forests of the Carpathian mountains enclose large 
areas of grazing ground, i t  is not possible to give up these 
areas to be clothed with trees ; these grounds, in fact, conetitub 



, 300 M. DE LA QBYE ON FOBLSTS I N  ROWMANIA. 

one of the sources of wealth to this country ; but their boudd- 
aries have to be determined and defined routes laid down by 
whiclr they may be approacied th~ough the lorest,-" i t  mould be 
no use talking of closed blocks, when the graziers could fill 
them with their cattle under pretence that they were being 
driven through to the upper pasture grounds." 

To protect againat fire (for here the people set fire to the 
grass to improve the quality of the young growth) a con- 
dition in the lease will be inserted, providing that the 
whole forest burned mill be immediately closed against graz- 
ing :* thus i t  is to be made against the interest of the people 
to burn, as their act will of itself defeat its object. 

I t  is unnecessary to reproduce what is said ahout organiziq 
the service so as to prevent crimes ; for the remarks relab to 
an existing state of things which does not resemble that with 
which we have to do in Indin; but the fixing of a definite 
headquarters for each official and the conetruction of housea 
near the forest are urged. 

Improvements in Wm3king.-The staff is too small to arrange 
for this properly. The excuse is that public fnnds do not 
permit its increase. M. DE LA GRYIF urges that this is to 
argue "in a vicious circle." There is no staff, because there 
is no forest revenue ; there is no revenue, because there is no 
exploitation ; there is no exploitation, because there is no staff 
to select, mark, and sell the treat. Happy the people who have 
only this vicious circle to deal with ; how much harder to 
convince financial authorities that i t  is wise to allow a proper - - 
staff where only planting has to be done, and protection and 
improvement effected in ruined forests, of which future age8 
will reap the benefit ! 

The S tab  has been too much occupied in making working 
plans, and not enough in giving value to its material at  hand. 
Before you make a working plan you must see that you " put 
your produce within the reach of commerce." If, having 
made a plan, you cannot dispose of your material, the plail 
mill be ~uspended and become useless. 

Thin rule r a n  enforced by me in Sind, while acting an Comervator of Forerta in 
that province.-W. S c ~ x c a .  

It u now enforced by law in the Panjab Hill&-B. H. B. P. 
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[This is eminently trne ; but Indian forestera will not forget 
the 0 t h  side, &7., that where you are able to sell all your 
produce, and have continnal demand upon it, it is against all 
economic right for us, the mere usufructuaries of the forest, 
to go on exploiting withont knowing the extent of the annual 
jield which is the limit of our proper use of the forest.] 

The Administration is to anthorize cutting wherever neces- 
sary ; " it is better to make an exploitation even poorly justi- 
fied, than to let a forest ruin itself for want of cutting." 

Metlwd of fieatmerit.-After warning that a thorough explo- 
ration of each locality is needed, and adding that the author 
has not attempted "in n month's visit, a study which mould 
demand 20 years of assiduous work," and that his remarks 
are suggestions or idem only, to be modified according to cir- 
cumsL~nces;-it is recommended for the plain forests (oak 
chiefly) to adopt the method of L L  tire et aire," taking off all 
the standing crop, with the exception of a number of reserves. 
The reserves are to be 80-100 per hectare (say 30 to 40 per 
acre) ; the rotation to be 40 pears. Wllen t11e forest consistg 
chiefly of old and dying trees, if the reserves will not live 
through so loug a period, the rotation should be diminished to 
e0 years. 

The soil is so good that, except for blanks and for those 
forests which are all composed of dying trees, and must there- 
fore be replanted artificially, rest and protection will enable 
the reserved trees to restock the forest by their seed shedding. 
Nurseries are to be ~ r e ~ a r e d  for filling up blanks, kc. 

For forests on the lower slopea, the method of "cutting for 
natural regeneration" hm to be followed, but at  present there 
are no officers who know horn to make the successive cuttings 
properly ; therefore, for the period which must intervene while 
such persons are being got together and educated, the cutting 
to be done is only of dead and dying trees. The object is to 
make clearings which will be nat~~ral ly resown, and form blocks 
of young growth of u~~iform age which will form the material 
for a future regular plan. 

These foreeta mould appear to be the ones best situated to 
attract the export tnrde, so that two things have to be attend- 
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ed to: first, to make the cuttings sufficiently extensive and 
important to attract large timber traders and speculators, and 
this, it is hoped, will be possible, as the timber is of " exception- 
ally fine dimensions ;" and second, to select the sites of the cut- 
tings to be first taken in hand, in places as favorable for export 
as possible, or where there is a large local demand. 

The mountain forests,consisting of beech, silver-fir, and spruce, 
either pure or mixed, have been over-cut as regards the conifers, 
in all places where extraction was easy. There they had been cut 
by the " tire et aire" system, which was altogether inappropriate. 

For the very irregular forest resulting from this treatment, 
followed by destructive grazing, the selection method is the 
only one applicable. 

Well-executed " selection-cuttings" will be made to favor 
the conifers ; and besides this, small fellings a t  a number of 
points will be advantageous in preventing the stoppage of local 
industries, which have already suspended their work for want 
of wood. The dangers of selection-felling will be much 
reduced if the selection is confined to areas clearly defined by 
natural boundaries, which have been examined beforehand by 
competent persons. 

Then follow some remarks about the conditions of sale which. 
were, in Roumanin, made too strict. 

The Sta$.-In the whole area of the foreets they had in 
Roumania, under the " central administmtion" (which the 
Report does not touch), 4 inspectors, 10 sub-inspectors, and 32 
guards. (Deputy conservators, assistant conservators, and forest 
rangers-gardes-generaux). Such a staff could not know even 
superficially, the enormous area under its charge. 

The administmtion of forests comprehends three branches : 
" protection," " management and working," and '' control." 

I t  is necessary to see that the staff can efficiently perform 
all these. The first comprehends the forestpolice, the preven- 
tion and detection of offences ; there are certain official8 
belonging to the domains in Roumania, who fulfil their duties, 
and there are also " gnrdes-limites," or bouodery-keepers spoken 
of in the same category. All such should be under orders of 
the " gardes-geaeraux." 
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The management and working comprises the recommending 
of the felling requisite (where a plan harr not been made), the 
watching of the fellings in progress, and of all other works. 
The " gardqenkral" i~ the executive officer for the purpose, 
besides being the immediate superior of the protective staff; 
over them are the ~nb-inspectors who get orders from the 
administration, and they direct their subordinates accordingly. 
The sub-inspector is responsible for all accounts of income, 
free grants, kc., and for discipline. 

The control is exercised by the inspectors, and these should 
b exclnsively so occupied. They are constnntly to inspect 
and see that everything is done in order and properly. They 
are to advise on all working proposals. 

The last question taken up is how to get proper men, and 
Y. DE LA GRYE would be astonished if he knew what discussion 
this matter hss given rise to in India. He takes it as a m a t t ~ t  
of course that fmest agents must be taught their business, and 
plunges at once into a discussion of c lams and the establish- 
ment of forest schools as a sine qua non. 

With all our number of native rangers and foresters, 
we have only made one totally nnsuccetwful effort to get men 
through a semi-professional course a t  the Rlirlii Engineering 
College, and that is all ! 

There has been indeed some talk of doing better things than 
this, as the i~nportance of the subject is patent to any one with 
common sense. But to do good one must make a thorough 
sound bueiness of it. Any atttempt to do i t  cheap, and send a 
few men here, and a few men there, locally to learn what they 
can under an officer, who has already his hands full of work, 
as the chief forest officer of his charge, will be a failure. We 
must have teachers of aptituile whose chief work is to teach ; 
they may have charge a t  the same time of the forests destined 
'to be the teaching ground, but that is all. 

When will onr rulers get' ont of the " vicious circle" and see 
that true economy demands the proximate establishment and 
confirmation of a sound and simple scheme. I n  an appendix 
M. DE LA GRYE proposes an entrance examination and a final 
examination. The teaching to include- 

0 1 
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I. Geology, botany, and entomology, 3 lessons a week. 
2. Surreying, levelling, triangulation, kc., drawing plans 

and maps, &c., 3 lessons a week. 
3. Forest works (slides, roads, tramways, floating timber, 

e~t~inction of torrents, &c.,) 2 lessons a'week. ' 

4. Sylviculture (working plans, principles of culture and 
exploitation), 2 lessons a week. 

5. Forest law, &c., 2 lessons a week. 
Each lesson lasts an hour, and two lessons are given in a 

day. 
lmrrlediately after the lesson, an hour is devoted to writing 

out clean, the notes made during the lesson ; during the lesson 
itself no books are allowed, to prevent pupils getting things 
by rote, or learning by heart. 

Every day some time is to be devoted to drawing plans and 
maps. 

After the oonrse is over, tours and practical work in the 
forest begin. 

Before concluding his report M. DE LA GRYE draws attention 
to the great injuries caused by torrents and ravines which have 
resulted from the denudation of the soil and abuse of forests in 
Roumania. 

All the rivers alter their courses, and are filled with sand 
carried down from the mountains. They are neither navigable, 
nor can they be used for irrigation, or as a motive power for 
machinery, the sandy deposits entirely prevent " canalisation" 
and embankment. 

Near all villages in the mountains, torrents and ravines are 
worst, because there, abusive cutting and over-pasturing are 
the most practised; the further one goes from the population 
the less frequent the ravines become, and they disappear 
altogether in the wooded region. 

6 L  I n  no country have I seen the effect of the destruction of 
the natural covering of the soil manifested in so great intensity 
as in lbumnnia. This is due to the friable soil, which is com- 
posed wholly of matter easily mashed away, sand, pebbles, 
clays, and vegetable mould which have no cohesion." 
" When the steeper slopes of such lands are denuded, the small- 
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est streamlet of water cuts a furrow which soon becomes a deep 
ravine. Great sheets of rubble and other mateiials carried 
down by the melting snow, or by the rainfall, may be eeen 
spread at the foot of the slopes." 

" The waters carrying down these materials overwhelm cul- 
tivated fields, cut up the roads, and are a t  laat poured into the 
rivers, whose beds become filled up and their courses altered." 

M. DE LA GRYE goes on to point out how the cattle aggra- 
vate the formation of ravines, not only by destroying all the 
vegetation (goats especially), but by breaking up the soil 
and thus aiding the widening of the ravines, because as the 
water cuts in deeper, the tendency of the sides is to fall in, 
and the cattle help this mischief exceedingly. 

' r  Roumania," he says (and he might have said the same of 
Hazara, Rawulpindi, and Kanga,  and many other parts of 
India), cc ought to have as great a care for its mountains, as 
Holland has for its dikm; for it is threatened by torrents as 
the Dutch are by the incursion of the sea." 

It can m e r ,  he concludes, be considered an infraction of the 
tight8 of property, to make a rule which has for its object the 
prevention of the damage done by wasteful cutting and over- 
grazing. A proprietor who so treats the slopes on which 
ravinea and torrents may form, as to cause their formation or 
increase is inflicting an injury on all the proprietors below and 
around, which he has had no right to do. The law haa a right 
to require a t  least, that in ruining his own estate he should not 
ruin theirs also. 

The means are cheap and simple. To interdict rbsolutely the 
use of pIaces threatened with ravines, is often enough. At 
least an inexpensive system of staking or embanking kith 
"barrages:' may be required. It is not meant, of course, that 
every landslip can be prevented, and every calamity nipped in 
the bud : but that the preservation of a soil covering is the only 
known effective means of preventing and curing ravines. 
Medical science is not successful in curing every instance of 
disease, but we do not on that acaount neglect to call in tbe 
best surgeons and pbysicians in all cases of danger. 

B. H. B. P. 
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No. 17. Read the following letter from Lieutenant-Colond 
H. R. MORGAN, Oflciating Cms~~va tor  of Foreata, to the 
Semetay to Govmment, Revenue Department, Fort St. 
Gewgs, dated Ootacamund, 12th Atlgtrst 1872, No. 1415 r- 

WITH reference to Campbell Walker's report on English and 
Scotch Forests I have the honor to forward a Memorandum 
on the subject as certain suggestions regarding Reserves are 
made which, in my opinion, might with advantage be carried 
out. 

ENCLOSURE NO. 1. 

Memorandum on Coptain Campbell Talker's Rtpott. 

R ~ s s ~ v ~ s . - T h e  most important part of the report relates 
to the fresh light thrown upon the communal righta of those 
living in the new forests and the action of Government regard- 
ing thorre rights. I t  will probably be found that some similar 
action on the part of Government in this country would work 
well. For instance, where it is desired to improve a rich part 
of a forest, this part, to the extent of one or even ten square 
miles, might be fenced in and planted up, and at the end of 
twenty yeara, when the trees. were well grown, might be 
thrown open. In  this manner considerable areas of foresta 
might be snccessiqely taken up without at all interfering with 
grazing or other rights. 

2. PLANTATIONS.-A~ page 10 it is admitted by one author- 
ity that pita are better than mere "slitaJ' even in England, 
and I am very sure that pits are far superior to mere " elits" 
for India. The cost of pitting seems much the same in both 
countries ; but everythibg depends on the soil-the richer and 

We have been requested to publish t h e  papen, which are supposed to nhow that 
the doubh, entelt.ined in the Octaber number of the Indian Forester" regding the 
plrctim of forestry on the ?dadran nide, u e  unfounded.-THB E D I T O ~  



looser the soil the smaller the pit, the harder and poorer the 
soil the larger the pit. There is a third reason why deep pita 
are desirable in this country, viz., that the roots may rapidly 
bury themselves in the moist sub-soil below the influence of the 
run's rays. Our pits in dry places are often two feet deep. 

At page 17 Captain Campbell Walker in the last paragraph 
suggests the English mode of treating nurseries. From my 
experience I may say that i t  would not do. Did me grow fire 
and other trees which a t  five years uf age are only six feet in 
height it might be practicable? but the trees we principally 
plaut, aiz., teak, eucalypti, and casnarina grow six feet in a 
year and must be put out when yonug. As for the cutting of 
the tap roots I may say, as a rule, they are always shortened, 
and I do not understand how the mistake arose on Captain 
Walker's part. No two trees are treated exactly alike ; but 
I may, to prevent future errors on this head, explain the 
system. 

At Nellumboor the seed is sown in beds in April. These 
beds are raised six inches and have an icuer edge of three 
inches which retains the water for some time, when i t  slowly 
percolates through the bed. The seed is literally soaked in 
these beds for fifteen days ; when it sprouts the supply of water 
is decreased. By the end of June the planta are six inches 
high. They are taken up, and have tlre appearance of a bundle 
of radishes. A man shortens the tap roots to four iuches ; if leA 
longer the coolies turn up the end of the root, and the plant is 
sure to be sickly. At Mudumallai, n.liich is much colder, our 
plnnts by July are only two inches high, with tap roots only 
three inches long ; these are never cut, but carefully preserved. 
So it is with sandal-wood plants : we lift them when only three 
inches high, and never cut the tap root unless it exceeds six 
inches. With encalypti the plan is to lift the plants when six 
inches high, cut the tap roots, and put them back into beds six 
inches apart: when two to three feet high they are taken up, 
their roots bound up with moss, and re-placed in beds. When 
the roots show throngh the moss the plants are put out in the 
pits. The failures from this mode of treatment are never three 
per cent. 
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I may mention tllnt the tamarind and mango, when their tops 
are but three inches in height, have tap roots more than a yard 
long; it is best to plant these seeds in  eitu. 

I n  a moist damp climate like England or Scotland planting 
out can be carried on for uine months in the year; in this 
country we can rarely plant out for more than two months. 
I n  fact, the general conditions of forestry are so dissimilar that 
what does well nt home is very unlikely to succeed in India. 

3. WORKING OF Fo~~gm.-At  page 19 the stamping of 
trees is dwelt upon. This is practised on the Annamallies, where 
the trees contain from fifty to two hundred cubic feet. I t  will 
be found difficult to carry it out in all our foresta ; for instance 
Wynaad, which has had seven officers in ten years. This 
perpetual change renders forestry in this country very difficult ; 
in fact, what with fever, impenetrable grass, constant change 
of subordinates, &c., we cannot afford more than the roughest 
kind of supervision ; anything else will infallibly break down. 
I n  England they have no such grass, 60 fever, no irnpediments 
of any kind, and forestry, instead of being a life of great risk 
and exposure, is the healthiest life a man cau live. 

4. FENCING, as proposed a t  page 21, would cost double in 
India or ten annas a yard, and creosoting would hardly be 
effective ngainst whiteants. A ditch and thorn hedge in outr 
of-the-way places mould be found cheaper in the long run ; hut 
a small area might, as an experiment, be tried on the plan 
recomended. 

5. ADMIRALTY TIMBER.-As we very probably shall no 
longer supply the Bombay dockyards, the suggestion of sup- 
plying the English dockyards direct is a good one. 

6 .  Saw M1~~s.-W'hat we require is a portable machine 
that can be carried to a dep6t in the forest and worked by 
elephants or bullock-power, a single vertical saw. To saw teak 
and saw deal are very different things. I gave the idea of 
what mas required to Mr. Smith, the Mechanical Engineer at 
Wellington. He promised on going home to see if he could 
work it out, but I have not heard from him. Many of our 
logs are so large that they require to be divided before they 
a n  be carted amny. I have always experienced great di5culty 
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in obtaining sawyers for this work. What with jungle fever 
and the fear of wild elephants, my sawyers soon dwindled 
away, leaving the work unfinished. 

Turbines when there is a fall are very effective, but circular 
saws are constantly buckling, and cannot be repaired except at  
Madras. 

7. G~ZING.-The remarks on grazing at page 23 are to 
the point and command attention. 

8. CREOSOTING.-T~~~ was tried on the Madras line, bnt 
was not proof against white-ants, I believe. 

9. I n  conclusion, I would remark that if an intelligent 
officer like Captain Campbell Walker had had opportonities of 
visiting Nellnmboor, the Annamallies, Wynaad, &c., he would 
not have fallen into tire errors regarding planting that he has 
done, nor would he have recommended (page 32) wire fences for 
places where elephants and bison, to say nothing of white-ants, 
mould soon destroy them, nor (page 33) steam engines for forests 
where jungle fever would quickly prostrate the Engineer. I 
would only too gladly recommend Captain Campbell Walker's 
scheme if I thought it would succeed ; but on t l e  Annama~lies 
and in Wynaad I fear nothing bnt the simplest sawing n~achine 
such as I desire, but cannot obtain, would be of service. I t  is 
admitted at  page 32 that the sawing difficulties are "very 
great." The mode of felling adopted in Tinnevelly, cited as 
an example of "what now goes on," is an exceptional case, 
and hardly an example of what is done in the Department. 
Captain Campbell Walker deserves credit for ventilating these 
matters; but i t  seems to me that if we had a Manual showing 
the correct mode of sowing, planting, felling, dragging, cartiug 
and general mode of working the different forests, much mis- 
conception would be avoided and good results follow. Our 
present Manual is rather old, aud was drawn up by rarious 
officers, some quite new to their duties. I mould propose, if 
the Government consider it advisable, that a Manual for Forest 
Officers be drawn up by the Head of the Department; of 
course, in consultation with Forest Officers.   he Manual 
might contain tho rules of the Department, the mode of mork- 
ing different forests, the mode of planting pursued to be 
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exemplified by rough ~ketohes, the cost of cartinu felling, P ' 
dragging, kc. 

(Sd.) H. R. MORGAN, k t . -Co l . ,  
Oflciating Coneematbr of Foreete. 

OOTACAMUND, 12th Auguet 1872. 

NO. 18. ORDER THEREON, 5th heptemlm 1872, No. 1280. 

Forests, No. 1. n 
ORDER~D to be communicated to the Board of Revenue for 

circulation to Collectors and their 
Forest subordinates. 

2. The question of employing sawing machinery in the larger 
forests is one to which the Conservator should give his attention 
in communication with the Superintendent of the Government 
Worksl~ops. 

3. The Government fully approve the sngge~ted compilation 
of a revised Manual, and request Colonel Morgan to draw 
Major Beddome's attention to the subject on his return from 
leave. Colonel Morgan is thanked for his Memorandum. 

(True Extract.) 
( Sd. ) W. HUDLESTON, 

Secretary to Government. 

THE cutting of teak in the Annamally forest, the finest in 
Southern India, has had to be stopped, the Conservator of 
Forests having reported that there are no longer any' trees of 
the proper age for felling. The young trees will require several 
years to arrive at maturity; and tlre consequent temporary loss 
of revenue to the Madras Government will be considerable. A 
still greater evil than over-felling is the destruction of almost 
all the enplings of two or three years' growth by the fires lit by 
the herdsmen to provide paature-ground for their cattle, a prac- 
tice which haa done immense mischief, and threatens ere long 

Thin extrad fmm the &g&kwm juat to hand, ahowa what we shall come to 
without jroper working plans. A few more instsncw like this d l  do more good 
t h  all e preaching on our part.-'l'm EDITOP. 
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to leave the hills entirely bare of timber. A proposal for check- 
ing it by legislative enactment, and the conservation of the 
forests on what i known as the block system, has been sub- 
mitted to the Local Government by Colonel Beddome, and will 
probably be acted upon. 

TO THE BDITOB OF TEE " INDIAN FOBESTBR." 

DEAR SIR,-A letter appeared in your July edition, desoribing 
the temporary destruction of valuable bamboo resources by a 
general flowering. 

This drew my attention to the probable or at least possible 
importance of a memo., I find amongmt my notes on Forestry 
in B. B., of which I place herewith a copy at your disposal. 

Yours sincerely, 
A. C. F. 

WAYJOA, 8th December 1876. 

On the Irrawaddi exists a considerable trade in the large 
shoots of Wabo, Bambusa Brandisii (Monro) or De~idrocalamus 
Brandisii according to Kurz. They are used for Loatmnsts, 
balance buoys to heavily loaden boats, posts for house biiilding, 
&c., or brought down to Rangoon and sold for scnffolding. 

My first step was to fix the main sources of supply, which 
I found to be artificially created and conservatively treated 
forests near the river bank, and not, as I expectad, natural 
bamboo localities. 

I took the first opportunity of visiting one of the more im- 
portant of these forests near Myanoung. 

The plantation is situated within half a mile of the river 
bank on a rich sandy alluvial soil surrounded by excellent 
paddy fields and flourishing pine gardens. Its whole extent 
being above 20 acres, it is divided into blocks of & to 2 acres 
belonging to different villngers. 

P 1 



It was imp~sib le  tn ascertain the exact age of the forest, 
I,nt as several old inllahitants informed me that it Lad been 
planted during their early childhood, it may safely be put down 
to be above 50 years. 

This, however, is unimportant, but in so far tliat it has been 
ascertained by the cultivators that this bamboo flowers a t  the 
age of about 40 years, which witliout a conservative treat- 
ment would destroy the bamhoo resouroes of the area for the 
time being. 

To prevent this the villagers dig up a small 'portion 
of the stock with a shoot of the year, and plant it in t l~e  
begiuning of the rains. This method of cultivation is, of course, 
known wherever batnboo exists, but i t  is a fact which I have 
seen nowhere recorded, that the portions of the rhizome thus 
cut of? and separately planted has not only the power to produce 
a new clump of hamboo, but also to supply this clump with 
the same productive vigour as if i t  had been gown  from seed; 
and though the rhizomes of both bamboos are of the same 
stock, the mother tree will flower and die long before the youug 
plant. 

On the Irrawaddi the settings are planted into tho forest 
where a clump has flowered and died, on the outskirts of the 
plantation or wherever there is, for some cause or other, 
sufficient light for its growth. 
In the first year the setting produces the small whip-like 

shoots, similar to those springing from bamboo seed, these in- 
crease annually, till after seven years they attain a size of 
about 10-inches circumference and a height of about 40 feet. 

At this age they are cut for the market, but it is not till the 
clump has attained an age of 15 to 16 years, that mature sl~oots 
are obtained. 

When mature, all 3 years' old shoota are annually cut, each 
clump jielding 3 to 4 shoota. 

At Myanoung I found 15 to 20 yielding clumps per acre and 
&e pricea paid to the cultivator, I ascertained to be, Re. 1-4 
for a straight mature bamboo, and annas 4 for the smallest. 

A. C. F. 



VITALITY OF TEAK. 

Bitalit! of &%tali. 
IN his Report on the F m t  System of Britisl~ Bur~nah, pngo 

13, para. 72, Mr. Baden-Powell, dwelling on the wondel.ful 
vitality of teak, says :-I' Moung Poh Oh, Assistoant Conservator, 
assures me that he has seen a teak tree felled green, and lying 
on favorable soil, put forth shoote." I myself observed a sirni- 
lar fact the other day. In this case, a teak tree had been 
broken off clean by the mind, and the portion on the ground had 
produced leaves and young shoots poseeasing apparently the 
same vigour as if they had h e n  growing on a rooted tree. 
But a more extraordinary occurrence of this kind has jnst been 
mmmnuicated to me by my friend, 'Mr. Thomas, which happen- 
ed last year at the AlApilll sawmill attached to the Ahirf Reserve 

, in  the Central ProGncee. A lot of teak sleepers cut from green 
logs were stacked on the bank of the Alapilli Nala preliminary 
to being floated down into the Wainghngh. Some of the 
sleepers were not quite die square, but had pieces of bark ad- 
hering here and there at the edges. A large percentage of these 
sleepers that were inside the stacks, and which were, therefore, 
screened from the direct rays of the sun, threw up shoots at the 
commencement of the rains. As was to be expected, all the 
shoota were etiolated, extremely herbaceous (like asparaps, 
to use Mr. Thomas's own words), and bent about in every 
direction in their endeavours to grow towards the light. That 
the outside sleepers did not develop shoots may be accounted 
for by supposing that exposllre to the direct rays of the sun 
dried up the small strips of bark which contained the buds. I 
also feel inclined to think that darkness assisted in no little 
measure the growth of these buds until they burst through the 
hark and put forth leaves. Again some half round sleepers 
used in the saw pit threw up shoots in a similar manner. Some 
of these shoots were removed along with portions of the adher- 
iug bark (as ie frequently done in grafting) and put into the 
ground up to an inch or so abovo the bark; but Uey all died. 
I t  is right to lnention that the planting was performed by some 
subordinates without m y  Enropean supervision ; nevertheless it 
appears pretty certain from physiological wnsiderntiona thut 
the experiment, however carefully performed, will ne\.er sue- 
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ceed. Mr. Thomas also saw in Ahirf a felled teak tree (1st 
class size) that had thrown up a mass of shoots all along the 
trunk and branches. These shoots had already completed their 
first year, and were beginning their second year apparently in 
the full vigour of growth. Rut Mr. Thomas unfortunately 
forgot to observe if they had struck root. I t  is, however, jus- 
tifiable to infer that this. did take place, for on no other s u p  
position could he account for the fact that the shoota had lived 
through a mliole hot season, and absorbed enough'moisture to 
develop leaves at the beginning of the ensuing rains. 

I t  would be extremely interesting to receive further informa- 
tion on this most important subject from our colleagues in 
Burmah, the Central Provinces, Bombay, and Madras. 

TO TEE EDITOR O F  THE "INDIAN FORESTER:' 

SIR,-I~ a letter printed in the July issue of the " Indian 
Forester," Mr. Sparliug asks for information regarding the 
best means of meeting the ravages of rats in nurseries. 

As far as I am aware, no practicnble and really efficient 
mehod has yet been devised for exterminating rats, and for this 
reason .they have always been in every country curiously the 
most formidable enemies of the young forest. The usual 
method of sprinkling amongst the trees to be other 
species which are preferred by the rats in the expectation of 
their eating the one, and sparing the other, is wholly insufficient 
when the rats are in large numbers. Traps cannot be set in 
sufficient quantities to catch all the rats. Poisoning is the 
best plan, but is objectionable because cattle may be .poisoned, 
and has usunlly been unsuccessful for want of a proper method. 
811 such operatious must be performed on a large scale ; it is 
useless to attempt exterminating the rats on a small area, for 
they mill always return from the surrounding country. 

M y  object in writing this letter is to give an account of a 
of poisoning employed in open sowings by Forst- 

moister E. Heyer in Giessen, which appears to me to have 



RATS IN NUBSEBIES. 3 15 

many points in its favor ; at least i t  seems to be more system- 
atic than the plans uenally adopted. The experimenta on the 
method, which seem to have been on a very large scale, are 
described at length in the Allgemeine Forst and Jagd-Zeitung in 
the numbers for January 1873 and February 1874. A full 
translation of the articlee mould be tedious to the readers of 
the " Indian Forester," but I will do my best to give a resume 
of the method employed. If Mr. Bparling wishes for more 
details, m d  will let me have his address, I shall be happy to give 
them to him, or to lend him the numbers containing the arti- 
cles which are in German, and are well worth the perusal of 
any one who is interested in the matter of rab. 

The two principal points to be known are how to prepare 
the poison, and where to lay it. 

I n  choosing the kind of poison, we muet seek to combine, as 
far as possible, the following qualities :- 
a. Cheapness. 
b. The power of attracting the rats. 
c. Speedy action, so that a small quantity is sufficient to 

cause loss of appetite and eventual death. 
d. The power of resisting the decomposing influence of air 

and moisture. 
e. The property of converting the dead rat itself into 

poison for the other rats, which are known to feed upon their 
dead comrades. 

f. Aa the young sowings will eventually be re-opened for 
cattle grazing, the poison should be of such a kind that in the 
course of time ib poisonous property mill disappear, that the 
cattle may not suffer. 

The kind of poison which best fulfils all these conditions, 
except the first, appears to be strychnine, but as strychnine is 
expensive, it can only be employed in nurseries, aud not in the 
open sewings. 

Next to strychnine, pl~osphorus is the best poison, but it is 
apt to deteriorate through esposure. 

Arsenic (arsenious acid, or white areenio) is less speedy in 
its action than phosphorus, but resisfe the action of the air 
better. 



If a mixture of phosphorue and arsenic is used, the advan- 
tages of both are combined. 

As our writer lays great importance upon the method of . - 

preparing the poison, I will give the directions in his own words. 
The proportions of the ingredients are :- 

Flour ... ... ... 1.00000 par&. 
Wheat ... ... 1.00000 ,, ... Phosphorus ... 0.01209 ,, 

... White arsenic ... 0.01101 ,, 
Water ... .. 0.46591 ,,* 

#' The water should be firet weighed out and poured boiling 
hot into a kettle, together with the weighed quantity of phos- 
phorus. This having melted, one-third of the whole quantity 
of flour should be added by degr&s, and afterwards the 
difficultly soluble arsenic, the whole being thoroughly stirred. 
The wheat should now be stirred into the paste thus prepared, 
and the second third of the flour added. The mass will then 
be of the consistency of a stiff dough and should be placed 
in a flat open box, at which several people can stand and 
knead the mixture of dough and wheat thoroughly with the 
remaining third of the flour. This should be done in such a 
way that the single corns, instead of remaining imbedded in 
the mass, separate from one another, each being covered with 
a crust of the poisoned dough." 

'< To escape inhaling the injurious vapours of phosphorus, the 
workmen should, during the process, keep their heads in the 
air; the vapours will sink in the atmosphere and will then 
be harmless." 

If strychnine is employed, apparently wheat alone is used, 
without the flour. The wheat must be germinated, and tLeu 
soaked in the solution of strychnine, nud finally roasted. Tile 
poison is by this means brought into the interior of the gmills. 
This is important, since it appears that the outer portion of the 
grain is pawed  off by the rats, and only the inner portion is 
eaten. 

I would remark that the stirring and kneading of the poison 

The mportiom are given in thu table in an alarming form. Reduced to English 
weight, $0 me for each pound of flour and of wheat, 8 4  grrrins of phoephorus, and 
77 g r a b  o f  arsenic, and 8 o u n w ~ ~  of rater. 



mght to be done, not with the hands, but with wooden 

utensils. 
&s regards the laying of the poison, two points are cousi- 

dered important : first, the poieon must lie where the rats are 
likely to find it;  and second, the places must be easy to find 
again when fresh poison has to be laid. Several methods are 
recommended, but the one generally employed was that of 
digging small chmnels or passages at a distance of about 25 
feet apart over the whole area of the sowing. These chan- 
nels were lined on each side by narrow strips of turf ;  the 
poison mas placed in these on pieces of wood or brick, or on 
stones, which served to keep it dry, and the channels were then 
r d e d  over with boards or bricks. 

Another plan sugiested is to lay the poison in perforated 
bricks placed iu groups, several together, each group being 
covered with twigs of eome species of tree for which the rata 
have a preference, as fkr instance in Europe willow or horn- 
bean. 

I would however suggest that, as Mr. Sparling's rata burrow 
in the ground, the poieon would be best laid in the burrows. 

There is a long statement of cost attached to the articles; 
i t  will be sufficient for me to state that the average cost reduced 
to Indian coinage and measure was roughly about Re. 1-4 
per acre, of which about one-third was for preparation of the 
poison, and the remainder for laying i t  out. 

A thud article stating the results of the experiments wr\s 

but has not yet appeared. 
Rats which burrow in the ground as most, if not all af 

them, do, may also be smoked. The ingredients of the srnokiag 
mixture are saltpetre, eulplrur, and tar, mixed up with saw 
dust, but I am unable to give the proportions. On the day 
before the smoking tokes place, all the rat-holes should be 
filled up with rubble. Free11 holes will then be formed, and 
into these burning lulnps of the mixture should be introduced. 
The holes must then Le trodden to again, and closed with lamps 
of turf or stones. 

I u  couclusion I would express a hope that if Mr. Sparling 
adopts any of these methods, be will pi~blisli an account of the 
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results of his work in the l1 Indian Forester," since the subject 
is an intereating one to many both in India and in England. 

I remain, Sir, 
Your obedient servant, 

G. A. HIGHT. 
JEEB~UCK, SINDH, 5tA September. 

$ofui~~g dc~k Beeb. 
IN reply to H. G. B., a t  page 414 of the Indian Forester," 

issued in April last, I am sorry to say that I cannot accept 
his compliments, viz., that my " teak planta are all in a 
flourishing condition," however, I shall try to reply to his 
queries as to the method I find most successfd in raising teak 
seedlings in nursery beds. 

In  selecting a sits for a teak nursery I like to get a piece 
of ground as nearly level as possible with the soil either light 
clay or loam ; if clay, I give a basket of mood ashes to each 
square yard; if loam, about half that quantity. I have found 
teak ashes much the best, but that is seldom procurable in 
large quantities. 

I have the soil picked up, or ploughed to the depth of 8 or 9 
inches, and the earth made very fine by stirring and beating. 
Thebedsare lined off about 3 feet wide, with 1 foot 6 inches walks 
between, the beds should be raised 3 inches above the walks ; 
when the beds have been made up, furrows are made across 
the beds at from 3 to 4 inches apart, and 2 inches deep. This 
is done very expeditiously with a country axe, moved back- 
wards and forwards until the proper depth is reached. I sow 
the seed in the furrows rather thickly, so that the seeds should 
touch each other and form a double line throughout the length 
of furrow, then have i t  covered with from 4 to of an inch 
of fine earth; the whole should then be aovered with a thick 
coating of grass ; the grass should be left on the beds till arti- 
ficial watering begins, say, in the month of February. 

The seed should be put into the ground about the beginning 
of the rains ; I have been fairly successful, however, when the 
seed wss sown about the middle of the rains ; of course, the 
work then can only be undertaken during a break. 
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Seed one year old I find much better than new seed, provid- 
ed that it has been kept dry and not allowed to heat. 

I do not steep the seed before sowing ; as a rule, the seed lies 
in the beds from 6 to 8 months before germination takes place, 
so there can be nothing gained from steeping. 

I have tried manuring the seed beds, but find that i t  doea 
harm, as i t  encourages the production of grubs of sorts and 
white-ants, but the addition of ashes should never be omitted, 
if procurable. 

I may here remark thnt I consider 25 to 30 per cent. very 
fair germination for teak seed-I do not speak of picked seed 
-according to my experience; the quantity of seed should 
never be stinted in this country, it can generally be procured 
at  small cost. 

In  my opinion, i t  is much better to take up new land an- 
nually for nurseries than to continue to raise plants from the 
same ground, although much more expensive. 

The plants of the second  ear's crop are never so robust as 
the first year's plants, a heavy application of ashes certainly 
doerr help the second crop very much, but something more than 
ashes can give is wanting. 

J. B. 

Bong1 dimbar dramhap. 
Bs the '' Indian Forester" in its opening number requests that 

forest officers and others would give even their ideas aa taken 
from pocketrbook notes, I venture, but somewhat timidly, 
to give one of mine, with a hope of its being put to practical 
good use in the working of our hill compartments. 

The idea first suggested itself to me when ordered the other 
day to superintend the building of a new timber dide, the 
first I had ever seen. 

I observed that several curves were too sharp to allow a 
sleeper to run, and it struck me at  oncA that some 
arrangement was necessary to enable the workmen who were 
working in g a n p  under different contractors at isolated pieces 
of the work, to test their curves aa they made them, as it would 
be n loss of time and money to discover defects after completion. 

Q 1 
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Several curves that to the eye appsared correct upon testing 
proved the reverse. 

My idea was simply putting a sleeper on wheels by cutting 
a square hole about a faot from each end, and letting in a 

s~nall wooden wheel fastened by a simple peg. These wheels 
were of course made of shisham or other hard wood. This 
plan was found to answer, and several wheeled sleepers were 
made and handed over to the different gangs, who were thus . 
enabled to test their curves, as they made them without the 
aid of water, the gentle gradient causing the sleeper to move 
down smoothly. 

I t  struck me that this plan might be applied to a tramway 
running in a level roadway through the different compart- 
ments. 

Supposing a good level roadway to be finished, I propose to 
lay down two small lines on the slide principle only on a very 
much smaller scale. I do not know the English technical 
term for the local one used here, " Secunger," which is applied 
to the sleeper into which the slide is keyed up, it is a piece of 

mood of this shape , For a single slide only 

one is required, whereas for a double one i t  might be made 

fully understood that this parallel slide way is to be made 
on a very much smaller scale, as i t  only requires to be the width 
of the wheel and a little extra to allow for play, the entire 
height need be only 6," leaving the groove 4." Into each 
slide a wheeled sleeper is put and oonuected within the wheels 
by a strong platform-pegs to be put in to prevent the sleepers 
from coming into contact with the wheels which should be 1 
foot in diameter, and 4 inches in breadth fastened into the ends 
of the sleeper by iron pins. 

I n  loading the truck the first two layers of sleepers should be 
laid breadtlr ways, and the subsequent layers could be put length- 
ways, thus beillg raised well above the wheels. 

- FIl 
thus . Let it be 
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Such a truck, loaded with, say, 25 to 30 sleepers, could be 
easily pushed along by 2 or 3 coolies, the wheels being of course 
kept well greased, and in case of great friction water could be 
turned in in several places from the hill side. 

The advantsgea of this rough tramway are that all materials 
would be tat rand, and composed mostly of wmte wood from 
sleeper sawing. 

Otlce started, one carpenter could keep the whole in repair. 
I merely venture to send this crude idea of mine, with a hope 

that i t  may prove useful. 
D. 

&bin& ~IaclthtooB. 
TO THE EDITOR OF THE " INDIAN FOBESTEE." 

SIR,-I beg to forward a few remarks on my experiments in 
the Aimere distriot with the much-talked-of China Blackwood. 

Mr. Robertson, Collector of Darwar, having kindly sent me 
last -on about a seer of the seed, I had some sown in 
nursery beds, and the rest in carefnlly prepared pita and 
seed lines, at  two of the forest tracts in the neighbourhood of 
A j m e .  

These pita have been dug in one case. in good land on the 
edge of a nalla, where babool and sliiaham trees are flourish- 
ing, in another case in sandy inferior soil, also on the edge of 
a nalla, and in the third case the seed was sown in prepared 
seed lines on the side of a dry sandy hill. 

The seed in all c a m  was sown in my presence jnst after the 
first rainfall in July, and most of the seed germinated in 10 
days or a fortnight. After the young plants had attained the 
height of about one inch, there was a break in the rains of 
about three weeks, wlrich killed most of the plants, notwith- 
standing the fact that they were shaded with long grass, and 
were watered artificially twice or three times. 

A few plants however still remained in the nursery beds and 
in the pits situated on the first nalla referred to above, but in 
the two other places all the plants had disappeared when I left 
Ajmere towards the end of September. 

The young plants seemed to be of a very weak and delicate 
nature, uot half so hardy as either labool, eiri8, niln or jlrand; 
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and although the China Blackwood may flourish in the dryest 
and most barren parts of Southern India, I am afraid there is 
not much chance of its succeeding on the arid hills of Rajpootana. 

E. McA. M. 

SIR,-Perhaps tbe accompanying few notes concerning 
the experiments with Eucalypti, carried on in this division, 
will be found interesting. I n  August 1875, Mr. Richardson 
planted a few seeds in an earthen gumla, they mere " E. globulus," 
and anotber kind marked by him iron bark. This, from 
its after-growth, aeems to have been the same as that marked 
" E. viminalis" sent from the Conserrator's office. The plants 
germinated in September, and in the end of December 1875 
I put them out into basketa according to the Conservator's 
directions. The bbkete avoided the necessity of moving the 
trees a second time, for, being of a perishable natnre, they 
could, when the trees were planted out for good, be put 
into the ground as they otood and would during the first 
rains rot. These trees were all in Sangor. I n  December 1875, 
I sowed a great number of seed at Qarhakots, of the follow- 
ing eight species :- 
E. globnlus. E. cornuta. 
E. marginats. 
E. viminalis. 

E. sideroxylon. 
E. rostrata 

E. fissilia. E. obliqua. 
These germinated at various times up to the end of January 

very freely, and when in the end of February I commenced 
transplanting them into separate baskets, I had nearly 2,000. 

I will keep the two sowings apart-lst, the SLlugor sowing 
of August 1875. As before mentioned I ~ o t t e d  these out 
in baskets in the end of December 1875. I had then 23 E. 
globulus and five or six E. rimhalie. I was unable to see 
much of these, as I mas always in camp, but they were care- 
fully tended and watered, and when the hot winds commenced 
they were put under shelter. The majority grey very well, 
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one E. gloLnlus growing up to four feet in height by May, 
but in the end of May they suddenly died. I was out of the 
station, but my subordinate there reported that they appeared 
sickly, the top shoot drooped and then in two or three days they 
dried up. Two alone escnped. These 1 planted out in my garden 
in July. One E. globulns died and the other E. viminalis is 
dragging out a miserable existence at  present. The soil they 
were wmn and potted ont in was a poor " kibar" or wheat soil. 

The sowings in Garhakota, were all in kibar soil, but the 
potting out were, in a few cases, in alluvial and in sandy soil. 
I observed no difference in the result. Of the different species 
the E. globulns, E. cornnta, and E. fissilis germinated 
most freely, the second on this list being wonderfully fer- 
tile. They no aooner were put out into baskets than they 
began to die, but this was probably from their being too young. 
The way I got them out of their nursery baskets was by 
putting the baskets into water, and thus washing the earth out. 
By the beginning of May I had about 1,500, of which 1,132 
died in a fortnight. The weather during these days was terri- 
bly hot and u~~nsually oppressive. The deaths occurred princi- 
pally among the kinds other than E. globulns. This tree 
and E. cornuta and E. rostrata seemed most able to stand 
the heat. All this time the trees were under a thatched cover, 
and were watered twice a day. From this time the deaths 
decreased wonderfnlly, but still a certain number died up to b e  
day I transplanted them. This was done, purposely, in 
different soils and situations. Some were planted close along 
the bank of a perennial nalla. Some in a marshy spot where 
the water generally collecta in the rains, others were plant& 
on a height, a welldrained knoll. The results are difficult 
to appreciate. Death has been impartial, and selected his 
victims from those on the knoll equally with those in the marsh, 
and of the seedlings only 111 remained alire when counted a few 
days ago. These are distributed in all soils and situations, 
and consist of an equal proportion of all, save E. marginah, 
of which only six or seven germinated in the first instance. 

The wonderful development of growth is not discernible in 
these Eucalypti, for my tallest tree is not five feet high. 
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G. FOSTER, 
Assistant Conselvator. 

Some seeds received from the Conservator in Juhe were 
sown by me in the rains (August). These were :- 

E. globulus. 
E. cornuta. 

E. amygdalina. 
E. viminalis. 

E. fissilis. 

I n  Saugor I selected two kinds of earth, one the afore- 
mentioned " kiibar," and the other decomposed sandstone taken 
from the lower slopes of the hills round the station. The 
plants germinated fitirly freely in the kiibar, but very poorly 
in the red earth. They were healthy when I last saw them 
last month. Of the same seed I sent down a parcel to Qarha- 
kota to be sown. They were sown in three kinds of earth, 
one " kPbar," the second hill detritus with lime mixed in it, 
and the third river alluvium. These have been an utter 
failure. 

There was one E. globulus in the Police gardens in Sangor, 
the only one left of many trees. This grew to a height of 
20 feet between December 1874 and June 1876, and then with- 
out rhyme or reason died. The Cantonment Magistrate of 
Saugor has some atill alive, and Major Loch, the Deputy Com- 
missioner, has been, I believe, successful up to the present. 
Varioua other experiments were tried in the station. One 
gentleman, who had been in Australia, tried to grow two kinds, 
globulus and another, without water and on hilly slopes, with 
very little soil. They thrived (six of them) till the rains, when 
they died off at once. Colonel Kincaid, Political Agent, 
Sehore, was successful, I believe. 

With regard to the few young trees I have now in Saugor, 
I have quite given up hopes of their ever growing to any height, 
and I think, with reference to Saugor at any rats, that tho 
Eucalypti are a failure. Had even a greater percentage of the 
trees in Qarhakota survived, I do not think Government mould 
be justified in carrying on the experiment, for the expenditure 
would be by far too heavy, as the growth here is nothing like 
as rapid as it is in the Nilgiris. 
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3ntber. 
FROM the Revue des fiuz et des For& for September 1876 

(p. 348), tbe following may be reproduced :- 
' 

" Yellow amber, which Eastern nations use so much for 
rosaries, beads, and mouthpieces of pipes, is a forest product. 
An analysis made bp Schrutter gives the following resulk :- 

Carbon ... ... 78.82 
Hydrogen ... ... 10.23 
Oxygen ... ... 10.90 

This composition sufficiently proves the vegetable origin 
of amber, if indeed it were not otherwise established by its 
structure and by the circumstances under which i t  is found, 
that it is nothing more than a resin modified by long burial in 
the soil. 

The amber which was formerly found on the coast 
of Sicily appeare to have been completely exhausted I t  is 
now the shores of the Baltio that supply tlle whole world. 
These coasts were once covered with vaat resinous forest8 
which have left numerous deposits of resin in the soil, 
al;d these deposita are at present actively worked. In some 
places amber is obtained from excavated mines, but more often 
pieces borne by the sea towards the shore are fished up with 
nets. Several steamboats are employed on this trade on the 
coasts of Koenigsberg. 

The right of amber collecting is a royalty in Prussia. I t  
brings a revenue of 600,000 francs (RB. 2,40,000) anuually to 
the State. Amber is not the only fossil resin used in industrial 
art. We hare published in the number for May 1876 a notice 
of the gum copal which is the produce of several Qmeneas 
and of Eleocarpus copalifera, which is found in abundance 
in the forests of Eastern Africa. 

New Zealand also furnishes a quantity of an important . 
resin secreted by the '' Kanri" pine (Dammaro lanceolata). 

This resin drips on to the soil where it forme accumu- 
lated masses, which are now extensively worked. Kauri resin 
js used in the manufacture of varnishes, and is worth at Auch- 
land 1,250 francs (£50) per ton." 



INDIb.  RUBBER. 

DEAR SIR,-O~ page 62, Vol. II., No. I., Kadhandhi men- 
tions several species of trees, which are likely to produce Indiu- 
rubber. Will any oue inform me, whether previous attempta 
have been made to extract the milk-like juice that exudes from 
the outer bark of the Bassia latifolia ? I f  so, is i t  of auy 
value ? When inspecting the forests a few days ago, I saw a 
tree with some of the juice running from a wound, which had 
been made in the bark. I collsctsd a small quantity and found 
i t  to be extremely adhesive in its unprepared state; and when 
drawn out, it stretched to a great extent, contracting again 
nearly as rapidly, very much in the same way as prepared 
India-rubber. The small quantity I had procured I rolled up 
into a ball (about the size of a large pea), and pulled it out to 
a length of three feet. I also found that it will stretch to the 
thinness of ordinary thread without snapping. The hillmen 
( ~ o ~ a s )  use it as bird-lime, smearing some of the unprepared 
juice over the tops of the stalks of a hill species of Sorghum, 
close to the seed. It is said never to fail in secnring parrots. 
The hillmen collect i t  in the following manner :--Firstly, they 
cut a square piece from the outer, reddish colored, bark (which 
contains the fluid). This bark is generally about three-fourths of 
an inch in thickness. The incision is four inches square, and one 
angle is always mede to point downwards. Under this a cir- 
cular hole is scooped out, a bamboo is then firmly placed into 
it, and left until the required quantity has accumulatsd. I 

, have never seen any mention made about this juice in works 
on the Flora of India, although the other products derived 
from this tree, which are commonly kuown, are dwuys en- 
tered.' 

I am, Dear Sir, 
Yours obediently, 

E. H. B. 
1st of Decembe~ 1876. 

It is well known that a pum oxudes from m c h  and inciriou in the bark. S w  
D. Brandis' Forest Flora, page 280.-Tan EDITOL 
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@irrtributioit of donfirel~ce '@gouts. 
TO TEE EDITOR OF THE " I N D I ~ W  FORESTEB." 

DEAR &R,-Your reviewer, writing on the Report of the 
Forest Conference of 1875, laments that so many papers brought 
before the conference were omitted, and that so much interest- 
ing conversation has been left unreported; but how much 
more do we lament who have not seen the Report at all. The 
review also speaks of a nice octavo volume containing a report 
on the Conference of 1873. These two volumes mould adorn 
the shelves of our divisional libraries, but they are not in mino, 
nor, I believe, in any divisional library in Assam. 

Are divisions in other provinces kept in the same state of 
darkness, or are only our Assamese jungles deemed to be too 
dense for the light of Simla to penetrate. Perhaps the books 
are to be obtained by purchase, but I have not seen them 
advertised for sale, or would gladly have bought them, and should 
then probably value them more, than if they had, been dis- 
tributed. Can you kindly help me in this matter ?* 

Yours fai thhll y, 
w. R. F. 

ERRATA. 
DEAR SIR,-I write to suggeat the following corrections in 

my "Notes on the effects of grazing in sal forestsJ' which 
appeared in the last " Forester : "- 

I n  the fourth paragraph after " Eastern Doars" should be 
added " reserved  forest^.^' This was, I believe, a mistake in 
the manuscript for which I apologize. 

I n  the eighth paragraph " burned year after," ~hould be 
" burned year after year." I n  the eighteenth paragraph " graz- 
ing of the long grass acts as a nutriment" should be '' grazing 
of the long grass acts as a ' nettoiement.' " This last word is 
probably strange to many of the readers of the " Forester," but 
until we get an authoritative book of technical terms, it is 
difficult to replace it by an English equivalent. 

I t  implies the clearing of inferior species, which act as a 
cover to the young growth of the Forest. 

Yours trnly, 
W. R. F. 

Forest O5crm in Bengnl have been su lied by Government with one mpy t.scb,and 
we rere under the impwssion that this h a B L n  done in every province.-Trrn Eu~ron. 

R 1 



SIR,-In the opening article of the July number of your 
journal, B. H. B. P. remarks that in Europe LL fierce poaching 
frays and even attempts on the life of officials are not un- 
known." Would that these words expressed the full extent of 
the evil! Those who have never been in the districts of 
Germany where poachers abound can scarcely be aware of the 
extent to which this horrible trade is carried on, or of the dm- 
gers to which the forest officer is exposed. I n  the H a r b  
mountains, for example, or in Solingen in Hanover "fierce 
poaching frays" are not only " not unknown," but are of every- 
day occurrence. The poachers form themselves into regularly 
organized bands, and many and many a forest officer has fallen 
a victim to these desperate ruffians. 

The inhabitants of these mountains are a rough and barba- 
rous, but very hardy race-splendid men for forest or mining 
work, fine shikarees, but a t  the same time ancient poachers. The 
foresters themselves, many of whom are born and bred in the 
mountains, and have inherited their profession, are made of the 
same stuff, and are just the men to deal with poachers, who will 
not hesitate to take a life in order to save themselves from 
punishment. The arrest of a poacher must necessarily be a 
more dangerous and difficult work than that of any other cri- 
minal, f r ~ m  the very fact of his having n gun, which it is so 
easy to fire off at his adversary when escape is hopeless. But 
i t  is not always to save themselves that poachers attack forest 
officers. A most heart-rending story was once related to me of 
a forester who, while walking one night with his two children 
unariiled through the forest, met n poacher carrying a roebuck. 
Without weapons of course lie was helpless. The poacher threw 
the roebuck on the ground, and deliberately shot down the 
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forester between his two children, who were left standing alone 
in the night beside their dead father. The motive of this crime 
was probably revenge. 

Any one who has spent any time in the districts I have nam- 
ed must have heard countless stories such as this. One of 
the most tragical occurred a few years ago in a village called 
Lauterberg. Many an Indian forester will remember the 
beautiful valley in the Hartz, with its crystal, icy streams, its 
graceful beeches, its sombre, impressive firs, its rich emerald 
pastures fringing the velvet, forestclad mountains. Nor will 
all have forgotten those " Vierzehnender" stays, and the nights 
in the rutting season spent in the " Kotke," sustained by 
" Kohlersuppe"' and "Schnaps." Those boar, the shooting of 
one of which brought us more glory than the killing of twenty 
tigers in India. Many too will have seen the beech tree with 
the name carved in its bark, religiously preserved in memory of 
the victim in the sad event which I am now about to relate :- 

L. B., a young Hanoverian, wse, in the year 1868 or 1869, 
etudying forestry in Lauterberg in the capacity of forest 
elhve, or as we should Ray, Forest probationer just as we pros- 
pective Indians were doing two gears later in the same place. 
He cannot have been more than 17 years old, and having of 
course no official powers, was warned by the Oberforster never 
to interfere with poachers, bnt should he chance upon them, to 
withdraw quietly, since he was unable to bring a poacher to 
justice unless indeed he could drag him bodily, gun in hand, 
to some regular official. But this warning had little effect upon 
the plucky and spirited young forester. Whilst stalking a stag 
one evening he suddenly met a man with a gun, and instantly 
gave chase. The man crossed the mountain, land down again 
the other side. L. B., in hot pursuit, dashed down the hill after 
him, and was just in the act of collaring a man twice his own 
size, when the ruffian turned round and shot him through the 
chest. Later in the night he was found by the Oberfdrster who, 
on his pupil not returning home, had gone ont with a party to 

Kiihlerauppe," or charcoal burner's soup, is a condiment which I would u- 
titularly recommend ta tho attention of epic-. It is easily prepared by boifing 
(black) bread in rater, and adding, if they ue at hand, little butter and d t  -&g 
to tlute. 
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search for him. He was carried home in a dying state, and 
died on the next Jay. Fortunately they were able to take his 
deposition, and the wretched man who had committed the crime 
was brought to justice. I t  is scarcely credible, but yet true, 
that this man, though convicted of the crime, is still alive-woe 

alive at least in 1872. A more dastardly murder could perhaps 
scarcely be imagined. 

The feeling aroused by this terrible deed mas tremendous. 
Every forest officer within hail, as may be supposed, followed 
the poor boy to his grave. A greater blow was dealt to poaching 
in the Hartz than any laws could have effected. An incident 
of the trial will serve to show how strong was the feeling of 
horror even amongst men of the same class as the criminal. 
After firing the shot the man had rnn to the town in an in- 
credibly short time, and had shown himself in the streets, think- 
ing in this may to be able to prove an alibi. He indeed would 
have escaped, but that at the last moment one of his companions 
who had been out with him a t  the time stepped forward and 
gave evidence against him, stating that he was determined at  
any cost to see this man punished. 

Since this occurrence poaching has been decidedly on the d e  
crease in the Hartz. At least up to 187%) if I am not mistaken, 
no more murders were heard of. But poaching is still very far 
from having ceased entirely. A small village called Benneken- 
stein I remember to have been a hotbed of poachers. Fro111 this 
village gangs of 20 or 80 men would wander right away as 
far as the Brocken 20 miles distant, in pursuit of the deer for 
which they easily found a market. Whenever they became very 
bad, a detachment of military mas quartered on the village ; 
there was then an end to the poaching for a short time, and 
it commenced again when the soldiers were gone. 

The Hartz, as is well known, abounds in romantic legends 
superstitions, and it would be odd if none of them were 

connected with the poachers. Those who are doomed to die 
by the hands of poachers are, i t  is said, forewarned by a flash- 
ing light. A forest officer once related to me that, as he mas 
walking though a dark forest one night, he was suddenly 
startled by a streak of light flashing right across his path. To 
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appreciate the effect of such an apparition at such a time, we must 
call to mind the pitchy darkness of a closed spruce forest on a 
dark night. A white pocket-handkerchief held up before the 
face ia totally invisible. Ny friend was verily no coward, and 
was not given to superstition, but he confesses to hie hair having 
stood on end as he wallred up to examine into the mystery. He  
found? A small decline or precipice, an over-hanging birch 
tree and a heap of ashes. Some wood-cuttern had gone away 
leaving the remains of their fire not quite extinguished. These 
flaring up anon and again, when a gust of wind passed over, 
lighted up the silvery bark of the birch tree which appeared 
like a streak of light flashing across the forest. 

I remain, Sir, 
Yours obediently, 

HUBEETUS. 



1 .-GAZETTE OF INDIA- 

The 5th October 1876.-NO. 1039.-Mr. H. C. Rill. Assist- 
ant Conservator of Forests of the 2nd Grade, attached 
to the Forest Survey Branch, is transferred to British 
Burma. 

The 17th October 1876.-No. 1109.-Mr. 2'. G. 23. dtkin- 
80n, Sub-Assistant Conservator of Forests in the Punjab, 
is transferred to the Central Provinces, on probation for 
one year, from the date on which he joins the Forest 
Department of those Provinces. 

The 21et October 1876.-No. 1124.-Privilege leave for 
one month from the 15th September to the 14th October 
1876 was graiited to d f ~ .  H. C. Hilt, Assistant Conserva- 
tor of Forests of the 2nd Grade, , attached to the 
Forest Survey Branch. 

No. 11 26.-617. E. F. Ldct5&ldJ who, in Notification No. 
893, dated the 8th ultimo, was appointed to officiate as a 
Sub-Assistant Conservator of Forests, having joined the 
Survey Branch of the Forest Department on the 16th 
instant, his appointment to the Department will have 
effect from that date, instead of from the 8th Septenlber 
1876. 

The 7th November 1876.-No. 1216.-Lieutenant-Colonel 
a. F. Pearson, M.s.c., Conservator of Forests of the 
1st Class in the North-Westem Provinces, having retired 
from the service, the HonJble the President in Council 
has been pleased to make the following promotions 
among Conservators of Foresk, with effect from the 
1st August 1876 :- 

MT. B. H. Baden-Pourel!, c.s., from the 2nd to the let  
Claes. 

@ 6ever.l numbem of Qasrttm have not r e d a d  uh 
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IVajor W. J. Sedon, M.s.c., fron~ the 3rd to the 2nd 
Clasa. 

Captain J. C. Doveton, M.s.c., from the 4th to the 3rd 
Class. 

The 27th floeember 1876.-No. 1245.-The Hon'ble 
the President in Council has been pleased to sanction 
the following tramfers of Officere of the Forest Depart- 
ment :- 

Mr. E. McA. Moir, Officiating Assistant Conservator of 
Foresta of the 1st Grado, from Aj~nere ti, the Punjab. 

Mr. W. S. Bill&, Assistant Conservator of Poresta of the 
2nd Grade, from the Punjab to Oudh. 

No. 1249.-Mr. G. W. Strettell, Deputy Conservator of 
Forests of the 2nd Grade in British Burma, is granted 
two years' furlough to Europe, under Section 10 (a) of 
the Civil Leave Code, with effect from the 9th August 1876. 

me 29th November 1876.-No. 1261.-Mr. 0. Creig, 
Assistant Conservator of Forests of the 3rd Grade, who, 
in Notification KO. 886, dated the 11th August last, was 
attached to the Forest Survey Branch, for a period of 
twelve months, rejoined his appointment in the Forest 
Department of the North-  tern Provinces on the 
10th October 1876. 

No. 1265.-Hajor W. J. Seaton, Conservator of Forests 
of the 2nd Class in British Burma, having returned 
from furlough on the 6th October 1876, Mr. B. Hibben- 
trop, who, in Notification No. 353, dated the 22nd 
March 1875, was appointed to officiate for him, will, as 
a temporary measure, continue to officiate as an addi- 
tional Conservator of Forests of the 4th Class in that 
Province from the date of Majov Seaton18 return. 

The 5th December 1876.-No. 131 &-The Hon'ble the 
President in Council ha8 been pleased to appoint Lieute- 
nant C. T. Bingham, of the Bengal Staff Corps, to 
officiate as an Assistant Conservator of Forests of the 
1st Grade in British Burma. 

8th December 1876.-No. 1326.- captain J. C. Dove- 
toll having, in Notification No. 1216, dated the 7th 
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ultimo, been promoted to the 3rd Class of Conserva- 
tors, the Hon'ble the President in Council hns been 
pleased to confirm Mr. George Creig in his appointment 
as Conservator of Forests of the 4th Class in the North- 
Western Provinces, with effect from the 14th November 
1876. 

The 3rd January 1877.-No. 1393.-The Hon'ble the 
President' in Council is pleased to make the following 
promotions in the Burma Forest Department :- 

&. J. Ad~maon,  officiating as Deputy Conservator of the 
3rd Gmde, is confirmed in that grade. 

Mr. A .  E. Wild, Assistant Conservator of Forests of the 
1st Grade, is promoted to the 3rd Grade of Deputy 
Conservators. 

Mr. M. H. Ferraa, B.A., Assistant Conservator of Forests 
of the 2nd Grade, and at present officiating as Inspector 
of Schools, is promoted to the 3rd Grade of Deputy 
Conservators. 

Br.  R. H. C. Whiltall, Sssistant Conservator of Forests 
of the 2nd Grade, is promoted to the 3rd Grade of 
Depnty Conservators. 

Mr. H. C. Hill ie promoted from the 2nd to the 1st Grade 
of Assistant Conservators, and is appointed to officiate 
as a Depnty Conservator of the 3rd Grade from the 10th 
November 1876, on which date he reported his arrival in 
Burma. 

Afr. A. P. Popert and Mr. C. F. Nepean are promoted 
from the 2nd to the 1st Grade of Assistant Conservators. 

Tbese promotions, excepting that of Mr. Hill, mill take 
effect from the 13th October 1876. 

Th 6th Jantcary 1877.-No. 1396.-'In modification of 
the order contailled in the Notification of this Department, 
No. 1393, dated the 3rd January 1877, Mr. H. C. Hill 
is promoted from the 2nd to the 1st Grade of Assistant 
Conservators, with effect from the 13th October 1876, 
and is appoi~~ted to officiate as a Depnty Consorvator 
of Forests of the 3rd Grade, from the 10th of Novem- 
ber 1876. 
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Tirc 11th January 1877.-No. 25.-The Hon'ble the 
President in Council is pleased to make the following pro- 
motions in the Forest Department nnder the Government 
of India, with effect from the 13th October 1876 :- 

From the let  Grade of A~sistant Conservator to the 3rd 
Grade of Deputy Conservator :- 

Mr. FV. Bereton . . . North-Western Provinces. 
,, C. J. Ponsonby ... Oudh. 
,, E. Sparling . .. Punjab. 
,, C. Bagshawe . . . dorth-Weatern Provinces. 
,, J. C. MacDonell ... Bengal. 
,, I. Macpherson ... Mysore. 
,, W. G. Allan . . . North-Western Provinces. 

Captain J. E. Campbell . . . North-Western Provinces. 

M r .  A. PengeUy, M.A., Assistant Conservator of Forests uf 

the 1st Grade in the Punjab, to offciate in the 3rd Grade 
of Deputy Conservators, vice Mr. fi. Leeds on leave. 

Prom the 2nd to the 1st Grade of Assistant Conservators :- 

Mr. W. Righy , . .. Punjab. 
,, R. S. Dodsworth ... Oudh. 

9 )  E. McA. Moir ... Punjab. 
,, N. Daly ... Mysore. 
,, A. R. Grant . . . North- Western Provinces. 
,, H. H. Davis .. . Bengal. 
,, C. F. Elliott ... Pnnjab. 
,, R. H. M. Ellis .. . Punjab. 
,, G. G. Minniken ... Pnnjab. 
,, W. H. Reynolds ... Surveys. 
,, J. M. Braidwood ... North-Western Provinces. 
,, J. S. Gamble, B.A. ... Bengsl. 
,, W. P. Thomas ... Central Provinces. 
,, W. Shakespear ... Assam. 
,, E. Forrest . .. Punjab. 
,, J. T. Jellicoe ... Mysore. 

No. 26.-The following lists of Deputy and Assistant Con- 
~orvators of Forests nnder the Government of India, 

s 1 
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arranged according to the re-organized scale recently 
sanctioned, are published for general information :- 

Lieut.-Col. C. Batchelor, 
3rd B.B.L.C. 

~ieut-001.  W. stenhod:, 
late send X.U.X. ... 

Mr. W. Jacob ... 

1 
a 
8 

,, I. E. O'Callaghm ... 
Birnio Browne 

&jor H. C. T. ~ a r 2  

Mr. B. P. Colrin ... 
Captain F. Baily, B.B. ... 

Hr. H. Lee& ... 

V.C., 8.0. ... 
Mr. C. F. Amery ... 
,, B. H. E. Thompson ... ,, A. L. Home ... 

13  Captain C. W Loanck ... 
14 361. A. T. Drydale ... 

N..W. Provinm ... 
Burreys ... 
Central Provines8 

Punjab . . . 
Bengal . . . 
N.-W. Provinces ... 
Punjab . . . 
Mysore ... 
N.-W. Provinces ... 
Qentrd Provincaa 
India . . . 

I 
Central Provineea 
Berar 

10 I ,, W.Breetan ... N.-W. Provinces 
17 ,, 0.1. Poomnbr ... 1 Oudh ... 

2 I ;. I. Mncphemn .. l y e &  
W. Q. Allan ... N -W. ~ m v i n c i i  1 23 ~ : ~ t a i n  J. E. Campbell ... N.-W. Proriucrs 

11.-duirtcrrct C o ~ m a l o r s  ( (1s of 1st and 28 of 2nd 
a d  3rd ~fradsr,  ~ o h l  M j (  

1 Mr. E. Ludlow I ... 
2 ,, A. Pengslly, X.A. ... 

.., 
odaworth .., 

, E. A .  M u  ... 
... 
... 

Punjab ... 
Oudh ... 
Punjab . . . 
Aiywre ... 
N.- W. Provinces 

Dram a 
allowanoe orb% 
.e hssihnt to the 
Impector-General of 
Porestr Tokl B.. 
000. 

lowanca of Bs. 240. 
Total Bs 700. 

600 D n m  a peraond d- 
lowanoa of B.. m. 
Total Ba. 700. 
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R.x.Y. 

Attached bmporui- 
1 to the Llurvey 
L c h .  

Draws a 
allormm XE';: 

Sub- 
I- h ~ w .  1 ;  

,, Q. A. Ri-n ... 
,, W. King ... 
,, 0. Qreig ... 

I&. 

4b0 
450 
450 
460 
460 
460 
450 
%0 
460 
450 
460 

BM) 
860 
860 
860 
850 
860 
850 
850 
860 
850 
850 
260 
950 
960 
Z60 
260 
260 
960 
250 
960 
250 
960 
860 
250 
e50 

IL-d..i.hJ Corrawerma- 
+(Continued.) 

Mr. H. H. Davis ... 
C. B. Elliott ... 

,, R H. M. E l l i  ... 
,, 0. G. Minniken ... ,, W. E. Reynold. ... 
,, J. M. Brudnwd ... 
,, J. 8. Gamble, B.L ... 
,, W. P. Thomu ... 
,, W. Riukedpeu ... 
,, E. F o m t  ... ,, J. T. Jell- ... 

,, W. 8. Hillier ... 
,, Q. H. Foetar ... 
,, L. k W. Bind ... ,, J. McKee ... 
,, E. P. Dansey ... 
,, B. B. Dickilwn ... 
,, D. E.  Eutehinr ... 
,, W.RFirher ,a .~ .  ... 

E. E. Fernander ... 
,, k Srnythies, B.A. ... 

W. Johnstone, LC... 
,, F. 0. LeMerchaud ... 
,, F. C. Eiclu ... ,, 8. E. Wilmot ... 
,, G. F. Prevost ... ,, F. d'A. Vincent ... 
,, E. F u c b  ... 
,, E. D. M. Hwper ... ,, H. Moore ... 
,, W. E. D'Aroy ... 
,, A. J. Xein ... 
,, E. Q. Chester ... 
,, F. B. M w n  ... 
,, F. H. B o n h - C u t e r  
,, J. Bdhtyne ... 

Ben@ ... 
Mymw ... 
N.-W. Provinms 

Bengal ... 
Punjab ... 
Punjab ... 
Yunjeb .. 
Bume a ... 
N . - d  Provinces 
Bengal ... 
Central Provinincea 
Assun ... 
Punjab: ... 
biymre ... 

Oudh ... 
Central Pmdncea 
N.-W. Prorines. 
Central Pmvincer 
N.-W, Provinces 
Mysore ... 
Mysore ... 
Aasam ... 
Central Provinca 
Central Provinces 
B r n ~ a l  ... 
Punjab ... 
Yysore ... 
Oudh ... 
Berar ... 
Punjab ... 
Bengal ... 
Central Pmvinoea 
Central Provinces 
Aaaam ... 
Assam ... 
Bengal ... 
Bengal . . . 
Bergal ... 
Berar ... 

860 
260 
250 

Total Ba 900. 
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1 . -Dap ty  Conremator8 (7.) 

1 Mr. B. Ribentmp I ... 

,, J. Adamaon ... 
,, A. E. Wild ... 1 
, H . ~ , B . A .  ... 

,, E. P. Popert 
,, C. F. Nepem 

Lieut. C. F. Binaham, B.8.a. ... 

1 

6 Mr. R. N. Anstmther ... 
,, J. W. Oliver ... 

7 ,, P. J. Carter I ... 
8 ,, J. Nisbett ... 

,, C. W.Palmar ... 

11.-Auirtaut Conrawatow (8.) 

Yr. H. C. Hill ... 

700 Appointed temporarily M Additionel 1 Co-nator on h a .  ~.na.  
700 
700 A h a d  on lsaw. &poetad to wlrm, 

9th Avgwt 1878. 
600 
600 

&iog a8 I m p t o r  of BoLodr is 
rstirh Burma. 

4Kl 

460 
4.60 
460 

O M )  
260 
260 

The 12th Januay 1877.-No. 33.-With the consent of 
the Qovernment of the North-Western Provinces, and 
with reference to paragraph 7 of the Resolution of the 
Government of India in thia Department, No. 
dated the 3rd August 1875, Mr. E. A. D m ,  Sub- 
Assistant Coneervator of Forests in the North-Western 
Provinces, is attached to the Forest Surrey Branch 
for a period of twelve months. 

The 26th Janua~y 1877.-No. 11O.-M9*. E. A. Down, 
Sub-Assistant Conservator of Forest. in the North-West- 
ern Provinces, who, under Notification No. 33, dated 
the 12th instant, mas attached to the Forest Survey 
Branch for a period of twelve months, joined that De- 
partment on the 25th November last. 

ating a8 D &w?mator, % Grade, a p 6 0 0 ,  vure dir. 
Bh-&all. 

OfEciating Asairhnt Conmvrtor, 1st 
Grade. 

260 
200 Draw8 a prmnal a l ~ a a e s  of BJ. 

60 until promotion. Tohl B8. 260. 
Ha8 been appointed to @&ate M 

A88irtant C m e n a t o r .  
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The 2nd F e h a r y  1877.-No. 137.-The privilege leave 
of absence for three months panted by the Chief Com- 
missioner of Mysore, in his Notification No. 227, dated 
the 21st September 1876, to bir. D. E. Hmtchisb, Assist- 
ant Conservator of Forests, is commuted to leave on 
medical certificats for eight months, with effect from 
the 25th September 1876. 

2. -CALCU~TA GAZETI'E- 
The 2nd November 1876.-Mr. T. Jacob, Deputy Conser- 

vator.of Forests, Sunderbuns Division, is allowed leave 
for one month and ten days, under Section 21, Chapter 
VI  of the Civil Leave Code, with effect from the 6th 
December 1876. 

M. a. a. Da&, Assistant Conservator of Foreeta, 2nd 
Grade, is appointed to have charge of the Sunderbuns 
Foreat Division during the absenoe on leave of Mr. W. 
Jacob, or until further orders. 
!l% 20th Nooember 1876.-Mr. E. Fucibe is promoted 

from the 3rd to the 2nd Grade of Assistant Conservn- 
tors, with effect from the 1'1th October 1876. 

The 22nd Januay 1877.-The following transfers of offi- 
cers in the Forest Department are sanctioned :- 

Mr. W. Jacob, Deputy Conservator, from the Sunderbuns 
Division to the Palamom Division. 

Mr. (J. A. Richardson, Assistant Conservator, from the 
Palamow Division to the charge of the Sunderbuns 
Division. 

Mr. R. R. Davis, Assistant Conservator, from the tem- 
porary charge of the Sunderbuns Division to the Chit- 
tagong Division. 

Mr. E. G. CAester mill remnin attached to the C'hitta- 
gong Division until further orders. 

Br. Q. A. Richardson is promoted from the 3rd to the 2nd 
Grade of Assistant Conservators, with effect from the 
15th January 1877. 

In supersession of the orders of the 20th November 1876, 

Br. E. FwAs is promoted from the 3rd to the 2nd Grade 
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of Assistant Conservators, with effect from the 13th 
October 1876. 

The 30th January 1877.-Mr. H. 8. Daub, Assistant Con- 
servator of Forests, Chittagong Division, having re- 
turned to duty on the forenoon of the 15th December 
1876, the unexpired portion of the leave granted to him 
under orders of the 29th August 1876 is cancelled. 

The 6th Pebruay 1877.-Lr. J. S. CambL, Assistant 
Conservator of Forests, Darjeelirig Division, is employed 
on special duty from the 10th February to the 31st 
March 1877, for the purpose of preparing a list of the 
treee found in the Da rjeeling district. 

3.-NOBTH-WESTEBN PBOVINCES GAZETTE- 
The 23rd September 1876.-No.' 165F-C.-In supersea- 

sioc of Notification No. 22F-C. of 3rd June 1876, the 
following promotion is made in the Forest Department :- 

Nature 
Present Or ' With effect 1 h d e .  1 1 from 1 1 lbuxn. 

Bagahwe 
on furlough. 

llie 9th October 1876.-No. 178F-C.-The services of Mr. 
A. Pengelly, Assistant Conservator, 1st Grade, are 
placed a t  the disposal of the Government of Panjib. 

No. 182F-C.-Mr. W. G. AlLn, Officiating Deputy 
Conservntor, 3rd Grade (transferred from the Panjib to 
these Provinces), is posted to the charge of the Kumaun 
Forest Division and Rinikhet Sub-division, & Captain 
J. E. Campbell. 

Mr. W. G. Allen, Officiating Deputy Conservator, 3rd 
Grade (transferred from the Panjib to these Provinces), 
is posted to the charge of the Rdnikhet Sub-division, 
vice Captain J. E. Campbell. (This is in supersession 
of the Notification bearing similar number and date 
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published in Gazette, dated 14th October 1876, page 
1313.) 

The 17th October 1876.-NO. 197F-C.-Mr. C. F. 
Amery, Deputy Conservator, 2nd Grade, is granted one 
month'e privilege leave, with effect from the 23rd instant, 
or snch subsequent date as he may avail himself of 
the same. 

The 19th October 1876.-No. 198F-C.-The following 
promotions are made in the Fokest Depnrtment :- 

This cancels Notification No. 22F-C, dated 3rd June 1876. 
2% 18th Novenlber 1876.-No. 345F.-With reference 

to  Notification No. 197F-C., dated 17th ultimo, Messrs. 
P. F. Amcry, Deputy Conservator, 2nd Grade, and 
QGreig, Assistant Conservator, 3rd Grade, respectively 
made over and received charge of the Bhagirathi 
Division on the afternoon of the 23rd idem. 

No. 346F.-Mr. C. P. Amery, Deputy Conservator, 2nd 
Grade, availed himself on the 2Yrd October 1876 of the 
leave granted to him in Notification No. 197F-C., dated 
17 th idem. 

The 22nd November 1876.-No. 357F.-With reference 
@ Government of India Notification No. 886, dated 
11 th  August 1875, Mr. 0' Greig, Assistant Conservator 
of Forests, 3rd Grade, joined the Dehra Dtin Forest 
Division on the 10th October 1376. 

The 23rd November 1876.-No. 361F.-Mi. C. Bag- 
shawe, Assistant Conservator of Forests, 1st Grade, who 

Nun& 

-- 
Orant, Mr. 
L E  

Camp be 1 I. 
Capt. J. E. 

Pen g e 1 l y, 
Mr. A. 

 pa'^.^ 

AM~. Con- 
aerva t o r, 
!hd W e .  

Ditb ... 

Ditto ... 

Rxx~nxr.  

---- 
Promoted un- 

der orden of 
Government 
of India. 

Ditto. 

Ditto. 

Grade to 
which pro- 

moted. 

A M ~ .  Con- 
mrva t o r, 
1st Grade. 

Ditto ... 

Ditto ... 

Wiih,"lBCt 

1 s t  A p r i l  
1876. 

6th Feby. 
1876. 

8th Feby. 
1876. 

Nature 

pzLo- 
tion. 

Tempo- 
rary 

Perma- 
nent. 

Dit to... 
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reported his return from the leave granted to him in 
Notification No. 78F., dated 22nd February 1876, on 
the 7th November 1876, is granted the usual subsidiary 
leave to rejoin his appointment. 

No.. 363F.-Notification No. 165F-C., dated 23rd Septem- 
ber 1876, giving temporary promotion to Mr. .I. bI. 
Braidwood, Assistant Conservator, 2nd Grade, ie hereby 
cancelled. 

The 4th December 1876.-No. 38OF.-Messra. E. P. Dansy, 
Assistant Conservator, 2nd Grade, and E. A. Down, Sub- 
Assistant Conservator, J a u n d r  Division, are transferred 
respectively to  the Garhwril and Dehra D6u Divisions. 

No. 38ZF.-Mr. A. Pengelly, Assistant Conservator, 1st  
Grade, on his temporary transfer to the U n i k h e t  Sub- 
division, made over, and Mr. J. E. O'Callaghan, Officiat- 
ing Conservator, received, charge of the Dehra D6n 
Division on the afternoon of the 14th October 1876. 

No. 383F.-Captain J. E Campbell and MP. A. Pengelly, 
Assistant Conservators, 1st Grade, respectively made 
over and received charge of the Ranikl~et Sub-division 
on the afternoon of the 26th October 1876. 

No. 385F.-Mr. G. Greig, Officiating Conservator of 
Forests, who reported his return on the 7th November 
1876, from the leave granted to him in G. 0. G. G .  No. 
282, dated 30th March 1876, is granted the usual sub- 
sidiary leave to rejoin his' appointment. 

No. 886 F.-With reference to NotiBcation No. 191F., 
dated 13th May 1876, Mr. J. E. O'Callaghan, Deputy 
Conservator, and Mr. G. dreig, Officiating Conservator, 
respectively made over and received charge of the ofice 
of Conservator of Forests on the forenoon of the 14th 
November 1876. 

Tire 7th Decembw 1876.-NO. 394F.-Mv. C. F. A m y ,  
Deputy Conservator, 2nd Grade, returned on the afternoon 
of the 23rd ~ o v e m b e r  1876, from the leave granted to 
him in Notification No. 197F-C., dated 17th October 
1576, and received charge of the Bhogirathi Division 
from Yr. 0. Greig on tho same date. 
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The 11 th December 1876.-No. 396F.-Leave on medical 
certificate for a period of one year is granted to Sheikh 
MoAi-ud-din, Sub- Assistant Conservator of Forests, in 
extensinn 01' similar leave granted to him in Notification 
No. 54F-C., dated 27th Juue 1876, with effect from the 
23rd Jnnuary 1877. 

Z'le 12th December 1876.-No. 40ZF.-With reference to 
Notification No. 361F., dated 23rd November 18'76, 
Mr. L. A. W. Rind and Mr. C. Bagehawe, Assistant 
Conservators, 2nd and 1st Grades respectively, mado 
over and received charge of the Jaunsir Forest Divisiou 
on the afternoon of the %Oth November 1876. 

No. 404F.-Mr. W. R. 6. Brereton, Assistant Couservator, 
1st Grade, who reported his return on 7th November 
1876, from the leave granted to him in Notification 
No. 43F-C., dated 10th April 1875, is granted the usual 
subsidiary leave to enable him to rejoin his appointment. 

The 21sl December 1876.-No. 418F.-With reference t o  
Notification No. 380F., dated 4th December 1876, Mr. E. 
A. Down, Sub-Assistant Conservator, joined the Dehra 
D i n  Division on the 24th November 1876. 

The 15th January 1877.-No. 14F.-With reference to 
Notification No. 361F., dated 23rd November 1876, 
Mr. C. Bogshawe, Assistant Conservator of Forests, 
1st Grade, eutered on his duties on the forenoon of the 
15th November 1876. 

4.-PUNJAB GAZE%- 
TAe 14th November 1876.-No. 3 18F.-Bppoin2ment.- 

Mr. E. McA. Moir,  Assistant Couservator of Forests, 
Ajmere, whose services have been placed a t  the disposal 
of the Pnnjab Government, is appointed to the charge 
of the Fuel Reserve Northern Division, with effect from 
the afternoon of the 12th October 1876, vice Mr. W. S. 
Hillier, Assistant Conservator of Forests, tramferred 
to  Oude. 

R e  24th Novem6m 1876.-No. 331F.-Tramfer.-Mr. A. 
Pengelly, Officiatiu,~ Deputy Conservator of Foreste, 

T 1 
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transferred from the North-Western Provinces to the 
Punjab, is appointed to the chargo of the Ravi Division, 
with supervision of the demarcation of the Reservea in the 
Chamba State, both in the Chenab and Ravi Divieions. 

Tns 6th December 1876.-No. 342F.-Leave.-Mr. G. 0. 
M i n n i . ,  Assistant Conservator of Foreate, Punjab, has 
obtained privilege leave of abeence for thirty days, with 
effect from the 26th November 1876. 

The 10th January 1877.-No. 7F.-Leawe.-It is hereby 
notified that I r .  J. A!. dfackay, Sub-Assistant Con- 
servator of Forests, Ravi  Division, obtained one year'e 
furlough to Europe on medical certificate, commencing 
from the 11th March 1876, together with ten dayeJ 
subsidiary leave, with effect from the 1st idem. 

Mr. Maekay reported hie arrival at Bombay on the 47th 
November 1876 on return from leave, and rejoined the 
Ravi Foreat Division, to which he has been temporarily 
posted on the 2nd December 1876. 

The 17th Janway 1877.-No. 18F.-Leave.-Mr. F. D. A. 
7incent, Assistant Conservator of Foreete, Jhelum Divi- 
sion, has obtained privilege leave of abeence for three 
months, with effect from the 8th January 1877. 

8.-OUDH ~ A Z E 7 T E -  

The 15th Noormbsr 1876 .No .  4158.-Fot~ts.-The 05- 
ciating Chief Commiseioner is pleased to promote 
Mr. S. E. Wilnwt, Assistant Conservator of Forests, 
8rd Qrade, to the End Grade from this date. 

The % 1st November 1876.-No. 4279.-Mr. HilIim,Assistant 
Conservator of Foreete, whose services have been placed 
a t  the disposal of the Chief Commiseioner, reported 
his arrival a t  Lucknow on the afternoon of the 90th 
October 1876. 

The 9th D m b c t  1876.-No. 4527.-Mr. C. J. Pornonby, 
Officiating ~ e ~ n t ~  Conservator of Forests, Bahraich and 
Gonda Division, ia granted privilege leave of absence 
for twenty-three days, with effect from the afternoon of 
the 15th October 1876 to the afternoon of the 7th 
November 1876, 
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6.-CENTHAL PROVINCEB G A Z ~ E -  
37ie 21at October 1876.-No. 3895.-Fifteen days' privilege 

leave of absence is granted to Captain C. IP. Lomck, 
Deputy Conservator of Forests, from the 4th November 
next, or the subsequent data on which he may avail him- 
self of it. 

The 22nd Nmembe~ 1876.-No. 4373.-Captain C. W. 
.Losack, Deputy Conservator of Forests, availed himself 
of the fifteen days' privilege leave granted to him by 
Notification No. 8895, dated 2lst  ultimo, on the 6th 
instant, before noon. 

The 28th November 1876.-No. 4454.-Captain C. IP. 
Josack, Deputy Conservator of Forate, returned from 

the privilege leave granted to him by Notification 
No. 3895, dated 2 1st ultimo, and resumed charge of the 
Northern Division, from Mr. H. Home, h i s t a n t  Con- 
servator, on the 15th instant, before noon. 

?.-BRITISH BUBMA GAZETTE- 
The 20th Nmem2ier 1876.-No. 176.-Mr. H. C. Hill, 

Assistant Conservator of Forests, 2nd Grade, reported 
his arrival in Rangoon on the forenoon of the 10th 
instant. 

No. 177.-Mr. J .  W. Oliver, Assistant Conservator of 
Forests, 3rd Grade, assumed charge of the Prome Foreat 
Division on the 28th October 1876. 

No. 14.-Mr. Arthur Hamilton Unwin, Inspector of 
Schools, British Burma, reported his return from the 
leave granted to him by this Department Notification 
No. 124, dated 13th June 1876, and resumed charge of 
his duties from Mr. Ferrars on the afternoon of the 12th 
instant. 

Mr. Perrars reverted to his substantive appointment as 
Deputy Conservator of Forests, 3rd Grade, in British 
Burma, on the same data. 

8.-ASSAM GAZETTB- 
flu 17th January 1877.-No. 95.-dfr. A. J. Mein, Assiet- 

ant Conservator of Forests, Assam, availed himself of the 
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privilege leave for oue ~nontlr granted to lrim uuder or- 
ders of the 19th November 1876, ou the forenoon of the 
17th January 1877. 

~.-I~YSOBE GAZETTE- 
The 11th Januay 1877.-No. 358.-Mr. I. JfacpRersorr, 

Assistant Conservator of Forests, reported Iris arrival a t  
Bangalore on return from the furlough on private affairs to 
Europe granted to him in Goverument of India Notifi- 
cation No. 796, dated 19th August 1876, on the 14th 
December 1876. 

The 25th January 1877.-No. 377.-Mr. I. diacphereon, 
Assistant Conservator of Forests, aesumed charge of the 
ofices of the Mysore and H w a n  Forest Divisions, from 
Mr. E .  B. Dickin~on, Assistant Conservator, ou the after- 
noon of the 10th January 1877. 

The 26th January 1877.-No. 378.-Mr. N. Daly, Aseist- 
ant Conservator of Forests, is granted privilege lenve for 
99 days, with effect from the 15th January 1877. 

lO . -Bomr~ GAZE~TM- 
The 5th October 1876.-Mr. H. Mainwaling acted as Dis- 

trict Forest Officer, Colriba and. Dtipoli, from 15th to 
30th June 1876. 1Elr. C. A. Morphew has been appoiuted 
to that office from 1st July last. 

The 7th November 1876.-M&. A. T. Shuttleworth, Con- 
servator of Forests, N. D., is promoted from the 4th to 
tlre 3rd Grade. 

The 2rrd December 1876.-Mr. A'. Mainwaring, Assistaut 
Conservator of Forests, was attaclred to the CouservntorJs 
office from 1st July to 11th September 1876, on wlricl~ 
date be took charge of the Ndsik District Forest office, 
after office hours, from Mr. Wroughton. 

The 9th Januay 1877.-Heasre. T. B. Pry, Assistant 
Conservator of Forests, 2nd Grade, and d. K. Nairne, 
c.s., Extra First Assiutan t Collector, iri charge Pauch 
MPhils, respectively delivered over and received charge 



AND PROM OTHER OFFICIAL PUBLICATIONS. 347 

of the office of the District Forest Officer, Northern 
Circle, on the 23rd December 1876, before office hours. 

TAe 19th January 1877.-Yeems. E. J .  Zbden,Assistant 
Collector on Special Forest Demarcation Duty, Kanam, 
and Lieutenattt-Colonel I. Peyton, Conservator of Forests, 
Southern Division, delivered over and assumed charge of 
the office of the Assistant Collector on Special Forest 
Demarcation Duty, Kanara, on the 1 1 th December 1876, 
after office hours. 

The 20th January 1877.-Mr. J. L. Laird, Assistant Can- 
eeriator of Forests, in charge of the Demarcation of 
Ebrest Reserves office in Belgaum, and Lieutenant- 
Colonel T. Pylon, Conservator of Forests, S. D., de- 
livered over and assumed charge on the 14th instant, 
after office hours, of said office and establishment, 
consisting of 1 Mapper, 1 Clerk, and 2 Peons, transferred 
to the Conservator for Forest Demarcation Duty in 
the Kanara Collectorate, as per Government Resolution 
No. 7396, dated the 15th December 1876. 
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3 Stabg on the Beboisemntt of jfje~tubeb 3Ioges 81th t l e  
arabeatatibe 4L#eatmeltt of Qlorxent 3raas. 

Being a Reviera of Da. J. C R O ~ I B  BBOWN'B " Reboieement in 
France.* 

IN a literary point of view, Dr. Brown's book leaves much 
to be desired. With indefatigable industry he h s  acquired a vast 
mass of materials, and having divided them into four parts, 
like four great heaps, he presents them iu bulk 'to the reader's 
mental digestion. Endless repetition of subjects, examples 
quoted over and over again, part of a subject dealt with in one 
place and the rest in another, are the natural results. I f  a 
descriptive motto for the book were required, i t  wonId be aptly 
found in the words " Rudis indigettlaque molee." Besides this, the 
style is discnrsive and the translation from the French singularly 
barbarous. 

Take the following specimens, not necessarily the worst, se- 
lected at  a cursory glance through the book :- 

"One may affirm with certainty that if a remedy be not 
speedily applied, ere long the population will go on diminishing 
* * * I do not know if I deceive myself, but I believe i t  is pos- 
uible to apply the remedy and I believe, moreover, that it is 
high time to set about this" ( p. 10. ) 
'' The torrents becoming more and more devastators of the 

country, in consequence of the destruction of these, will bury 
under their deposits extensive grounds which, bc. (id.) 

"811 the inhabitants have had was the delight to renp for 
some years a little barley ; to-dny they no longer reap any- 
thing ; and they find themselves in misery" ( p .  281.) 

London, H. 8. King & Oo., 1876, 1 vol. 
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The flood swept away the rocks with so much greater ease 
that nothing had been repaired since the first storm which left the 
stones dug out" (p. 92.) 

"There was seen coming down in that of Yeose, n small 
fillet of clear water" (id.) 

"Brit every time this shall occur, you shall rofer to the 
Administration who will address to you timeonsly the instruc- 
tions, &c." fp. 168.) 

"The inhabitants of the mountain, chiefly pre-occupied with 
the interest of pasturage, do not welcome in general, bat with a 
certain apprehension, any measures relating to reboisement" 
(p. 171). 
(' The trees may touch when they have attained the s tab  of 

perches" (p. 252). This, I suppose, ie a translation of " p e r  
chis" ( I ) Again (p .  151) he speaks of the young ' fellings' 
being out of danger-meaning, I suppose, young thicketa 
(taillie) 1 and in another place of gemmaze (hipping for resin) 
as L L  budding." 
" The collet of the root is buried, &c." (p. 251). 
" Thi department will be deleted from the map of France" 

01. 282). 
At  page 800, me read of the ' insuccess' of planting works. 
Some of these specimens of English could not be surpassed 

even by a B.A. of the Calcutta University. Many more 
might be given, but these will sn5ce. 

Having said so much I gladly turn to notice the real merits 
of the work and the solid benefit conferred by the author on 
Englkh-speaking foresters. I t  is impossible, however, not to 
notice these defects, because they make the author difficult to 
follow and require no little labor on the student's part to 
collnect the mass of facts presented to his notice into a pro- 
gressive chain, leading to defiuite and practical conclusions. 

From a sense of the value of the materials, I have endea- 
voured not merely to review the book, but to write a study on 
it, and to put together and arrange the chief materials in such 
a way as to render the subject intelligible. For all details in 
further elucidation of special points the book itself must b 
cousultcd. 
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To reduce the study to readable limits, I shall assume in the 
first place that the misohief done by the denudation of mountains 
ia very great, even in the first stages; much more so when r e d  
torrents have been developed. I shall further take i t  as well es- 
tablished that torrents, deep ravines, a d  landslips, at any rate, 
in a majority of cases, are caused or enormously augmented by 
the denudation of hill-sides of their trees and other vegetable 
covering. . 

I shall omit with some regret, the detail of those interesting 
but terrible recitals (which read like tragedies if their reality 
were not only too well established) which Dr. C. Brown cites 
in abundance as illuetrating and enabling 11s to realise the 
destructive action of torrents. The history of the Devoluy 
district(') of the torrenta around Ernbrnn,(*) of Combe 
d 'Ye~se,(~)  of Va~her&s, (~)  of St. Marthe,(*) of the Mella,(6) 
of the ArdBche, (') and the St. Antoine torrent in the Bourg 
d'Oisans arrondis~ernent(~) are of this nature. Some of them 
shew how successful welldirected efforts of reboisement may be. 
The history of the extinction of the torrent of St. Marthe by 
reboisement will deserve special attention, among several similar 
instances quoted in the later parts of the book (see p. 257, 
chap. V, and especially the cases on p. 172). 

I n  the present study I propose to confine myself to consider 
ing and gathering together tlie practical information scattered 
here and them through Dr. Brown's book on the following 
pointa :- 

1, The nature and peculiarities of torrents nnd their action : 
other phenomena of denuded mountains, landslips, ravines, &c. 

2. The question how far forest growth either of trees, bushes, 
or herbage and grasa is effectual as a protective agency, and es 
a remedy for mischief already done. 

3. The procedure to bo practically followed in dealing with 
slopee to be reboised. 
SEC. I.-TEE NATURE OF TORBENTS AND THEIR ACTION. 

Dr. Brown's remarks on this subject are derived almost 

(1.) Page 1. 6.) Pages 268 to 264. 
(2.) Page 36 and page 38. 6.) Page 19. 
(3.) Page 81. (7.) Pnge 278. 
(4.) Pages 42 to 249. / (8.) P ~ g c  268. 
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entirely from Surell's well-known work on the Torrents of the 
High Alps. 

As natural laws are .the same all over the globe, the intelli- 
gent observer will find Surell's laws of torrents very instructive 
in studying the subject in India. Indeed there is no branch of 
forestry, i t  may be stated at  the outset, in which principles 
learned in Europe may be more fully applied to India, than that 
of torrent action and its remedy. I n  India, indeed, the power 
of vegetation ia very much greater tlian in the Alps; while the 
power of herbage only, to retain the soil nnd the ease with 
which the unstable bnnka of ravines clothe themselves with 
vegetation as won aa a chance is given them, are elements 
which make our position very favorable. 

On the other hnnd it is not to be supposed that our tropical or 
snb-tropical vegetation is able b stand anytling that man chooees 
to impose upon it. Even in the hills below Da jeeling the 
effects of denudation are very marked, not less so than in the 
drier.portiona of the N. W. Himalaya. The following graphic 
picture of the county near Embmn, will not be without its 
pnrnllel in many of our hill districb :- 
" The clear; brilliant, Alpine sky of Embrnn of Gap, of 

Barcelonette and of Digue, which for m o n b  is without n 
oloud, produces droughts, interrupted only by dilnvial rains like 
those of the tropics. The nbnse of the right of pasturage and the 
felling of the w d s  have stripped the soil of all its grass and 
all its trees, and the scorching sun bakes i t  to the consistency 
9f porphyry. When moistened by the rain, se i t  has neitlier 
svpport nor cohesion, it rolls down to the valleys, sometinies in 
floods resembling black, yellow, or reddish lava, sometimes in 
streams of pebbleg and even huge blocks of stone, which pour 
down with a frightful roar, and in their swift course exhibit 
the most convulsive movements. I f  you overlook from an 
eminence one of these landscapes, furrowed with so many 
rnvines, i t  presents only images of desolation and of death. 
Vast deposits of flinty pebbles, many feet in thickness, which 
hare rolled down and spread far over the plain, surround large 
trees, bury even their tops and rise above them, lenving to the 
husbandrllan no longer cr ray of hope. One can imagine no 
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sadder spectacle than the deep fissures in the flanks of the 
mountains, which seem to have burst forth in eruption to cover 
the plains with their ruins. These gorges, under the influence 
of the sun which cracks and shivers to fragments the very 
rocks, and of the rain which sweeps them down, penetrate 
deeper and deeper into the heart of the mountain, while the 
beds of the torrents issuing from them are sometimes raised 
several feet in a single year, by the ddbria, so that that they 
reach the level of the bridges, which, of course, are then carried 
off. The torrent beds are recognised at  a great distance, as 
they i ~ s n e  from the mountains, and they spread themselves over 
the low grounds in fan-shaped expansions, like a mantle of 
stone, sometimes ten thousand feet wide, rising high a t  the 
centre, and curving towards the circumference till their lower 
edges meet the plain." 

But to return ; M. Sure11 draws a primary distinction be- 
tween rivers, torrential rivers and torrents, which i t  is important 
to maintain. For the definition of a river is not necessary to 
enter into particulars; a torrential river is a river which has 
some of the characters of a torrent, but not all. I t  is common 
to speak of some of our hill streams, like the upper part of the 
Ravi, Bias, &c., as " torrents" ; but this is incorrect, their fall 
does not exceed six in the hundred, nor do they exhibit the pe- 
culiarities presently to be noted. A torrent may flow into a 
river and impart to a part of the course of the river some of 
ite characteristics. ThusJ for instance, the Haro river, or the 
SohPn or the Bhimbar in the N. W. Punjab, are torrential 
rivers, largely affected by the numerous true torrents that 
join them. 

A true torrent has, in the first place, rarely more than a 
slender thread of water perennially flowing : usually i t  is dry, 
except during flood seasons. It has a fall which may be two 
in the hundred down to six in the hundred, but not less. It 
consists of three park : (1) the funnel-shaped '- basin" (bassin 
de ~eception) ; (2) the gorge or '' channel" which is permanent 
and may be of cmsiderable length, or of unnppreciable length, 
as will be presently explained (canal d'ecooulemenl) ; (3) the 
fan-shaped bed of deposit, which is formed (and is ever spreading 
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out while the torrent continues its baneful activity) of the 
detritus brought down by the torrent (lit de d6ection). I shall 
speak of these three parts briefly in English as,-" torrent-basin," 
" torrent-channel," and '' torrenedeposit." For a particularly 
vivid description of the torrents enabling one to realise these de- 
finitions, see page 263-4 of Dr. Brown's book. 

M. Sure11 again classifies torrents into three kinds. And 
these distinctions explain further the diferent portions of 
the torrent we have been speaking of. The Jirst occurs 
where the torrent starts froni a " col" a neck, or pass at  
the head of a valley ; here the torrent occupies the angle 
between the mountains forming the valley. I n  this case the 

basin" may be every extensive, and, in fact, may be supplied 
by a great number of small streams and smaller torrents con- 
verging to one point, the apex of the funnel of the main torrent ; 
here too the channel may be of some length according to the 
steepness of the incline before the bed of detritus at the junction 
with the valley is reached. 

The second clase contains those torrenta which arise from 
an amphitheatre or hollow at  the top of a mountain and flow 
down the line of greatest declivity : here the basin may be rather 
extensive, but the channel is sure to be shorter than in the first 
class. 

The third olaas of torrents arise from a depreseion, hollow, or 
morass at eome point on the flank of a mountain. These we 
may commonly see in the Himalayas, but in them the channel 
is very short or altogether wanting, for the opes of the funnel 
is continued almost up to the apex of the fan-shaped '' deposil." 

The funnel-shaped basin, in all cases in which a torrent is in 
activity, is perpetually enlarging as the sides fall in and ravines 
form, and from it ie derived the mass of materials that goes to 
increase the spread of the deposit. The " channel" where it 
exists is that portion when there is no more falling in, and the 
torrent is restrained by strong banks. What looks like a channel 
a t  first mny often prove only to be a prolonged apex of the 
basin, as it is always falling in and widening, and more per- 
fectly forming the funnel shape of the " basin." 

Sometimes a torrent exhausts itself. When the funnel haa 
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fallen in and worn away till a stable angle is reached, and there 
is nothingmore to wash away, the action becomes leas violent, 
because only clear water can come down. And i t  ia to be re- 
c o l l e c ~  that the destructive action of torrenta is not merely due 
to a rush of water as water, but of water the lams of the flow 
of which are modified, and ita weight, resistance, and friction 
enormously incrmed, by being in a more or less viscid state, 
through the quantity of soil, gravel, and stones, held in suspen- 
sion. Directly, either fi-om natural causes of exhaustion, or by 
some agency which prevents the washing away of more mate- 
rial, the water holds little or none of such substances in suspen- 
sion, its violent action is reduced and i t  returns to the laws of 
fluidity. JVe must not wait to see torrents fully formed in all 
cases, but be on the constant watch to interfere at the com- 
mencement of the evil. A natural depression in which snow can 
lodge, or a landslip often give rise to torrents. First ravines are 
formed, then these uuite, an2 so the funnel or '( basin" of a 
veritable torrent is completed. 

A remarkable featnre has to be prominently brought to notice 
with regard to the torrent deposits. While a section of an 
ordinary stream would show a curve concave towards the sky, 
the lower part being water, and the higher the banks on each 
side, the torrent deposit is converse, and the water flows in a 
slight depression on tho highest part of it. Directly, therefore, the 
water increases, i t  overflows and spreads out, forming innnmer- 
able streamlets all over the deposit, and continually altering 
its position : but the process of formation always goes on in the 
same way, and the tendency to form a fan-shaped convex mass 
is kept up by fresh additions of detritus. 

I cannot devote any space to a consideration of tlle natural his- 
tory of torrenta. Much interesting matter may be gathered from 
Sec. 11, Part I of Dr. Brown's book (p. 30), the effect of climate, 
geological formation, and so forth are there discussed. A torrent 
will be formed in time whenever the soil is ready to give way, 
and then i t  wants only the first start, usually given by denu- 
dation, but occasionally by a landslip or stone slip which creates 
a hollow in the hill side. The hygrometric condition of the 
air, and the fact that a moist ntmosphero promotes vegetation, 
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makes a vast difference in the facility with which torrents are 
formed ; for a soil in a dry air, with occasional and violent rain 
will be cut up mith ravines, while a similar soil always in 
mist and subject to drizzling rain, will not. 

We have not to wait until what I may call a formal or 
fullydeveloped torrent is established : we have on the contrary to 
begin in time, nip evil in the bud, and to arregt all sorts of 
ravines and cuttings, and to reclothe the barren slopes a t  the 
outset. 

Directly, a hill side ie denuded, the soil will begin to dis- 
appear, deep r i b  or furrows will begin to form, then veritable 
ravines, and these will all be so many secondary torrents o r  
feeders of a main torrent. Landslips will become common, springs 
will dry up, and streams which might otl~erwise be perennial 
will remain as dry and etony beds only full of thick muddy water, 
but rushing mith destructive force during the rainy season. I t  is 
not on every soil that torrents will form, nevertheless fertile soil 
will be washed away, and the ground will be cut up, crevices, 
rifts and small ravines will form as may be seen in the Jura  and 
a t  Karst in Illyria.* 

To sum up shortly, we may either have regular torrents, or 
we may have denudation and deferlilization of mil, the f o r m  
ation of rifts, ravines, crevices, and landslips. 

Torrents are distinguished by their flowing only with occa- 
eional violence, and above all by the fact that in them the 
violent flow is (1) periodical, and (2) not only subject to the 
hydraulic laws of limpid water in motion, but to a supersession 
of such laws and their replacement by the laws of thickened 
or viscid fluid owing to the water being full of mud and gravel 
held in suspension, and therefore capable of producing different 
resulta as regards erosion and subsequent deposit of material. 

I t  is hardly necessary to do more than point out that forest 
growth first breaks the violent force of the rainfall, causing 
a large proportionof the water to be for a time retained on 

Boo p. 98, ' I  Reboiment in France." 
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branches, leaves, and stems ; thence to be slowly discharged 
on to the ground, or returned to the air by evaporation. 
Secondly, that the product of forest growth is a mass of dead 
leaves, mosses, b., of immense hygroscopicity and onpable of 
absorbing a vast volnmeof water, and slowly distributing i t  to the 
sub-soil and to the roote of the trees and smaller plants, while tho 
surplus runs off in a gentle stream and quite clear. 

Vegetation also binds the soil by pushing out thousnnds of 
interlacing rootlets ; and this is the reason why, if vegetation 
is given a good chance by the exclusion of cattle and fires, 
ravines and incipient landslips and stone-falls can be checked 
at  an early stage, when the soil is still capable of affording 
nourishment to some herbage, however coarse and apparently 
insignificant. 

The action of the vegetable growth is also to divide the 
action of the water, eo as to prevent a nnmber of streamlets 
readily uniting in one line of flow, and thus bringing a com- 
bined force and volume to bear on the excavation of a channel 
or ravine. 

I may further confirm these viewe by a quotation from one 
of the authors noted by Dr. Brown. I refer to C. DE BASTE- 
LICA :- 

" I f  we could expose by a vertical section, a wooded slope, i t  
would show in the upper portion a layer of varying thickness, 
but moat frequently of from 80 to 40 centimetres (12 or 15 
inches) of humw in which the fibrous rootlets are so developed 
that the whole has the appearance of a woolly material. This 
layer is at  once a sponge and a filter. The large roota of 
the trees penetrate more or less into the snbjacent rock. 

"When the rain falls on ground covered with wood, a con- 
siderable portion of the water is restored to the atmosphere 
by evaporation ; another portion ie absorbed by the immense 
oxpansion of foliage and bonqhe. If the rain be prolonged, 
the watar comes a t  length to the ground, which again is 
capable of absorbing an immense quantity. A flow from 
this is plow to establish itself; i t  is necessary first that the 
saturation of the sponge-like layer be complete; and when 
this is effected, when the water lias bocn able to make a passngo 

\. 1 
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for itself by an inGnite number of imperceptible channels, 
the flow like that of a charged syphon maintains a certain 
uniformity of flow, and tl~is i t  continues for a long time after 
the rain hns ceased. 
" So much is this the case that opponents have alleged that 

forests are more hurtful than beneficial, as they tend to prolong 
floods. The flood is prolonged i t  is true, but the delivery is 
regulated, diminished at  the commencement, and increased at 
the close : the total quantity 'of water drained away takes a 
longer time to flow ; it flows during the whole of that longer 
time ; and what is of more importance, i t  flows uniformly and 
equally, with no sudden variations, and thereby much evil is 
avoided ; and, what is of more importance still, the forest acts 
at  the same time as a filter, delivers no water, but what is of 
perfect fluidity, scarcely even discoloured by the washing away 
of organic matter, and unable to mash away the earth of the 
sub-soil protected against erosion by its thiok covering of 
huhus. 

When, on the contrary, the rain falls on a soil stripped of 
vegetation, i t  tends to cut this up into ravines, and it does so if 
the tenacity and resistance of the ground be not sufficient to 
withstand i t ;  and the flood is subject to great variations in 
its current, carrying off here and there the earth and other 
dhbris of the soil. 

"Forests have then a double aotion ; on the one hand they 
consolidate the soil, on the other hand they reduce and regulate 
the flow of the current, aoting a t  once both on the delivery 
and on the perturbation,-in other words, on the primary 
cause and on the secondary causes of the overflowing of wxter- 
courses."* 

We must be careful, however, not to push the argument 
from the value of vegetation too far, and thus lead those 
persons who are still inclined to dispute the whole question, to 
reproach us with an exaggerated confidence in natural agen- 
cies. I t  is perfectly true that there are cases of landslips, and 
falls of rock masses which no forest growth can pravent. I t  is 

* R.in F., p 119. 



also true that the very power of retaining water may, in some 
cases, increme the weight of a bed of mobile soil, resting on a 
highly inclined solid stratum of rock and so promote its 'fall. 
This is especially the case when n road cutting on some part 
of a steep hill side has truncated the slope, and thus given tho 
mass above an open way to slip down.* 

But the caaos in which forest by absorbing moisture causes 
this evil can only occur exceptionally where there is a peculiar 
combination of natural circumstances. And i t  is certain that 
for every case mhero tLey do combine, and a landslip results, 
thero are hundreds in which the preservation of the forest has 
saved the mliole hill side from destruction by erosion and 
ravining. Moreover, in cases where the evil spoken of is 
threatened, it is often possible to foresee and prevent the slip 
by proper draining. But, under any circumstances, the fact 
that failures may occur ehould not debar ns from the only known 
efficacious remedy. We do not (as was remarked once before 
in this journal) refuse to call in medical aid, because doctors 
occ~ionally fail to cure diseaeee. Moreoyer, i t  is to be re- 
collected, that when landslips occur in exceptional cases, they 
do not repeat themselves, whereas in other normal cases, 
tile evil goes on extending, from one ravinet to many, from 
the little gutter that first trickles and runs over the hill-side, 
to the roaring cataract, whose eroded sides continually fall in. 

One other point may be noticed in connection will this 
subject, and that is this one which Engineers should take to 
heart. The value of vegetation in aiding engineering works 
is quite beyond dispute. 

At  Simla some of the worst cases of ravining (8 .  9. the 
great ravine beyond the 'f Lakri Bazar)" have been met by 
making ti cllanuel for the water of boards : but the consolida- 
tion of the sides of the hill, and the fixing of the water channels, 
so as to prevent the costly necessity of renewing the wood- 
work, could be completely secured by at  once staking the soil 

* 8, p. 248. I&. in F. whore some striking exam les are giron. + I t  may be safely loft to any one who will t&e !twk of aetvnl facta to compare 
tho earcs of dnmago to our valuable hill-made, whlch result from landallpa aruing 
frnm too v e n t  loading of the soil with moisture from trees (npt merely thoss arieing 
from cuttlngs in soil which har no cohcsio~r). and thoso wkch arc caused by evcr 
widening ravines cut out in thc denuded hill-side. 
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and planting with willow cnttinge, poplar d n g s ,  and horse 
chestnnta, after which, if only for ornament sake, a eprinkling of 
deodar transplants should be put out. A11 classes of French 
authors support this principle. Nor is i t  difficult to under- 
stand, for i t  mainly resta on thie fact that, while masonry 
structures, dikes and embankments, can only direct and re- 
strain the force of flood~, vegetation strikes a t  the root of the 
matter and diminishes the force itself. Engineering works 
are always more costly than works to restore vegetation. 
Moreover, they are at any moment liable to be destroyed should 
the force of the torrent exceed f i e  maximum power of resist- 
ance allowed for. And experience tells us that, make what, 
allowance we will, i t  constantly happens that a flood tops tlie 
highest mnrk; and though i t  may afford consolation to our 
minds that such a flood had "never been witnessed by the 
oldest inhnbitant," i t  affords none to our pocketa. 

I t  may here be noted that, not only has practice demon- 
strated, but by far the greater weight of authority allows that 
engineering worka alone will not suffice. Dr. Brown quotes a 
memoir by a French engineer LADOUOETTE, with the comment 
of SURELL to the following effect :- 

"The scheme* proposed resolves itself (he says) simply into 
digging for the torrent a straight canal through the centre of 
the deposit, and maintaining this canal by constant clearings. 
According to M. Ladoncette whatever may be the preoautions 
proposed by the author for strengthening the hills by .means of 
plantations and cuttings like continuoao dykee, they will never 
present sufficient resistance to erosion ; etill less will they hold 
out ngainst the undermining effects of the flood." 

I t  is mentioned by M. Sure11 that the clearing out of torrents 
is almaye a difficult operation, on account of the great size of the 
stones and the hardness of the mud in which they are imbedded ; 
aud that thk  work which demands great waste of muscle, and 
entails great expense, produces no durnble result. The smallest 
flood suffices to overturn all, and to throw the bed of deposit 
into its previous disorder. This scheme attributes all the ravages 
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of torrents to the irregularity of their beds; and proposes ns n 
simple and sufficient remedy to giLe to 'them a straight bed. 
Sure11 alleges that the scheme confounds causo and effect; aud 
that torrenta do not spread themselves hither and thither because 
they have not a straight bed; but they have not a straight bed 
because, continually depositing matter, they are forced to spread 
themselves hither and thither. 

When M. L A D O U U E ~ E  himself tried to work on the Durance 
near Embmn, by making an enbankment on his principle i t  
was found that the first heavy flood destroyed all his work. It is 
quite true that while plenty works are going on and the young 
foreet acquiring a stature sufficient to enable i t  to regulate the 
water discharge, i t  ia necessary to protect the banka of tor- 
rents and rivere by 'barrages,' embankmeuts, kc., but these 
are only aids, while the power of the forest is developing. It 
is the forest that creates the force by stopping the flow of 
water at the outset. Works on the banks do nothing to affect 
this: and consequently they must either be so massive and 
costly as to reeiat any possible force or else are perpetually liable 
to fail directly an unuaual flood occurs which is just the very 
time when they are most required. 

And thus M. Culmann's observations which follow are entirely 
correct. In  1856, when an unusualrainfall occurred, M. Culmanu 
was deputed to examine and report on the torrents throughout 
Switzerland. He says :-"In Switzerland as elsewhere, the evil 
produced by torrentsis not a necessary evil : i t  takes birth often 
from the wasto and recklessness of the inhabitants. The principal 
remedy, and the only one which iu  decisive and definite, is the 
boi8ement or gazonnement which stifles the evil a t  its source. 
I n  regard to -such (engineering) works the theory of M. Cul- 
mann says M. Cezanne, may thus be stated: Ba~rages are but a 
temporary expedient to be employed while awaiting reboi8e,sment : 
i t  is necessary to construct them in a series, commencing from 
below: when the firat barrier is filled to the level with gravel, 
there shoulcl be constructed a second behind it, and so on oonti- 
nuously .* 
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Lastly, I wish to quote the remarks of M. GENTIL, Eugi-  
neer-in-Chief :- 

"Embankments attempted on the cones de dejection nt the 
issue of the gorges by which come dnwn the materials carried off 
Ly the waters from the higher-lying lnndrr,hnve always failed, or 
a t  best the effects produced by them have been but precarious. 
Tlie dikes in n few years have disappeared under the rubbish 
from the mountain. 

" But tlie Forest Administmtion has succeeded, by the consolid- 
ation of the soil, in the creation of a robust vegetation on tlie 
flanks of the bassins de reception. The results are assured : the 
case of the works a t  L a  Batie, a t  Sninte Marthe, a t  Resail, bas 
demonstrated most manifestly and most indisputably, that i t  is 
quite possible not only to arrest dejections, but also to re-establish 
vegetation on mountains, the most ravaged by these torrents. 

"Prom the time that the soil iu the bassin de reception is 
consolidated, and by plantings and sowiugs aud works of tlie 
Forest Administration the soil is fixed, material is no'longer torn 
away and thrown into the current which transports i t  to tlie 
lower-lying parts.. The waters assume in some measure a regular 
rkgime, they come clear and' free from mud upon the cones de 
dejection, they dig out there a stable bed for themselves by carrying 
away the less ponderous material; a t  this stage e~nbankment 
becomes possible in the val!ey, and i l  is practicable a t  little 
expense to keep in one unchanging direction the flow of waters 
which no longer carry away the stones. Properties along the 
banks are thcn securely protected ; they are  no rnora exposed to a 
sudden disaster such as those of which we Lnye so many examples ; 
they recover with this security tlieir money value ; and the 
population re-assured may count upon their harvests. 

"On the other hand, the fixing of the bed of the current 
permits the erection of bridges and aqueducts on the roads and 
highways; communication is protected against the frequent 
interruptions to whichit was exposed when the torrent was in full 
activity ; and, in fine-nor is this the least itnporta n t  result of the 
regeneration of the b a s h  of reception-the principal riveia no 

I can only quote Dr. Browll'8 English aa I find i t  in h book. 



longer receive the masses of drjection wllich eucnmler tl~eir beds 
and create confusiou in times of flood. In  illustration of these 
results, mhich have been thus referred to in a general and sum- 
mary may, may be cited the following facts :- 
' The torrent of Sninte-Marthe, near E m b r u ,  was threaten- 

ing  to extend ita dejections, 80 as to cover the Imperial road 
No, 94. A proposal to construct a dyke on the left bank had 
been formally discussed ; the expense of this wns estimated 
at  about 45,000 francs, and was considered that it should be 
met in part by the State, and in part by the proprietors on 
the river bank. But aiuce the execution of the works of 
,.eboisement, in the basin of Sainte-Marthe, by the Forest 
Administration, this water-course has lost its torrential charac- 
ter, and has settled its bed in the cone de dqection, the 
embankment has become useless, and the project mhich had 
been under discussion has been entirely abandoned. 

'The torrent of Riou-Bourdoux was noted as one of the 
formidable torrents of the High Alps ; the quantity of material 
which the waters put in movement at  every flood, had, in 
some measure, led to the abandonment of the construction of 
a bridge for the passage of the Imperial road No. 94; the 
Forest Administrtition has encloeed (mis en defene,) the basin 
of reception, and executed some works of consolidation and 
of gazonnement. The regime of the torreut has been in con- 
sequence so far changed, that, a t  little expense, the bed on tile 
mne can be definitively settled, and a bridge erected for the 
Imperial road. 

' I  might bring forward other examples of what 11as been 
effected; those mhich have been given may sr~ffice to mnke 
appreciable how complete and efficient are tho results 
obtained.' " 

Thus, there is a general consensus of opinion that engineering 
morlre alone are insufficient under this heading. I may con- 
veniently (but it must be briefly) dispose of the question, 
what sort of re-clothing of vegetation is the best ? The forest 
writers use three terms : Reboisement (which wo have adopkd 
in an anglicized form) means re-stocking with trees ; Bllksotzlze- 
nlet~t mcnns re-stocking with bushes ; Gntcnnenlent mcnns 
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laying down turf ;--n~t  only grass, but a mixture of grnss and 
all kinds of herbaceous plants. A11 are valuable in .their way ; 
and as regards the question between tree growth and bush 
growth it is obvious that the latter must be productive of the 
same resulb as the former, only in a less degree ; nlso that the 
utility of bushes is as a rule less than that of trees. Witb 
turfing or gazonnsment the case is different : an element of 
another nature comes into play. Planting works interfere with 
grazing, but putting down turf does not : hence people began 
loudly to exclaim that i t  was waste of money and an nnneces- 
sary infliction on the pastoral districts to plant trees-turf 
would do all that wlls required. That turf alone can be 
employed in regions above forest vegetation is obvious : that 
i t  is far better than nothing in all caeee, is also true; that i t  is 
efficient in some cases is also not to be denied: the French 
laws conseqt~ently promote for both methods of clothing the 
mountain side. 

M. MARSCHAND (quoted by Dr. Brown) has the following 
observntions on the subject* :- 
'' Many people sup~ose that on the steep parts of the Alps a 

good gazonnement would be enough to keep up the soil and 
put an end to torrents. Experience has shown me that 
gazonnement above is nearly always powerless to nrodernto 
sufficiently the action of water flowing over steep declivities. 

LL I have been surprised at storms when passing through 
meadows fit for being mowed, situated at  2,WO metres nltitude, 
that is to say, above the forest region. After eome minutes 
if the storm was pretty violent, the water ran off the turf, 
collecting in the depressions of the ground, and forming small 
clear torrente. On the 17th August 1869, in particular, I 
observed in the upper bmin of the Tinee, in the Maritime Alps, 
a storm of mind and hail which hardly Imbd half an-hour, 
but which gave rise in the meadows to a number of these 
little torrents, the junction of which would produce a very 
considerable rise in the Tinee. 

L L  A storm, observed a t  tlic &me  point in October 1868, 
tllrew immense muses of water into the snlne river in spito 

R, in F. p. QR. See nlso the rcmarkr of tbc Administrntion nt p. 171. 
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of the perfect gazonnenlent of its upper basin ; the same stor111 
caused great havoc in the upper basin of the valley of Abriee, 
Among the pastures on the hill of Grange Commune. Two 
of my friends had great difficulty in crossing the meadows 
situated near the summit, so large mere the torrents which had 
suddenly formed. 

((All places mentioned are covered with very good turf, 
and the soil is formed of grey scliist. 
'' I t  would be interesting and useful to ascertain the quantity 

of water which, falling with the rapidity of a thunder-shower, 
would be sufficient to saturate a turfed surface, but the quan- 
tity is very small, and depends on the steepness of the descent* 
This phenomenon is easily explained. Alpine turf, beaten down 
by cattle, is formed of small plants growing close together, 
the interlaced roots forming a sort of felt. When rain comes, 
it makes the rootleta swell, mhicl~, pressed together, imprison 
the soil and form a scarcely permeable covering, through 
which the mater gradually passes only by means of capillarity 
and hydroscopicity. I f  the rnin is slow and continuous, these 
two properties are enough to permit all the water to p u s  
through. I f  on the contrary i t  is violent, the water runs 
over the surface without being absorbed. 

6L  But, supposing the surface to be horizontal, tbe effect just 
degcrilmd is also produced ; the excess of fallen rain, however, 
lies on the herbage to be gradually absorbed, for the quantity 
of rain retained by the herbage is in  inverse proportion to the 
elope of the ground, and varies continually. 

"Turf, from the special point of view which me occupy, is 
chiefly useful in consolidating the soil ; this end is partially 
athinod, in so far a8 any surfwe whatever, when turfed, will 
dways resist the direct action of the rain, but a a a  whole, it 
is not: the excess of the water absorbed unites, forms little 
etreamletrr, and according as the inequalities of the ground 
on which they occur are steep or narrow, the turf is attacked 
by the running water, .the soil is laid bare a t  some one point, 
and, in a few minutes, there is the beginning of a ravine, which 
mill always grow larger after every new storm if s remedy be 
not promptly applied." 

w l  
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I n  India, owing to our more luxuriant growth, i t  may 
generally be allowed that both ecrub growth and herbage are 
wonderfully efficacious, but grasses vary very much in 
power ; some species, eepecially those of lower elevations, having 
the habit of growing in tufta or crowns, with bare mil be- 
neath, and these are very inferior ae a protection, because 
the water action sets in between the tufte. 

I n  France, I should say in conclusion,. the result has been that 
the law of 1860 for reboieement hae been supplemented by the 
law of 8th June 1864 for gcrtonnemenl. !Chis law pro- 
videe that in each case i t  is to be considered whether the 
land need be turfed, or partly turfed and partly planted, or 
wholly planted. 

BECTION 111.-THE PROCEDURE TO BE FOLLOWED IN DEALING 

WITH LOQALITIES TO BE BEBOISED. 

The French law hae various provisions for different c l a w  of 
property, by which i t  seeks to induce private and corporate 
proprietors to undertake planting works. I n  this country 
at  present we may practically dismiss these differences, and 
consider that in all cases rehiserneut worm will have to be 
undertaken by State Agency. 

I n  dealing with the subject, I shall consider the general plan 
of reboisement followed, whether we are dealing with a coun- 
try actually cut up and ravaged by torreub, or with one which 
may be so threatened, and on which landslips and ravines 
Lave already lnado their appearance, or where the hill side 
shows a tendency to slip away and discharge masses of 
stones and earth. 

The $rat step in any reboisement work is to get complete 
control over the area to be treated. This is a sine q d  aor in 
all cases, whether we are trying to extinguish a torrent, or to 
reboiee dry hills or any other work of the class. Having defined 
the lirnita of this area, clear out all grazing from such portion 
as you begin with, and stop the exercise of all rights whatever. 
The object is to encourage every blade of grass, every herb 
and root that can be got to aprout a little, to do its beet to 
cover the ground and gradually to form, with its decaying 
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leaves, n little mould to support the better forms of vegetation 
that should follow* 

Without this prelirniniry, no attempt can ever possibly 
succeed.' 

On the value of vegetation I cannot forbear reproducing 
an extract from Marsh quoted by Dr. Br0wn.t 

" Whenever a tract of country, once inhabited and cdtivated 
by man," says Marsh, "is abandoned by him and by domes- 
tic animals, and surrendered to the uudisturbed influences 
of spontaneous nature, its soil, sooner or later, clothes iteel€ 
with herbaceous and arborescent plants, and, at  no long in- 
terval, with a dense forest growth. Indeed, upon surfacee of 
certain stability, and not absolutely precipitous inclination 
the epecial conditiom required for the spontaneous propaga- 
tion of trees may all be negatively expressed and reduced 
to these three: Exemption from defect or excess of moisture 
from perpetual frost, and from the depredations of man and 
browsing quadrupeds. Where these requisites are secured, 
the hardest rock is as certain to be overgrown with wood 
as the most fertile plain; though, for obvioue reasons, the 
process is slower in the former than in 'the latter c w .  
Lichens and mosses first prepare the may for s more highly 
organized vegetation. They retain the moisture of rains and 
dews, and bring i t  to act in combination with the gasses 
evolved by their organic processes, in decomposing the Bur- 
face of the rocks they cover; they arrest and confine the 
dust which the mind scatters over them, and their final decay 
ad& new material to the soil already half formed beneath and 
upon them. A very thin stratum of mould is sufficient for . 

the germination of seeds of the hardy evergreens and birches, 
the roots of which are often found in immediate contact with 
the rock, supplying their trees with nourishment from a soil 
deepened and enriched by the decomposition of their own 
foliage, or sending out long rootlets into the surrounding 
earth in search of juices to feed them." 

r g, this entoreod ia the French Government Circtllru of l l t  June 1861. (R in 
F. p. 166. 

t B in F, p. 3%. 
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Connected with tlie subject of nllowing the nnturiil recovery 
of vegetation as a first step, it would be proper to study the 
quation of preventing denudation, in the first instance. I have 
made some remarks on tllis subject in a note on '' Demarcation 
of Hill ForestsJJ in this Magnzine for January 1877. 

I will only here refer the reader to page 57 of Dr. Bromn'a 
book. 

I t  is laid down aa a principle that tlie total clearing of a 
hillside can never be allowed where the slope is steeper than 
one in three; or which has three feet of base for every one 
foot in vertical height. That even this clearing should be 
eo effected as to leave horizontal belts of uncleared land between, 
a t  least 30 feet broad, and more than this according as the 
dope is steeper and the chance of ravines forming, greater. 

The area once protected, i t  is not desired to attempt tree 
growth all a t  once. Where the soil is very. bad and bare, 
i t  is a legitimate part of the operation of reboisement, to sow 
weeds and anything that mill grow. Lucerne has been sown 
with remarkable success. This is deserving of attention as the 
crop may be cut without uprooting, and the fodder may be sold 
or given to neighbours who are deprived of grazing by the 
reboisement operations.* 

The extent of the aren to be so operated on, of course, 
depends on whnt our object is; if it is to reboise a moun- 
tain slope that has been denuded, tlie area will indicate itself 
to the simplest observation. Supposiug, liowever, me wish to 
control the nction of n torrent which debouching into the plains, 
threatens great damage to a town or to the 'publio roads and 
bridges. We have first to examine and enter on a map all the 
ultimate ramifications and sources of the torrent, and see which 
contribute most actively to the flood during the rains ; and 
having noted tho character of each and made remarks as to 
soil, kc., the line which takes in the whole of the sources, 
will represent the area to be dealt with. 
The object is to determine the exact site of tho source of 

mischief. 
" By subjecting every one of the nfflnents to such an ex- 

* li in F. 204 and 261. 
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amination, and following out this in all the upper ramification0 
of the river, it is easy to determine what are the main centres 
of the production of the stone or clay materials borne along 
by the river, which are the causes of the perturbntion whicli has 
to be fought. By thia procedure the evil is localised, deter- 
mined, and circumscribed ; and i t  is often astonishing to find 
how limited in extent, compared with the area of the basin, 
are the whole sources whence the gravel is obtained."' 

The following extract, which is taken by Dr. B!.own from 
Snrell's Treatise well describes this part of the procedure :- 

After insisting on the necessity, which I have already poii~ted 
out, for either stopping grazing, or restricting the num- 
ber of the flocks and herds to w11at the reproductive vege- 
table power of the district can sustain, he recommends that 
the land to be defended against the ravages of tlie torrent 
should be marked out, by tracing, on each bank of the torrent, 
a continuous line, following all the windings of its course from 
the highest point of its commencement to its issue from the 
gorge. '' The strip of land comprised between each of those 
lines, and the summit of the mountaius, would constitute (says 
he) what I would call a zone de defensa, enclosed against flocks 
and herds. The zones of the two banks, following the outline 
of the basin, would meet in the heights, and would begird the 
torrent like a girdle. The brendth varying with the slope and 
with the consistency of the soil, would be about 40 metres 
or 130 feet below ; but it mould incrense. rapidly as the zone 
rose on the mountain side, and it would end in embracing a 
spnce of 400 or 5CO metres, or from a quarter to a third of a 
mile. 

"This outline mould require to follow, not only the principal 
branch of the torrent, but also the different secondary torrenta 
which degorge into the first ; following then the ravines which 
each of the secondary torrents reciives, and going on thus from 
branch to branch, i t  mould go on to the birthplace of the last 
threadlet of water. In  this way the torrent would find itself 
begirt throughout the most minute of its ramifications. These, 

R.  in F., p. 121.. 
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zones of defence, iu penetrating the bassin de rdceptwn, will be 
enlarged ; while on the other hand, as the ramifications are 
in this part more multiplied and more approximated, it will come 
to pass that neighbouring zonea will join and even overlap each 
other, and their outlines mill be lost in a common reign, which 
will cover the whole of this part of the mountain, without leaving 
there a void space. The zones of inclosure being thus deter- 
mined, the first part of the operation is finished. But this is 
m gome respecta only the ontline of the periphery of the work 
which is to be done. 
'' We have next to do with what may be the most active 

~ n d  prompt means of drawing vegetation over the whole sur- 
Face of this enclosure. For this purpose i t  should be sown and 
planted with trees ; where it may be impossible to raise trees a t  
once, the growth of shrubs, bushes and thorn  should be sti- 
mulated ; but on the height where the zonee include the whole 
extent of the bassin ds rkceptwn, it is a foreet which must be 
created. The best adapted kind of trees must be selected; re- 
course must be had to all modes of procedure, indeed even to 
modes of procedure which have yet to be discovered, and which 
go beyond experience. The work must be done any way and 
every way, and the end aimed a t  in these works ought to be 
to cover the bassindu rkceptwri by a forest which will every 
day become more dense, and which, extending itself step by 
etep, mill end in spreading even into the most hidden depths 
of the mountain. 

Thna, then, i t  is in the higheet parta that the works should be 
first undertaken, thence to be extended to the parts on a lower 
level. Not only should a comnlencement be made by planting 
the baasin de reception before giving attention to the lower 
zones, but even in this basin the commencement should be 
made in its highest ramifications. We should go above the 
lset tracee of the bed, up to the abrnpt slopes furrowed with 
ravines which the water forms and deforms with each storm of 
rain ; i t  is there that the first works should be established : we 
hould afterwards-but only afterwards-carry them lower, but 
making sure first that the parh left are quite consolidated." 

It may here be mentioned that where the conversion of the 
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whole area into close forest would affect the grazing of a district 
and put the people to great straights, it is a good plan to coves 
the ground partly with grass and herbage and partly with 
trees. 

I t  is usual in such cases to cover the ground with grass and 
to establish at iutervals strips or ' interrupted bands of trees, 
rm as to allow the circulation of the cattle. Broad-leaved trees 
worked for coppice on a short rotation are recommended.' 
Compensation should be paid where necessary to reconcile be 
people with the temporary interference with grazing. 

Generally speaking, the ground we have to operate on will 
be found to be unstable, easily washed nway, liable to land- 
ships, &c., or will be cut up into a thousand fantastic shape8 
by rain water, as those who have seen tho Pabbi hills or the 
wkhs in the Jhelum distriot of the Punjab will readily re- 
colleot. We have, therefore, to level these irregularities, a t  least 
to bring dowu unstable elevations, fill up intervening depresaione 
and convert all chasm with ravines, rifts and prominenme 
into general connected curves. Sometimes blasting will be 
necessary, but in the majority of casee, the spade and the 
pickaxe, for digging and levelling and throwing deb& into 
hollows, will suffice. 

Then we have to protect our levellings from being again cut 
up by the next violent fall of rain. This is done partly by 
staking, and partly by fascines. Staking may, in the hills, be 
extremely well done with large cuttings put in the loose bank 
in rows, such stakes to be of willow or some other species 
that will take root; or they may be dried stakes held together 
when neceesary by a wattling of flexible branches, or may be 
hurdles pnt in at intervalu. Experience will prove which are 
best adapted to the particular circumstances of the caae. 

Whenastronger defence is required, what are called '' barrages* 
mill be useful. These are either made of fnsciues or of stone. 
The former are generally used when there is a smaller flood 
to restram, or a smaller ravine to fill up. 

Stone barrages are useful to force the water of n torrent to 

* R, in F., p. 315. 
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fipread itself out in a shnllow sheet. Such weirs are constructed 
in a series one above the other, beginning at the bottom. 

The best form would appear to be that of a submergible 
weir, a horizontal sill strong enough to resist water wear which 
will force the waters to spread themselves out in s sheet, in 
doing which they lose their velocity and are forced to deposit 
above the weir, the material \vliich they were carrying along. 

But " barrages" are, as we have seen only useful to aid the 
mork of vegetation, not to supersede it. I n  other words, i t  is 
idle to hope that \vithout enclosing nny area or giving vege- 
tation a chance of spreading, we can restrain the action of 
torrents. I of course admit that light barrages, composed of 
hurdles, stakes and fascines, may be properly employed in 
the first stages of the mork, to fill up hollows, small ravines 
and to consolidate unstable banks, but " barrages" erectad across 
the course of the torrent itself nre of no use till all works 
for clothing the soil with vegetation are well on foot. 

The following extract correctly states the case :- 
"These barricades will be like the comPlktement of the works 

of extinction; they will serve to defend certain banks, till the 
vegetation has reclothed then1 over all their extant, and till the 
torrent itself shall have lost the greater part of ita violence. 
They can be employed also to stop up the secondary ravines to 
intercept the little ramifications, to fill up small holes ; in fine, 
to lead over the surface of the soil, aad thus completly efface, 
those innumerable streamlets divided like the hair-like fibres of 
a root, whioh are really and indeed the root of the evil." 

When dealing with banks cut up by water channels, one of the 
first things to do is to ntilise the water to moisten the soil, and 
thus promote vegetation. This is done by taking off from the 
channel a great many little canals on either side, running at very 
gentle angles (otherwise there will be a dangerous rush of 
water in them). The earth thrown ud out of the channels will be 
loose and moistened by the flow, and on it young plants may be 
put out or seeds sown, as the case may be. The extract con- 
tinues :- 

"By the sRme analogy it may be u~iderstood that the 
vegehtioll advancing alwnys, and gniuing each day lipon the 
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gronnd, sl~ould descend on the banks and carpet them almost 
to the bottom of the bed, as has happened in many torrents ; 
but the giving of permanence to the banks is a result of 
too great importance io be left thus to the caprices of the 
soil, and of the free will of natnre. We come thus to a third 
department of the R-ork. I t  ia one in whicli i t  ie especially 
necessary to redouble care and to multiply devices. 
'' To draw the vegetation over the banks they should be cut 

with small canals of irrigation derived from the torrent. These 
will impregnate with fertilizing humidity the land now rent and 
dry; they will break also the slope of the declivities, and serve 
to render them more stable, and soon they will disappear under 
the tufts of various plants brought to light by t b  water. 

"The formation of these canals being extended ultimately to 
the summit of the bank, the water will thence penetrate the 
zones of enclosure and fertilise their soil. I t  is in the retentiou 
of the water, and in the possibility of opening everywhere and 
mnltiplj ing almost indefinitely provision for this, that rests in 
reality the whole future of the work. 

A system of soil protection is described by Dr. Brown as 
inaugurated by a forestcguard named Jourdnn, which deserves 
notice. 

The sjstem consista in applying fascines wherever there is II 
ravine fonning, and the barriers of fasciues are to be nearer to one 
another in proportion as the declivity is steeper and soil more 
friable. 

A first bed of fascines is laid across the ravine ; on this another 
set is piled, longwise, i.e. the pointa looking towards the summit 
of the hill. Then more transverse fgcines follow, to such height 
as the locality may require, the lower fascines are held in their 
place by huge stones. 

I n  dealing with slopes very unstable in character, it is 
reasonable, both to plant and to sow herbs at the same time. 

I n  the first place, beds are prepared some 6 or 7 feet t r o d ,  not 
.quite level, but slightly sloping inward, towards the mountain, 
so as to retain all the water possible; on these they plant young 
trees of 3 or 4 years' growth so close that the branches meet ; they 
are planted very deep as a security ngninst drought, n~id t l~e  

x 1 
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stems on being put in are cut domn close to the ground. Tl~is 
pruuiug domn is several times repeated. I t  has the effect of 
causing the roota to spread and become powerful, owiug to the 
check of the upper growth. 

According to slope, those beds may be made at a grenter or 
less distance apart : the steeper the slope the less the distauce. 
The space between is soan after ploughing or hoeing, ~vith forage 
planta, and all manner of herbs. Lucerne has already been speci- 
ally recommended, as its uppor growth can be cut and sold or 
given to those whom the exclusion of graeing has affected, and 
tile wide-spreadi~~g roota are invaluable in consolidating the soil. 

I n  the case of very steep banks, hurdles and rows of stakes 
may be employed to retain the soil more effectually. 

The beds alluded to must be well dug up, for 16 or 20 inches 
deep, and stones picked out where possible. I t  may be desirable 
to set hurdles against the bank along the inner edge of the bed, 
to prevent stones, &c., slipping domn from above and crushing 
or covering the young plants. 

I n  sowing forage and other seeds between the rows of young 
trees, a great variety should be introduced." 

Sowing broadcast on unprepared soil is rarely, if ever, 
successful. t 

When the soil is very bad, hard and dry, the use 
of "poteta" or prepared holes for plautillg is rocommended.4 
The " potets" are 40 inches square and dug to 18-20 inches 
deep; they may be 6 or 7 feet apart or less ; all stones are 
picked out and whatever good soil can be gathered in the vici- 
nity is put in. Sowing or planting these potets can o~lly be 
determined by the experigpce of the locality. Plants that 
develop long tap roots are to be preferred. 

Nothing could be more hopeless in the may of work of this 
kind thm the reboisement of Mont Faron behind Toulon, a 
detailed account of which mas read to the Conference at Alla- 
habad in 1873 (vide Vol. of proceedings, page 162). 

If a further example is ueeded i t  may be found in the account 
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of reboisiug the Luberon which is a Crown Forest (Dep. des 
H. Alpes). I t  is situated on 'Neocomian' belonging, according 
to Dr. Brown, to the lower chnlk formation ; the land is mostly 
bare, covered with heaps of rock, burned by the sun, and totidly 
devoid of vegetable mould. Here they gathered together the 
little soil they could find into ridges and preventad i t  from 
falling down by layers of stones. Sowings were tllen effectod 
on the ridges. " To one who has seen the sowings of the 
Luberon," says the Official Report of 1863, "no reboise~nent 
will appear impossible. 

I t  may here be noted that in dealing with all difficult lo- 
calities, good and well watched and recorded experiments must 
first be made, in all sorts of different places, by different 
methods and with different species. But full record and care 
are absolutely necessary. I t  is not an experiment to waste 
money, by doing what primd facie is absurd, and making no 
note either of the steps taken, their cost, or their results. 

I may here mention that for all works of this kind i t  is 
necessary to have well supervised and accessible nurseries, from 
wliicl~ young plants can be obtained witliont exposing them to 
carriage for a long distance. Nurseries may be sheltered by 
frames cov~red with grass thatcb. 

I t  is also desirable to have a seed-house aud a system of col- 
lecting seed, so as not to be in want of seed s t  the very moment 
when everything ought to be ready for sowing. 

Short notee about plan~ing may also be here given. One 
very good plan is " tuft-plantinga' (pouret te) .  The earth raised 

is divided into clods, each containing severnl young plants, a 
fragment containing 2 or 3 plants broken off and planted out ; 
one or more is almost sure to grow.* 

I n  our hilb where oaks are sown, it may be well to try a 
plan recommended, v iz :  to cause the acorn to germinate 
artificially during winter, to cut off the radicle, and sow 
the mutilated acorn in a seed bed. This favors the deve- 
lopment of fibrous roots and checks the developnient of the 
tap root. This is of course not desirable, where a long tap 
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root is needed in arid soil, but where it is desired that the tree 
should take a quick hold on the soil. 

I n  removing plants i t  is also fouud very useful to dip the 
loose roots into liquid clay before transport. Before putting 
out the transported plants into the places, i t  is said greatly to 
stimulate t l ~ i r  vegetative power if the roots are soaked for 
several hours in urine. 
As to the selection of locality for reboisement, i t  is to be 

recollected that where grazing can be with difficulty kept out for 
ever, i t  is not necessary to convert the whole <' perimetre" into 
forest, i t  may be treatad partly by " gazonnement", and partly 
by trees in alternate strips and belts, the latter being not con- 
tinuous, so as to allow of circulation of cattle when the place 
is reopened to grazing, the treea being out of danger. 

Above all things almaye commence the work where the chance 
of success is good, and where results will be seen. This will 
disarm popular objection and make the authorities also favorable. 
The sight of a bare place actually restored, does more than 
pages of argument. This was impressed on the Forest agents 
by the French Administration in carrying out the lams of re- 
boisemen t. 

The Administration directed that a g d  selection of 
ground for the firet experiment sho111d be made so as to 
'<arrest the eye and convince the indifferent and the in- 
credulous."* 

For a general account of the progress of a work of reboise- 
ment I would invite the reader to study the accouut of the 
treatment of the Bourg D'Oisans give11 by Dr. Brown at page 
270. And I shall conclude this paper by an extract describing 
the s~lccessful extinction of the St. Martlie torrent (already 
alluded to). 

The torrent of St. Marthe is situated on the right bank of the 
Durance, and rises in Mt.. Saint-Guillaume (nearly 8,350 feet 
above the sea level). Its course extends over about five miles to the 
point where it joins the river a little more than a mile below 
Embrun, and where the elevation is only 2,350 feet. In  five 

. Noa. R in F. pp. 171-2. 
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~niles therefore the torrent has a fall of 6,000 feet or above 1 
in 5. 

When the works were commenced on the bassin de'reception 
the surface of it mas absolutely bare, nnd everywhere cut up 
by ravines. But as the upper part is formed of sandstone and 
of pretty hard compact lime stone, the disintegmtion mas o~lly 
superficial. 

The caral dJ&oulement is a narrow gorge, nnd has nn ex- 
tremely steep descent, all along which exist bcrgcs vives in a 
tumbling down condition. The upper half is formed of earth, 
stones, and blocks of rock which have Lee11 borne thither; 
the lower half traverses black marl almost in a state of clay or 
mud. 

Everything necessary to prodllce the well-known effects of tor- 
rents is found in this torrent. The bassin d4 rectptiott, entirely 
denuded of vegetation, forms n funnel in which the waters, at tlle 
time of storms ,of rain, rush to a cotrmon centre almost instiqn- 
tsneously. The mass of waters precipitates itself on the steep 
declivities of the thalweg (line of water discharge,) from the 
very first, tearing away from the flanks of the upper hills 
large quantities of stones and rocks of all sizes. Lower 
down the flood takes up the black mud furnished by the 
washing away of the lower lying bills; and then, like nn 
nvalnnche, which in some respects it resembles, it precipitates 
itself with a violence which nothing can resist, and de- 
bouches a t  the bottom of the valley at the extremity of the 
gorge \rhin,h forms the summit of the cave de dejection. Fine 
properties in the environs of Embrun, of the value of at least 
300,000 francs, an imperial road, with a bridge and dyke be- 
longing to the State, of the value of more than 200,000 francs, 
and a district road of great importance, were all being threaten- 
ed with destruction. Dykes had been co~~structed along the side 
of the torrent to protect the plain; but the bed of the torrent 
rose higher and higl~er still. I t  had been necessary to meet this 
by raising higher nnd higher the embankment, and it had now 
come to pass that the torrent mas several metres above the level 
of the property along the banks. Although i t  mas imprudent 
to raise the torrcnt still higher, a new scheme of enibankment, 
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whicl: i t  was estimated would cost 45,000 francs, had been 
formally discussed, aud it was about to be carried out. 

I t  mne under such conditions that the torrent was attacked 
in 1865. From 1863 the whole of the basin, which meaanres 
530 hectares, upwards of 1,200 acres had been enclosed (mbe 
en dens , )  with the consent of the Muuicipal Council of Em- 
brun, tliough it had been oppoeed by the inhabitante of the 
hamlets on the sides of the torrents. These had in reality the 
greatest interest of all in the execution of the works. As their 
dwellings and their fields, drawn along with the general move- 
ment of the soil, were tendiug towards engulfment in the tor- 
rent. 

The works began with an improvement of the basin. Two 
years of enclosure had prepared the ground. All the ravines 
were cut up into portions by more than 200 bawqges ; channel# 
to lead off nud disperse the water were cut; and seeds of forage 
plants were sown over places which required them. 

Attention was theu given to the consolidation of the hills 
bordering the canal d'e'eoulement. With this view there were 
constructed first, strong barrclges in the high lying parts of 
these hills. The years 1865, 11166, and 1867 were employed in 
securing the command of the head of the torrent, and diminish- 
ing the violence of the flood. I t  mould have been imprndent 
and almost impossible to construct barrages in the middle of 
the Llnck slime of the lower-lying portion of the canal d'e'coule- 
ment, inasmucl~ as the force of the flood would not have been 
sufficiently reduced at that time. 

In  1868, it was considered that the last part of the work 
might be take11 up ~ i t h  some chance of success. If matters had 
been less pressing this might have been deferred for one or two 
years more ; but i t  was deemed of importance that the resulta 
should be made apparent. 

I n  constructing the lower series of bar~ngea, the work was 
begun nnem from below, instead of being continued from abore. 
First there were planted at the lower extremity strong banages 
capable of withstanding the strongest floods. Others were then 
constructetl siiccessfi~lly fiirtller up  the torrent, and pretty near 
to each other, t h t  cnch iniglit give si11y)ort to tlie one abovc it .  
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And in portion, as land was gained by each barrage, the hills 
were cut into shape by the pickaxe to give them the angle of 
stability. 

Iu the same time that thc principal water-courtre was thus being 
consolidated, boieemenf and gatonnement mere carried out on t t e  
lateral slopes. The ravines were clioked with small barrages 
of stones, with hurdles, and with farcines ; and the ground was 
drained at  spots where i~ifiltr~tions of water were producing 
subterranean disintegration. 

These works, carried on in comLi~~ation with each other, have 
proved completely successful. The torrent is now (1870) ex- 
tinguished. For two gears tlie greatest storms of rain have 
deluged the basin, but have had no other effect thau to occasion 
a moderate increase of the flow. This has carried off no 
material, nor has the stream overflowed ita banka. All danger 
to the plain has disappeared. 

THE SYNDICATE HAS DISSOLVED ITSELF. 

The new scheme of embankment has been abandoned. The 
proprietors have again brought under culture all the lands 
previously invaded, and a few years ago they planted vines and 
orchards within the very embankments of the torrent. These 
facts are patent to all ; and they have been officially certified 
by the Service des Ponts et Chausskes. 

The expenditure, including that of 1868, has been 91,134 
francs 24 centimes. The number of barrages constructed is 
759. The total length of the barrages vivants and the hurdles 
is 32,270 metres. The length of roads, 9,400 metres. The 
length of channels to carry off and disperse the water, 1,117 
metres. The extent of ground regenerated and restored is 400 
hectares. The extent of what may be considered as regained 
and maintained is 300 hectares. 

B. H. BADEN-POWELL, F.R.S.E. 



PUNQOID DISLASBS OF FOREST TREES. 

gungoib Bheascs of gorost drcre. 
BY M. C. COOKE, M.A., L.L.D., kc. 

IT 113s long been admitted that parasitic fungi do exert 
an influence which is deleterious to growing plants. This has 
in recent years been so fully confirmed in such well-known in- 
stances as the potato disease, hop mildew, corn mildew, smut 
and bunt, that i t  is no longer necessary to adduce arguments 
in its support. Whether such influences are in a like manner 
injuriou~ to hard wooded plants, such aa shrubs and forest 
trees, is perhaps not so well established or so universally accept- 
ed. Nevertheless, that fungi are injurious even to forest trees, 
has been recognized in some European countries by the atten- 
tion devoted to the subject in the State Departments, and 
Schools of Forestry, more or less under the control of the State. 
Undoubtedly we know less of the diseases of trees than of her- 
baceous plants, because they have been studied less, but there 
can be no doubt that parasitic fungi are injurious even to forest 
trees, and that the study of such a subject is worthy of the 
attention of Forest Officers in India as elsewhere. For these 
considerations we have consented to communicate to this journal 
a few suggestions to serve as aids to the study of a subject of so 
much collateral importance. 

Experience has taught us that fungi may exercise nn in- 
jurious influence in at  least three different directions, viz., 
(1) either by permeating the soil, and iqjuring or destroying the 
roots, or (2) by establishing themselves in the tissues of the 
plant, and developing tl~exnselves outwards as true endophytes, 
or (3) by a kind of external parasitism, more or less covering 
the leaves and young branches, choking the stomata, checking 
growth, destroying the healthy functions, and ultimately causing 
death. These three modes of attack suggest the classing 
of our remarks under the heads of (1) Root fungi, (2) Endo- 
phytes, and (3) Epiphytes. 

ROOT Fu~~~.-HorticulturistB and Foresters in Britaiu 
have long recognized the secret but deleterious influences of 
root fungi, as evidenced by the numerous and oft-repeated com- 
plaints which have nppeared from time to time, over a period of  
many years, in the pngcs ofthe Gardener's Cht-onick awl other 
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journals devoted to horticulture. Vines hare been dewribed as 
suffering from attacks of root fungi. Shrubs withering and dy- 
ing beneath the insiduons attacks of fungi at  roots, and whole 
plantations of young trees being cut off by some unseen 
destroyer, which at  length was diecovered in the soil. Hundreds 
of instances are on record to substantiate the fact that condi- 
tions of fungi, mostly in the etate of mycelium, or rootlike 
threads and fibrils, can, and do, permeate the soil, and injure 
or deetroy growing plants to a considerable extent. There ia 
no external appearance of this enemy manifest, until the con- 
dition of the plant itself givea indication that something is 
going wrong. It is only by breaking and turning the soil that 
the c a m  is revealed, aud it happens not unfrequently that the 
unaided eye is insufficient to detect its presence. Causes and 
cure are alike too little within the s c o p  of human control. 

Fungi of the mushroom type are known to be developed 
from a mass of delicate fibrils which penetrate and interlace 
the soil, and to this filamentous material, which to Fungologists 
is known by the name of Mycelium, the common name of 
"spawn" is applied. I t  is just this kind of substance which 
accomplishes all the mischief comprised nnder the term of 
" root fungi." I t  is not a complete and perfect fun,gu, but 
the " mycelium" or "spawn" of some such fungus as an Agaric, 
a species of Polyporus or some The2ephma. This kind of my- 
celium, or incipient fungus, is almost certain of development 
from rotting wood, decaying leaves, or vegetable matter of any 
kind during decomposition. Hence all soil containing vege- 
table substances in a state of decay contains the elemente of 
root fungi. This may be illustrated by two or three recorded 
instances. Two Deodars were planted near the Director's 
house at the Royal Gardens at  Kern, one grew, the other did not, 
and i t  waa afterwards discovered that, where the latter had been 
planted an old cherry tree had been cut down ; the inference 
waa that the fungi on the dead wood left, had attacked the 
living roots of the Deodar, causing the tree to fall into iIl 
health. This was adduced as the true explanation, why one tree 
often refuses to grow where another had stood before.. 

Gardmw'r Chronicle, 1866, p. 482. 

Y 1 
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A fine Wellingtonia gigantea, standing in the grounds of 
Portnall Park, was destroyed, and aftarmards the cause of death 
investigated. A sickly hue spread over the branches, all that 
skill and intelligence could devise mas done for it, but alas I ita 
doom was fixed, nnd in a short time this mucll-cherished 
favourite was a dried stick. Fungous spawn had penetrated 
every part of its system, a white kind of net-work was found 
under the bark of all its roots, and it was believed that the 
enemy waa some speoies of Polypoms or lXeZephora, in the 
mycelioid condition. I n  commenting upon this incident the 
Rev. M. J. Berkeley remarks that he had a noble Cupressus 
macrocurpa affectad in the same way. B e  recommended that 
in planting on the same spot, i t  would be prudent to trench the 
ground deeply, and get out, if possible, every fibre of the deep 
roots, as each fragment might be affected, and monld perhaps 
propagate the mischief, even if the new tree were planted a t  
some distance." 

Shortly after the above was recorded another instance 
appeared in the same journal. The writer says that early in  
the year (1865) 110 had some hundreds of Conifers, which he 
noticed were rapidly losing health, and assuming a sickly hue, 
which steadily increased. He saw that they were attacked by 
fungi, and that some means must at  once be taken to check the 
evil. Many of the plants were 11 and 12  feet in height. The 
greater part of them consisted of Deodars, Pimce excelea, $lies 
Douglassii, Abies Menziesii, and Ctrpressrce Laweoniana. The 
remainder mere Wellingtonias, Abiee Webbiana, Abies morinda, 
ATQOT* vitce, &c. A11 mere planted in a nursery, the soil of which 
was for the most part about one half shingle, and the sub-soil 
entirely of that description. He had all the plants taken up, 
and every particle of soil shaken from their roots. He found . - 

that every plant was attacked by fungi, and that most of them 
had lost at  least two-thirds of their roots, which mere entirely 
covered with, and penetrated .by, minute thread-like processes, 
forming a thick net-work all over them, sometimes, indeed, 
assuming the appearance of small lumps sf  spawn. Aftar 
the plants were tnkeu up, he had t l ~ e  roots well-mashed in 

* Qardmer'r Chronirle, 1866, p. 1037. 



PUNQOln DI8EAsE8 OF PORIST TREES. 383 

pnre water, until not a particle of spawn could be seen on 
them, what were left were then cut back to three or four 
inchea beyond the decayed parts. On examining the soil in 
which the trees had been planted, he found partially decayed 
haves and small pieces of decayed wood, which were doubt- 
less the cause of tlie mischief. Leaf mould had been applied 
to give the plants a start, which however, as has been seen, 
was in the wrong direction. Every leaf and bit of wood wae 
the nucleus of disease. He was compelled to plant again 
in the same ground, after removing the soil and putting maiden 
loam in its place. Trenches were opened, and the plants were 
well puddled in, and slaked in cases where they required such 
support. Some 1,000 plants were treated in this manner, to 
which was added syringing morning and evening in very 
hot weather. The loss mas less than one per cent. The plants 
were liftad and re-planted at  the latter end of March.. 

This, and similar instances, induced some remarks by the 
Rev. M. J. Berkeley on the subject, and it mnst be remem- 
bered that this geutleman speaks with the experieuca of nearly 
half a century, largely devoted to tlie diseases of plants, espe- 
cially of a fungoid character, and their antidotea. He wrote :- 
'' Every day proves inore clearly what great caution ought to 
be exercised in plantiug on ground which has formerly been 
occupied by trees. A few sceptical remarks are occasionally 
heard, leaning simply on mere negatives, but the positive 
proofs are too numerous and stringent to leave any room for 
doubt. We have now before us a portion of the roota of a 
Wellingtonia, which were in close proximity to an old decayed 
post, and are now densely clothed with fungous spawn, 
which is rapidly destroying the tree, one of au avenue of 160, 
and fears are entertained that the rest will suffer. Different 
remedies have been tried without success, and we feel con- 
vinced that any chemical which coula reach the diseased roots 
through tlie soil, would soon destroy those roots which still 
remain sound. The only plan likely to succeed is to lift the 
trees carefully and prune away every diseased root. We 
have known this treatment. successful, and can suggest no 

Qardumdr Chronicle, 1666, p. 1061. 
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other. There is little doubt that a large portion of the larch 
rot is due t~ this cause, and we have been informed by an 

- e x h i v e  foreet owner in Scotland that, after a plantation of 
Scotch fir is cut down, i t  is useless re-planting4 till the 
ground is covered with strong heather, by which time the old 
roots have lost their power of mischief. In  this, ae in many 
other instances, prevention is much easier than the cure. If 
trees must be planted where others have preceded hem, there 
is little chance of success, except the ground is deeply trenched 
and every root removed."" t 

I t  will probably be urged that on foreet land, and especially 
in tropical countries, i t  is impracticable to suggest clearing 
the soil of old roots, stumps, and decaying vegetable matter. 
That i t  has always been the practice to leave all this kiud of 
debria to rot and decay in the ground, and that, npon the 
whole, i t  does not prove deleterione. That coffee is constantly 
planted on such roughly-cleared forest land, with the rotting 
stumps left, and the soil covered with rotting twigs. And yet 
coffee plantations flourish, and nurseries of forest trees suceeed 
under such conditions. It may be so, but the danger always 
exists, and if any temporary weakness or sicknew should fall 
upon such a plantation, root fungi mill then seize npon the 
wakened roots and demonstrate their preeencq and their power. 

I n  the majority of cases reoorded, in which death or dieeaee 
hsa been caused by root fungi, the suffering trees have belong- 
ed to the Conifera?, but they are by no means the only kind of 
tree subject to similar attacks. We have before ns a record 
of a greengage tree which died, and wae succeeded by a peach 
tree, which grew with the utmost luxuriance, but at  once 
withered from the contact of the old roots. The ground was 
then most carefully trenched, but apparently not far enough, 
ng a scarlet flowered chestnut, which wae planted within their 
reach, and which for two years flowered well, though i t  was 
only a seedling of four or five gears old, after flowering in 1866 
caused great surprise by dying suddenly. The roots, even the 

ffardcndr Choricls, 1865, p. 1153. 
f This may be true in some cares, es ecially when the localitJ b not suited to tbs 

ies, but it will certainly not hoPd good in the general fbrm hew gi~en.-[Tn~ 
'GTOB]. 
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merest fibres, on examination were fonnd covered with spawn 
which bad run between the bark and the wood, and formed a 
white film. I t  is probable that the enemy wae the mycelium of 
Polyponre igneus, which is white, but it is very rarely that an 
opportunity occurs of ascertaining to what species the destrnc- 
tive mycelium belongs.. 

Another instance is recorded of the examination of the 
border of a conservatory, the sickly appearance of the vegeta- 
tion planted therein having indicated something wrong. The 
soil from two inches to a foot in depth below the surface was 
found to be like a mase of snow with fungous spawn. Ita 
origin wae traced to some staves of a wooden tub which had 
been left in the border. The roots of Oranges, Camellias, 
Acacias, Clethras, and Neriums literally crumbled to pieces on 
being touched.? 

Knowing what an insidnous foe we have to deal with in thie 
kind of fungoid disease, it is not unnatural that we should 
sometimes suspect that in tea plantations and in coffee planta- 
tions, as well as in nurseries of forest trees, this enemy Lae 
been the secret cause of much mischief in the past, and that too 
little attention has been applied in this direction. Eaving now 
pointed out what to ue appears to be a grave source of danger, 
we must leave the suggertious with Forest Officers to apply 
them in their o m  individnal cams, and satisfy themselves that 
this form of dieease is, or is not, one which afFecte them, or the 
districts under their care. 

E N ~ P H Y T E ~  are fungi which enter by any means into the 
substance of young and growing plants, and develope them. 
selves outwardly, by bursting through the cuticle of the leaves 
and young branches, when they become prominent objects, 
distorting and at  length killing the treea, or at  leaet stunting 
and deforming them. Of this clasn are the species of Perider- 
mium which attack the leaves and young branches of Conifers- 
or rather i t  should be said, they buret through and develope 
thernselree on the leaves and twigs, scattering abroad their 

ffardewr'r Chronic& 1868, p. 1917. 
t Ib. 1867, p. 105. 



myriad spores in a yellow or orange-coloured dust. Such also 
are the species of Podisornu which cause gouty swellings of the 
branches of Junipers and Cypresses, and burst through the 
bark in gelatinous orange or brown protruberances. A t  a 
future time it may prove advantageous if we enter inore into 
the details of this class of parasites, and especially as to their 
structure, mode of development, nnd reproduction, and such 
suggestions as may, from time to time, offer themselves as helps 
towards their eradication. 

EPIPHYTES are those fungi which, by spreading over the 
surface of the leaves and other green parts of growing plants, 
choke up the stomata, check all transpiration and literally choke 
the plants to deatb These fungi attack evergreen and deciduous 
trees alike, and are not less deleterious in their influences than 
the last named kind. Some have a glaucous, wliitish, or mouldy 
appearance, as the numerous species of Eysiphe ; whilst others 
are almost black, resembling a coating of soot, as the species of 
Capnodirtm aaterina, Meliola, &c., and these like the former - 

must receive special illustration. 
Finally i t  may be permitted us to suggest that in order to 

render our further remarks and illustrations of these parasites 
complete and practical as possible, i t  would be of considerable 

assistance if Forest Officers in all parts of India mould kindly 
collect aud forward to us, through the Inspector General, speci- 
mens of leaves and twigs of trees of all kinds which come under 
their knowledge, which are affected or injured by parasitic 
fungi. I n  all instances the Botauical name of the tree, locality, 
and date should be attached. 

I t  is admitted that this is a somewhat di5cult task, not easily 
accomplished by those who have paid no special attention to a 
complicated subject like that of fungi, but in the course of time 
the eye will become educated to detect at once diseases of fungoid 
origin, notwithstanding the difficulties which encompass all 
early efforts. As our communications to this journal proceed we 
hope to be able to remove some of the di5cultiesJ and iu a plain 
phraseology, denuded as much as possible of technicalities, to 
give such hints and suggestions ae will enable Forest Officers in 
India to pursue this subject for themselves, and to ascertain 



how far, and in what direction fungnl diseases are prevalent 
and injurions to the forest vegetation of India. 

INDIA Musxuaa, LONDON, Januaiy 2nd, 1877. 

8 Biber Bficec's aountal oa tke gbilam, 
By F. 0. LE MARCHAND. 

THE chief transit depbt or station to which all timber rafted 
down the liver is taken for examination aud record on the 
river is at  Baghim, 8 place nbont 25 miles from Gdjarkhin. 
This is reached by regular dAk on the Grand Trunk Road a8 
far as Qtijarkhin, after which we ride to Baghim. The return 
journey is down the Jhilam by boat. 

Leaving Jhilam station, the Grand Trunk Road is level for the 
first six or seven miles out of Jhilam, when it gradually rises 
into a long low chain of hills, a continuation of the Salt Bange, 
and after winding about for three or four miles, descends into a 
valley through which it continues for nenrly seven or eight miles 
in almost a perfeotly straight line. 

The valley is beautifully green with rich cultivation, as far 
as the eye can seeJ and at every ten or twelve miles or so are 
Government rest-houses and " serais" for travellers. 

Once more we cross a low ridge of sand-stone hills, another 
blanch of tlie Sslt Range ; the bare bleak appearance of the 
ridge is most melancholy after the beautiful cultivation we 
have just passed. Not a tree or a shrub is visible ; every now 
and agaiu a solitary post may be seen to indicate the proposed 
Northern State Railway line : and yet this, I believe, is one of 
ollr cirakhs" callad " reserves" reduced to this condition for 
t l ~ e  sake of '' keeping every body happy" by refusing to place 
any 'restrictions on grazing or wood-cutting. 

1 arrive3 nt Q6jarkban at  dnsk, a bath and the usual dAk 
bungalow dinner concluding the day. The ride next morning, 
however, made up for the disagreeableness endured the day 
before, and I enjoyed s splendid gallop of nearly twelve miles 
through n cultivated country, the quail and grey partridges 
calling all round, while occasionally a sly old jnckal would 
steal awny quietly across the road. 
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At the twelfth mile the scene changes, and the road (tlirough 
a low range of hills 1 becomes bad and stony. To go out for a 
walk was impossible, so I did not get into camp till past 10 
o'clock. The sun being very hot, and no tents up, I cleared out 
one of the new stables and out-houses we are building here, and 
made mvself as comfortable as I might for the day. 

Arrived a t  B a g l m ,  my work now commenced. Above 
Baghim, the river sub-division extends to a distance of about 
sixty miles to a place called Salegrtim, the first of the catohing 
dephta, and the furthest point up tlie river from which rafting can 
be done. Betweeu these two places there are seven or eight 
catching dephte, a t  distances of from five to ten miles apart. 
These points have been selectei, owing to there being back- 
waters and eddies into which the logs are naturally carried ; 
they are then secured by raftmen, who swim out after them 
on lf mussaks" (inflated goat skins), they are finally tied 
up into rafts and brought down to the Bagham transit dep6t. 
The ropes used for tying the rafte are made up of the 
l f  bhabbar" grass that grows on the hill sides nsar at hand, 
and the rafts are steered by rough oars made up of broken 
bite of wood caught floating down the river. 

On arrival of the r a h  a t  the t w i t  depot, the Foreeter 
in charge immediately proceeds with a pot of red paint (gerJ) 
and marks each log with the letter of the catching dep8t they are 
brought from, for instance, S ehows they were cnught a t  
Salegrhm, D from Dangully, B from Bul. This i neoeseary aa 
different rates are paid for different dietances. After marking the 
loge thus, they are measured on the water and the raftmen paid, 
they are then hauled up into the depbt, where the letter of the 
catching dep6t is cut out on the logs, each log ie remeasured, 
numbered, and rolled into sections according to ita class and 
description. Waif timber is kept eeparate from Government 
timber, as a t  the close of the year when the accounts are made 
out, tlie Maharajah of Cashmere gets two-thirds of the nett pro- 
ceeds of the sales of i t  (after deducting expenditure incurred in 
collecting it.) A register is kept in mhioh each log is entered 
with ita number, marks, and measurements. At  the close of the 
catching season, these logs are despatched to the sale dep6t. 



With encl~ raft thnt leaves, tho raftman in charge is given a 
chall&n, in which is shown the description of each log, marks 
and measnrementa, name of raftman, date of despatch, and 
rafting materinl; the duplicate of it being despatched the dny 
before to the depbt officer. 

Besides the works enlimerated above, others of r more 
harassing nature have to be attended to;  there are no less 
than five other timber traders on the river whose logs are 
caught a t  the same places as ours, and whose r n h  have to 

.be inspected at  the transit depbt, where the measurement and 
description of each log is entered daily in a book. Every quarter 
a statement of such timber is sent to the Conservator of 
Foreste as importa from foreign territory. This, of course, 
gives a s  exactly five times as mnch work as we would have, 
could this etatament be got out of the tradera direct, but then, 
on the other hand, i t  prevents their stealing Government timber 
to a great extant. Here indeed is where all the dieputes arise : 
rafts often come down with more timber than is stated in their 
challans, and the surplus is at  once detained. Then again newly 
cut marka are sometimes discovered, which have probably been 
put on somewhere np the river, these also are seized until 
satisfactorily rcooun ted for. 

At certain appointed places the villagers are allowed to 

tolled ae firewood pieces caught floating down the river, theg 
receiving in lieu of payment a quarter of all they catch. 
Thew heaps have frequently to be inspected, to prevent theft, 
and also to stop the villagers from smuggling in larger logs 

the firewood pieces, which they are very fond of doing. 
A b u t  a mile, or probably less, from the transit depbt, a very 

nice forest-house is being constructed on the top of n rocky 
hill, the sides of which, running perpendicularly down to 
the rushing river below, are nearly encircled by the waters. 
In the distance the rock looks like a young Gibraltar, ouly 
that i t  is Hack. From the snmnlit the transit depbt and river, 
aboye and below for a long dietance, are visible, and it 
altogether a mc~st picturesque spot. 

The transit dep8t is situated on a plain that once formed 
the bed of the river, but the stream changed its course, and 

2 1 



left a huge semi-circular plain, covered with round boulders. 
The river ie now cutting into the opposite bank (in Cashmere 
territory), which towera over 200 feet above the level of the 
water, and large masses of stone and earth can be seen falling 
away daily. Under thie cliff is one of the dangerous parta 
of ,the river ; above it ia a rapid, and the troubled watem strike 
the hill full in the centre, and curl back with great force, 
forming a nasty whirlpool into which the rafts are often carried 
and broken up. 

I will presently give a description of the river and my. 
journey down it, but meanwhile i t  may not be out of plaoe 
here, to make a few remarks on the low hill foresta that 
clothe both banks of the river Jhilam, and are, I believe, 
under the charge of the Forest Department. 

From the foot of the Murree hille to within twelve miles of 
n i l a m  (a distance of nearly sixty miles) ie a long range of sand- 
stone and boulder hi& that run all along and form both banka 
of the river Jhilam, the east aide being Cashmere, and the 
west British, territory. 
. Both these rangee are very fairly covered with phulai 
(Acaeia modeeta) and eanetta (Dodonea aiecosa, L.) the latter 
growing to an extraordinary size, and in some places forming 
an almost impenetrable jungle. Pinw hgifollia is scattered 
about in the forests, the first two stages out of Murree, and 
though large -trees are not very numerous, there u e  any 
number of young eaplings from two to twelve feet in height. 

The population is small ; there are only a few villages down 
the valleys on the west side of the range, the east (the side 
that faces the river) being for milee without a village ; the con- 
quence ie that the foresta facing the river are in a better condi- 
tion than thoee on the oppoeite side of the range, they being 
lees cut up. 

These undoubtedly will be the foresta from which we shall 
by and bye get most of our supply of fuel for the nee of the 
Punjab Northern State Railway, and they should be strictly 
preserved. 

The facilities for transport are considerable;' the river wbigh 
skirts the whole length of the foresb is navigable by boats for 
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nine months in the year. During the remaining three, when the 
fiver ie in flood and almost too rapid for boate, the wood could 
be brought down on rafta cmd landed at  Baghim, where our 
transit dep6t is, and boated down to Jhilam during the winter, 
or for the matter of that, Baghim might be made a sale dep8t 
for the Pindee market ; there ia a fairly good road from i t  to 
QGjarkhb (twenty miles) past which the railway will runby 
and bye, and we hope Boon ! Some time ago the raftmen 
found i t  such 'a paying thing bringing down this firewood to 
Jhilaln on their rafb, that numbers of tbem would hurry back 
to bring another supply sooner than wait to have their rafta 
measured and be paid for them. Most of the firewood was 
got out of the Cashmere territory, but as they could show no 
authority for being in possession of and Iriuging it down, I 
put a stop to i t  by threatening to confiscate any that passed 
.Baghim. 

I will now conclude with a description of my journey back 
by boat to Jhilam. The boat was of the shape usual on the 
Jhilam, and probably uilchanged since the daje of Alexander 
the Great. I t  is square a t  both ends, with bow and stern raised, 
and capable of holding two hundred maunds.. On starting, I 
was rather anlused mith a Hindu we had on board who, t~ 
appease the troubled waters, threw in a handful of sugar and 
repeated a prayer. There was a good stream on, and our boat 
rushed ahead at  a great pace : we passed several nasty place8 
where the current carried us with full force towarda either 
a projecting rock or bend of a hill, and then just se you 
thought all wae up with the boat and crew, i t  suddenly sheered 
oE. The huge perpendicular rocks we passed were most 
picturesque and grand : sitting in the boat as it passed under 
the very foot of these immense cliffs, i t  was as much as 
you could do to see their tops ; several of them were crowded 
with wild pigeon which had their nesta in the holes and 
crevices of the rocks : hawks and kites also had made their 
homes in these safe fortresees, where nothing on earth could 
touch them, and in one or two of these places wherever a long 

Vids Punjab Products by Baden-Powell, Vol. II., p. 863, where there ia a skcbb 
of much a h t ,  and a detailed account of it. 
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ledge projects, can be seen numbers of black cormorants 
during the cold weather, mhich swim about the rapids and dive 
for fish. 

About six or seven miles from Bagham we p a d  one of 
the Maharajah of Cashmere's forts (" Ramkot") rather an 
imposilig looking building, situated on the top of a high 
cliff, and surrounded on two sides by the river. There are 
three or four of these forte up the river, between Jhilam 
and Murree, and all are occupied by the Mah'arajnh's soldiem 
and guns. Soon aftar passing Fort Rnmkot we reached 
Tangrot, the famous fishing-place, where some of the biggest 
fishes in the Punjab hnve been caught : the largest on reoord 
(for a regular angler's book is kept up here to show all catches) 
is 72-lbs. : the largest I ever caught weighed 52-lbs. During 
the fishing season, Tangrot is overrun with people who come 
up from all parts of India to try their luck, I have met people 
who actually came up from Calcutta, Hazaribagh, and Saogor. 
There is a capital dhk bungalow and accotnmodation for horaea. 
.It is here that the two rivers, the Phnch, wliich comes down 
through the Cashmere territory, and tlie Jhilam meet, and 
i t  is at "the meeting of the waters" that most of the big 
fishes have been landed. 

I believe, about thirty miles up the Plinch are some very 
good Pinu8 bngifolia (cbil) forests, out of which thoueasd8 of 
baihees (bed posts) are cut every year and floated down to 
Jhilnm, Shahpur, Multan, and Kurachee. I hnve seen this river 
covered wit11 these posts, mhich are about seven feet in length, 
nud from six to eight il~clres in girth ; they find a ready sale at 
Jhilam, Piud Daduu Khan, Shahpur and in fact at  d l  the larger 
oitiee all along the river bauk; their prices range from 
As. 2 to 4 each in their rough state. 

After breakfast we again weighed anchor and started for 
Dulyal, the first of our sale depbts : an hour and a half's rowing 
brought us to Bultanpur, the last catching place on the river. 
The river from Tangrot to Sultanpur is very rapid, and winds 
about continually, the distance by road though only five 
miles, by river miast be double that, to have taken an hour and 
half to do. At Sultanpur very little lal.ge tiinber is caught ; 



in fact, only the few l o p  that manage to get past the aeved  
cabching p l a w  above; but the banks under the village are 
aovered with any quantity of small pieces of firewood caught 
by the "Manerirs" (bracelet-makers), a race of people who 
never go in for agriculture, but gain their living entirely 
by making up the lacquered bracelets called "chhri," worn 
by women. At the close of the catching wason about 
Octolmr or X'ovember, they get a quartar of all they catch 
as a reward for collecting it, and the remainder irs put up to 
public auction, and o b n  bought in by them also. Once past 
Sultanpur we were in pretty safe waters, and here again me 
paaed another one of the C'aehmere Rajah's forte called Mungla, 
situated on the laat hill near the river's edge. From this point 
the couutry on both sides is flat, in another hour we were safely 
landed at Dulylrl, which is within fourteen miles of Jhilam over 
a good kutchn road. 

The reason for making a sale dep6t here was for the pur- 
pose of supplying the Punjab Northern State Railway, who 
Lad taken up the old saw mills at  t b  place. They were 
worked by the railway for about five J ears to saw up sleepers, 
but finding that the work could be done cheaper by haud-saws, 
they abandoned them. I remained the night at  Dulyril and 
inspected the dep6t during tLe evening. At DulyPI, there is 
another nice dtlk bungalow made for tlie accommodation of 
enthusiastic anglers, for nobody but those who come expressly 
for fishing evcr visits these spots. 

The next morning we started again on our pleasant voyage. 
The river from t l is  point divides into three streams, between 
each of which there are some excellent belaa (islands) covered 
with beautiful sissli, which are under the charge of the Forest 
Department; these belrre are partly self-sown, and where there 
are no sissb, the " pilcld" (tamarisk) grows profusely : tile 
largest one I measured wae twenty-five inches in maximum 
girth, and about twelve feet high. The three streams meet 
about 12 miles (by river) below Iluly81 at  a place called 
Giltiali : the timber can only be floated down them during 
the floods, but the net-work of islands or " chandaeJJ formed 
by them has been of great service to us in preventing our 



timber during heavy floods from getting past the mle dep6t 
at  Jhilam. The logs get stranded on them, and are afterwards 
collected and rafted down to Jhilam by a gang of coolies 
kept on by the contractor for this purpose. The drawback 
is that these loge come down without "chull~s,"  so that 
there ie really no check whatever on the contractor, the me 
Forest guard allowed for this portion of the river being the 
only protection, and the contractor if hand-and-glove with the 
dep6t subordinates, and the guard below Jhilam might easily 
dispose of the timber without fear of detection.' 

Both banks of the liver below Dulyhl are flat and richly 
cultivated, and during the cold weather when the young corn is 
about four or five incheb high, any quantity of wild fowl, such 
as geese and koolnn can be seen feeding in the fields; ducks 
and teal are to be found all along the banks of the smaller 
streams, and below Gatiali during a hot sunshiny day, 
huge alligators like great logs can be seen basking on the 
sands. Within a couple of miles of the Jhilam station is 
one of the finest of the sissd islands, called the Bela Pfd GLbib, 
about 850 acres in extent, which is in charge of the river 
officer. It is a mixed artificial forest of sisst, mulberry, and 
Execaria sebijiercr of all ages from a year up to 20 yeam old. 
Here some interesting experiments are just being tried with 
the mulberry trees, which are planted mlder the largest sissd 
trees, so as to form an undergrowth. In  one of these sissli 
islands below Jhilam, known as the Sail8 bela, there is a dense 
growth of self-sown mulberry undergrowth, and in patches 
where the sissh trees have died out, the mulberry has taken 
its place. Soon nfter paesing this bela, you come to the JLlam 
Railway bridge, and then into the Government timber a l e  
dep6t. 

A list is made of all logs that happen to get past JLilam, 
and after the rafting season they are sold by public auction. 

We wllwtfd 1,898 logs U u  yeu  from there chandu. 



Tan above volume haa at  last made its appearance. Aa i t  
seems nselese to expect the publication of euch works at  an 
earlier date than two years after the close of the year, we shall 
not make any further remarks on this subject, but proceed a t  
once to business. 

I t  is not our intention to review each provincial repart 
separately, but we shall restrict ourselves to recording the 
chief events of the year, as they are exhibited in the Inspector- ' 

Qeneral'e review, accompanied by such short remarke as may 
seem to us called for. 

Introduction. 

It is evident from what has been said, that the Inspector- 
General does not think much of general reviewe like the 
present, and that he proceeds to it reluctantly, but in obe- 
dience to the orders of Government. We ourselves thiuk a 
general review very useful, because i t  induces those not 
directly concerned to obtain some idea of the progress of 
forest management during the year, which most of them would 
certainly not obtain, if they had to wade through the lengthy 
provincial reporta full of statistical data, which are, of course, 
dry reading to an ontsider, and, we fear, also to many bf 
those directly concerned. 

CHAPTER I .  
Reserves and Leased Foreets. 

This chapter is divided into four sections :-namely Area, 
Protection from Fire, Plantations, and Forest Surveys. 



396 REPORT ON THE PORE81 ADNINI8TRATION. 

I .  Area.-The area of reserves stood aa follows on tilo 31st 
March 1875. 

Provinces. Leased I Res~rvea. / Poreah. I T o r ~ r .  

/ / o r h y  1 
Rom the oom- meat d 6m 
mencement. eonrenmoy. 

. 
British. ... 1 Bengal ... 2 North-Weetern Provinces ... 3 Pnnjab ... ... 4 Oudh ... 

6 Central Provinces ... 
6 Burma ... ... 
7 Aesam ... ... ... 8 Coorg ... ... 9 Ajlnere ... 

Total ... 
A'on- Britirb 

10 Mysore ... 
11 Berar ... ... 

... Total 

... Grand Total 

As the area of reserves on the 1st April 1874 amounted 
to 10,003 square miles, the increase during the year amounts 
to 9,068 sqnare miles, which took place chiefly in Bengal, tlie 
Central Provinces, Burma, and Assam. 

2. Proteetion from Ere.-The area protected during the 
year stands thus :- 

1,467 
1,210 
3,617 

824 
2,133 

663 
602 
880 

Britieh. 

... 

... 
165 ... ... ... ... ... 

Re. 
290 

8,786 
ally protected. 

2,847 
40,894 
14,551 

1,296 ... ... ------- 
6,8664 

1 Bengal ... ... ... 2 North-Western Provinces 
8 Punjab . . ... 
4 Oudh ... . ... 6 Central Provinces , 

6 Britieh Burma ... ... 7 h m  ... ... 8 Coorg ... ... 9 Ajmere Be. 

Total ... 

1,467 
1,210 
3,782 

824 
2,133 

663 
602 
380 

Demarcation in  progress. 

1,072 ... a 

1871 
1864 
1872 
1873 
* . . .  ... 
... 

10,920 
92,938 

None epeci 
20,480 

1,64,164 
45,402 
33,600 ... 
... 

3,67,504 

10,961 ---- 
449 
661 

1,110 

12,071 

10,796 

449 
66 1 

1,110 ---- 
11,906 

165 

... ... ---- ... 
166 
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1 _ 1 ~ o t a l  outlay 1 commnm- 
Pro*& from the com- ment of firs 

mencement. conu3rvknoy. 

3. Plantations.-The progress under this head may be 
judged from the following table :- 

Non-Brituh. 
10 Mysore ... ... ... 11 Berar ... 

The area has risen during the year from 22,380 to 25,988 
acres, the chief increase having taken place iu the Panjab, 
North-Western Proviuces, and British Burma. 

The outlay on plantations during the year amounte to 
Re. 133,679, which is equal to nearly 8 per cent. of the total 
revenue of the year. We should have no objection to raise 
to this expenditure, if there were signs of 8 corresponding 
sum being devoted to assist ttie reproduction of our natural 
forests. There are, no doubt, instances where entirely new 

A 2 

11,520 
364,800 

... ... .. ... 
I 8,096 1.m 7,924 

... ... .. 
8 Coorg ... 426 28 ... 

... Totel 3,76,820 

... 

... 
1,891 

7--- 

... 

1866 
1870 

1,891 ... 
Grand Total . . I  PF 

0 bjmers ...... ... . . ... exparimen. 

-- ... 

TOU ... 
Xm.Erit*A. 

10 ILdywre 
11 B e n r  . 

Total . 
... QmdToW 

The total area amounta to 743,824 acres, against 633,682 
in 11173-74, thus exhibiting steady progress. 

ie ,eai  

1 

92,180 

1,7m 

740 
1,lSO 

1,870 

8 ,  I 

... 

... 
64 ------ 
62 

64 

-------- 
21,451 ------- 
2,189 
4,858 

4,637 ------- 
26,088 

e,se,era 

61,477 
18,049 

87,626 

~ , o q s s e  

20.501 
9,030 

22,340 

9.06.172 1.83.670 lO,SB,ll 

9 , u . w  

71,778 
26,088 - 
06.886 

t.l lot. ex. 
J U d d  
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plautntione are indicated, as in Bmma and the Punjab, but in 
most provinces, we fear, the natural foreeta are liable to be 
overlooked in favor of so-called plnntations. We shnll not 
make any further remarks on this enbject at  present, but we 
hope that the Inspector-General of Forests in his next annual 
review will be able to open a section, in which to record the 
progress made in assisting natural reprodnction. Until that 
section stands side by side with that of " Plantations," i t  can- 
not be said that we do justice to the natural forests. 

4. Sumey8.-The work done between the let October 1874 
and the 30th September 1875 is indicated in the following 
manner : 
'' The eurrey of tlie Dehra Dun forests in connection with 

the operations of the Great Trigonometrical Survey was con- 
tinued throughout the season. 

The following is a statement of the work done- 
Boundary traversing in the field ... 29 milea. 
Interior ditto ... ... 297 ,, - 

Total ... 846 ,, - 
Boundary transversing computed ... 309 miles. 
lnterior ditto ... ... 329 ,, 

Ditto angle plotted ... ... 4 ,, - 
Total ... 643 ,, - 

Point fixed by triangulation ... ... 108 miles. 
Ditto interpolation ... ... 26 ,, 

134 9, - 
Plane tabling on 4 inches = one mile com- 

pleted about ... ... 2873 quare  miles. 

Ditto ditto nearly completed 313 ,, ,; 
Main drainage surveyed ... 833 ,, ,, - 

The forest lands on the f o l l o ~ i ~ ~ g  sheete mere drawn for 
photozinc~graph~ :- 
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I. 111, IV, V, VIII,  IX, X, XI ,  XII, XIX, XX, and XXI. 
Copies of all these sheets, except No. VIII,  have h e n  received 
and are now available. 

A sketch map of the Deoban Working Circle wae drawn. 
I t  was printed by the Surveyor General, and 275 copies of i t  
wore coloured in my office; 325 copies of Mr. Reynold's 
Hazara Maps were coloured and the forest boundaries- were 
drawn on 83 sheeta of the Khagan and Sirnn Revenue Survey 
maps. A map of the forest in Kumaun, Garhwal, Dehra Dun, 
aud Jaunsar on the scale of 1 inch = 8 miles was commenced, 
and some large tracings of the 4 iuch maps have been furnished 
to the Conservator, North-Western Provinces, and to the Dis- 
trict Authorities." 
In our review on the report for 1873-74, we made some 

lengthy remarks regarding the Survey Branch in its present 
coustitution. We are happy to say that earnest endeavours 
are being made to re-organize the branch, though not in the 
manner indicated by us in the above mentioned review. I t  ia 
intended to let tlie Survey Branch grow chiefly into a training 
school, where not only surveying and ita allied branches, but 
also farest science and forest mnnagement are taught. We 
shill hail the day on which that project may become reality. - 

CHAPTER 11. 
Unrc8med h ~ ? 8 l 8 .  

The first part of this chapter is taken up by an explanation 
as to what '' reserved" and '' unreserved" forests mean ; the 
second part ahowa clearly that all attempta to manage un- 
reserved forests according to a reasonable plan have failed, 
and the In.pector-General winds up by saying, that the 
mrrmt policy to pursne with regard to the unreserved foresta 
is '' steadily, as opportunity offers, to increase the area of the 
reserves." 

It appears to us, that we have " played" too long with so- 
called unreserved foresta, which after all means nothing more 
and nothing lese, than forests destined for gradual, but certain 
destruction. The idea of exercising a certain amount of con- 
trol over these forests until it becomes evident whether any part 
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of them is required as a reserved forest, looke very nice on 
paper, but it does very little good in reality. It would be far 
better to go boldly ahead and secure a good proportion of the 
area aa reserves, rather than running after a phantom. If i t  
should be found hereafter, that we have reserved too m u ~ h ,  i t  
is easy to throw open a portion of.the area, but it ie not so 
eaay to restore a foreat once cut down and burnt. - 

CEIAPTRR 111. 
Protection of Govsrnment Forests. 

I n  this chapter the prosecutions for breaches of Forest 
Rules are enumerated, the result being as follows :- 

CHAPTEB IV. 
Yiekl and Financial Rcsulte. 

This is the last chapter of the review, and no doubt the one 
which has been written by our author with Inore relish, than 
any of those preceding. The yield and fillaucial results are 

Provincea. 

Brttid. 
1 Bengal ... ... 
2 North-Weatern Provincee ... 
3 Punjab ... . . 
4 Oudh ... ... 
6 Central Provinces ... 
9 British Burma ... 
7 Coorg ... ... 
8 A-m ... ... 

... Total 

Son- Britirh. 
9 ~ y m e  ... ... 
10 Berar ... ... 

Total ... 
... Grand Totel 

No. OF P~ONO. 

Ac.qoitted. 

7 
4 1 
52 
14 
67 
6 ... ..- - 

18'7 

127 
64 

191 
* 

378 

42 
418 
768 

69 
706 
55 
4 
8 ---- 

2,070 

475 
52 1 

996 ---- 
3,066 

Conricted or 
under trial. 

36 
377 
716 
65 

639 
49 
4 
8 

1,883 -- 
348 
467 - -  
805 

2,688 
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of course, the moat important obj,d'ects of all forest management, 
but they come or. ought to come as tale natural results, whereae 
it is of the very highest importance that the mensures, by 
which that yield and t l i o s e  financial results are to be obtained, 
should be well considered, and in accordance with ratioual 
principles. Hence we should have liked to see a little more 
said about the improvement of our State foresta, which latter 
subject has not even been deigned to deserve a separate chapter 
or section. 

The following table exhibita a summary of t l i e  financial re- 
sults of the year :- 

If the above su~ns are arran-4 uuder the main heade of 
receipts and expenditure the subjoined table is obtaiued :- 

Deflcit. 

.,. ... 

... 

... ... .. 

... 

... 

... 
2 6 j 6 3  
61,620 

... 

Provinoe. Revenue. 

Bengal 1.86,933 ... North-Wtmtern Provinoes 10,86,947 
8.34,874 
2 , 7 7 4  1 

Central Provinces 6,61,779 

Particulsm. 

1. Timber and other pro- 
duce removed on 
Government Account. 

P. Timber and other pro- 
duce removed by pur- 
ohraerq and other re- 
venue. 

8. Formation, protection 
and improvement of 
the Forests. 

... Total 

Expenditure. 

99,403 
8.66,876 
6,46,480 
2.04.827 
2,94,239 
6.62.638 
2,36,:23 

37,999 
91,389 
69.623 
26,666 
61,620 ------- 

32,77,181 

... Burma ... ... Mysore ... 
Coorg ... ... 
Berm -... ... 
Assam ... ... 
Ajmere ... ... 
survey Branoh ... ... 

.. Total 

Surplus. 

86 530 
!2,30,0?9 
1,88,391 

72,684 
3,67,640 
4,12,164 
1,46,402 

20,013 
1,69,236 

6,226 
... 

16,10,847 

10,74,802 
3,83,124 

68,012 
2,6@,674 

64,749 
203 . . 

48,87,608 

bm. 

Amounts. 

Ib. 

24,33,647 

24,539861 

... 

48,87,608 

Cnaaors. 

Budget he&. 

I - i  

1-2,3,11,111, IV, 

... 
- 

... 

Arnountr. 

Bs. 

19,16,041 

4,77,006 

8,84,136 

32,77,181 

Budgsr herdr. 

1 1-1, half of 
V I I I  and 1% 
Quarter of B. 

{ 
I-2,3 11, VI  and 
X,Il.lf ofVII1, 

IX, Quar- 
ter of 8. 

{ 
111, IV, V , a d  
VII, half of B. 

--__I .... - 
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Thie table shows, that the surplus derived from material re- 
moved by Government agency amount8 to a little over 5 lakha 
of Rupees, while that derived from material removed by pur- 
chasers a~nounts to nearly %0 lakhs, but as i t  is nowhere ehown 
how much material ha8 been removed by purchasers in all 
provincee, as compared with that removed by Government 
agency, the comparison is of no value wtatever. On the other 
hand, the arrangement is very useful in exhibiting the espendi- 
ture incurred on timber works, as compared with the receipts, 
especially in these days when timber operations are often con- 
ducted a t  a lose, and when financial authoritiee endeavour to 
show, that the Forest Department ought not to take credit for 
material made over to other Government Departmeute. 

We  add the subjoined table, which exhibits the finaucial 
resulta for the whole of Iudia during the last 11 years :- 

As in our review on the report for 1873-74, so we have again 
this year to draw attention to the fact that the expenditure is 
increasing at a greater ratio, than the receipta; wit11 other 
words, tlist the increase of the surplus doee not keep pace 
with that of the revenue. I t  doee, of course, not follow, 
that t l~ie is not fi~lly justified, because ' in several provincee 
large additional areas have come under management of late 
yearly, which can not be expected to yield large amounts of 

Year. 

1864-65 
1865.66 
1866-67 
1867-68 
1868-69 
1869.70 
1870-71 
3871-72 
1872-73 
1873-74 
1874.75 

Revenue. Expenditure. Surplus. 

--- 
Rn. 

88,17,819 
89,18,413 
33,63,777 
37,79,342 
46,36,769 
50,21,652 
51,67,799 
64,81,754 
63,36,766 
70,04,751 
64,75,829 

Percentage 
of eurplue 

comprsd 
with reve- 

13 Ue. 

Ra 
19,s 1,455 
16,85,693 
12,38,606 
14,38,609 
19,15,255 
17,38,207 
11,93,702 
17,39,631 
21,64,655 
28,57,537 
19,84,656 

Re. 
18,86 364 
22,32,720 
2 1,20,171 
23,40,733 
27,21,514 
32,88,445 
a9,74,097 
37,42,133 
4172,111 
41,47,214 
44,91,173 

Per cent. 
6 1 
43 
37 
88 
4 1 
85 
23 
3 2 
34 
4 1 
81 
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revenue all a t  once, although their management may require a 
considerable outlay. Nevertheless, we think that the fatal ten- 
dency pointed opt above should be carefully watched. 

The last part of the Inspector General's review givea 
details regarding the yield of cutch, lac, caoutchouc, snudnl- 
wood and bamboo paper stock, and then follow some general 
remarks from which we extract the following:-"The idea 
"that the production of timber is the only legitimate work 
"of Forest administration in India has fortunately now been 
6' exploded, and i t  is acknowledged that the aim and object of 
''our exertions is the formation of large public estates to 

be managed so as to secure, besides large benefits of an indirect 
"nature, a continuous and increasing yield of all descriptions 
6' of forest produce necessary to meet the requirements of the 

people aud of export trade. The production of bamboos, grass, 
"fuel for consumption in the oountry, and of fibres, gums, 

lac, and cao~itchouc for export, is fully ae important as the 
'6 production of timber, and the relative importance of forest 
L L  produce can, apart from advantages of an indirect nature, only 
'Lbe measured by the anuual quantity produced per acre 
rc and the net mouey proceeds realised by their sale." 

Broadly speaking, we have, perhps, no fault to find with the 
Inspector Qeneral's view, but on going into detail we should 
wish to make a few remarks : 

At the outset i t  is well to enquire on what qounds the 
formation of Government foresta and their management by 
a Government Department is justified. In  reply i t  must be 
pointed out, that if private enterprim waa eufficient to secure 
the producte generally derived from forests, there would be 
no nacessity for keeping up State foresta. Un'f~rtunatel~, the 
nature of forests is such, that the interest derived from the 
capital invested in them is generally lower, than can be obtained 
by converting the forest products into money and using the land 
for other purposes. Hence i t  follows, that, generally speaking, 
forests left to private enterpriw disappear, and foreat producte 
are no longer procurable in such quantity as ie required for the 
welfare of the people and the State.* Under these oircum- 

We do not *peak here of forelk w k h  it ir nrm-y to nuinkin for h t i o  
or other indirect purpom. 
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btnnces it becomes the duty of Government to retain iu their o m  
hands so much forest, as is necessary to prevent the supply of 
forest products falling below whst ie required. To accomplish 
this various sacrifices must be made. l u  the first instance, here 
ill India the forinatiou of State foresta is generally accompanied 
by the imposition of certain reetrictions to the people living in 
the vicinity of the foresta. Secondly, the Qovernment must 
inveet r considerable capital at  an interest lower than what 
cnn be obtained by investing the capital in various other mays. 
Consequently it follows, that the leading principle in managing 
State foresta must be based on the following two coosiderations:- 

1st.-To use the State foreeta in the first iustance for the 
production of such material, as are required for the people 
of the c o b t r y  ; and 

2ndly.-To derive, as far as this is compatible with what Laa 
been statsd under first, the highest possible interest on the 
capital bhus invested. 

Applying this to Indian State foresta, i t  is olvioua, that 
our first duty is to produce tlie n~aterials more directly 
required by the people, namely, timber, bamboos, grass, fuel, &c. 

for consumption in the country, and we can, therefore, not 
agrw with the Impector General \\,hen Lo says, that the produc- 
tion of these articlee is not more important, than the produotion 
of fibres, gums, lac, and cnoutchouc for export. On the other 
hand, we say that, as far ae the production of the former 
articlee admits, we are bound to make our foreats yield as much 
aa possible of the last mentioned products, in order to increqe 
the net revenue and thus raise the intereat on the capital 
invested. But me repeat, our first duty is to produce what 
is more directly required by the people, and the rest is of 
secondary coneideration, though still of great importance. If 
i t  was otherwise, the State as such would in India proper in a 
few inetauces only be justified in maintaining State foreeta, 
and managing them by Government agenoy. 

sw. 



WE have received a book by the Cuvaliere Rolllolo Conti on 
the piue forests near Ravenna whicl have been a t  last acquired 
by the Municipr~lity for public purposes.* Tile author first gives 
i+ historical sketch of these forests. Next follows a long 
account of tlie ill-treatrneiit to which they have been subjected, 
and which led to their reductiou and threatened extermiuatioa. 
After this the atlthor gozs on to urge rational treatmeut, and in  
so doing devotes many chapters to a sort of treatise on forestry 
generally, dealing with surveys, classification, and "parcellaire" of 
the forest, method of determining cubic contents, the possibility, 
annual yield, and so forth. Thcu he returns to the Ravenna forest 
and treats of forest rights, and of planting and improving the land. 

H e  speaks in the concludiug chapter as follows :-" The 
pine forest of 'Ravenna most celebrated aa i t  was for its anti- 
quity, and its splendid growth, is now ouly a shadow of its former 
self. I n  former days i t  extended over about 5,000 hectares 
(13,000 acres nearly) : now i t  has been reduced on all sides, 
by an extended belt consieting of barren and marshy beds covering 
more than 670 hectares. I n  the interior are low-lying malarious 
ewamps, barren blanks, and an infinity of cattle tracks cut up and 
deform the land for more than 1,300 hectares. I n  very few 
portions of the forest is the tree growth normal; it is very poor 
in the greater portion, aud allnost extinguished in others." 

"The Pinus mariiima, the dominant species of the locality, 
shows itself grandly on the furthest ridges extending towards 
the sea. But  the growth rapidly decreases and is impoverished 
in the central portions, aud almost disappears iu tlie western 
extremity where i t  gives place to scattered oak and ash." This 
deplorable result has been Lrouglit about in the forest by the 
"devastations of the monks, the times, the ill-considered leases, 
and most murderous of all, by the exclusion of every precept 
of rational forestry which would here substitute true scientific 
principles for the false dicta of so-called practical men." 

The consequence has beeu a gencral deterioration of the forest 
to  less than tw~-fifths of its real capability, and a reduction 

Sul Pineto Ravenuate. Notisie pens~eri Del Car. Bomolo Conti. Capo I n g ~ g .  
nerr del Municipio de Eavenna-Itavenna, 1876. 

B 2 
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of its financial yield which various from four to six lire per hectare, 
whereas according to the most competent foresters, i t  might 
yield a t  least ten times ae much. 

The author conclude3 by urging the immediab advantages 
that would awrne from the planting, draining, and manage- 
ment of the forest, and refutes the idea that it mould only be 
an expense undertaken witl~out ally retnm, for the benefit of 
dietant geueratione. 

I t  is to be hoped that a Look so full of historical facts and sound 
principles will win the confidence of the authorities and induct, 
them to place tbe forest under management. Not the less so, 
as the sufferiuga of Ravenna from malaria are notorious, and not 
the least benefit arisiug from proper management, mould be the 
relief from t h b  calamity. 

Bqort 011 @urns. 
TEE remarks which Mr. Baden-Powell has commnuicated 

h your journal on this subject require from me a few worda of 
explanation. 

I t  may be premised that such a work as the " ReportJ' under- 
taken here, must be surrounded by diflicnlties, not only from 
the absenoe of well-authenticated specimens-" ExhibitionJJ 
specimens being usually scarcely reliable-the conflicting re- 
marks of different writere, aud the difficulty a t  such a distance 
of obtaining corroborative evidence, but a h  from the fact that 
badly written and ill-epelt native name8 alone often accompany 
the specimens sent to this country, without leaf, flower, or 
fruit of the tree from whence it was obtained. Under these oir- 
cumstances, the only alternative was to reproduce the inform- 
ation at  our disposal and thereby seek to correct error, and 
ultimately secure reliable histories of a t  least the principal 
and most important of Indian products. I t  was no part of 
the design contemplated by the roport to reduce the native 
names to any one system of orthography, or attempt any cor- 
rection, but simply to give them m fwulkhed to ua, or ee con- 
tained in books, laving their accuracy to be tested, and 
corrected, as one of the objects of the Report. I t  will be eon- 
ceded, therefore, that with this general explanation no obaerva- 
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tion is necessary on the special instancee indicated between 
pp. 169 and 172, espeaially since authorities even in India are 
not yet entirely nnanimoue on the subject of orthography. 

Acacia catccAm (p. 173). No sample of the gum is in the 
Museum from Burma. In  Kurz's " Report on Pegu" i t  is said 
that the tree "exudes a blackish resinJ' (p. 401). 

Acada modasta (p. 173) is stated to be " omitted,"" but on 
referring to the Report at  p. 6 i t  will be found. 

Gosrypium, (p. 174). " This is said to yield a gum. Surely, 
i t  must be a mistake." Very probably, but my anthority for 
including i t  was the Madras Catalogue of 1855, Claas IV, See. 
A, No. 215, " Cotton tree gum, Gossypiurn herbaceurn," con- 
tributed by Dr. Waring. Surely, we had no right to ignore 
the testimony of such an authority, however much we might 
doubt whether some unacoountable error had not been made. 

Odina Wodk.-Since the Report was issued, we have been 
favoured with specimens of O d i m  gum from the Oudh Forests 
which fully confirm Mr. Baden-Powell's obserrations that the 
gum of this tree is white and solaLle, and that there is a darker 
gum, but still soluble, obtained from the same tree. These 
specimene from the Conservator of -Forests are doubtless mthen- 
tic and may be accepted as a solution of the problem. As to 
the 'varnish' from this tree, it rests solely on the authority of 
Dr. Birdgood's "Bombay Products," and may be confirmed 
or disproved in the same manner. The idea of "resin" 
being yielded by i t  ie doubtlese a falacy. 

Sapindug.-The authorities are named in the Report for as- 
suming that the soap nut tree yields a gum, and one of these 
appears to have been Mr. Baden-Powell (Punjab Produots 
p. 414). 

Semeearpus.-Knrz says also that thie tree yield8 a brown 
gum (Pegu Report, p. 318.) 

Tam&.-It ie ' Panjab Producb' p. 597, which ~ ta t e s  that 
gum ia obtained from I. furas, or T. dioica. 

Zizyphua fixuoro. -Simli gum, stated to be the produce of 

The review does not atate thnt Acacia moderta is omitted, but that a charm. 
6 r d c  kbi tu4 of the twej k, dl over N. W. {unjab ia omitted.-TEE E ~ r r n ~  



Zizyphr~ fhxuosa, wns sent over for valuation from the North- 
West Provinces in 187'2, and the names, both vulgar and scienti- 
fic, were attaclled by tho L' Conservator of Forests, North-West 
Provinces." 

Btctea frondow.--The remark that this tree has ' g o d  timber' 
occurred in the observations made by Dr. Royle in llis communi- 
catiou to the Asiatic Society. The ' Report' was not supposed 
to pronounce on the value of any timber, and certainly would 
not have applied such a term to the wood of Buteafrondosa. 

Guga2.-Undoubtedly all trees yielding gugal in India require 
ilrvestigation. There is an appreciable differenctt in the odour, 
taste, and consistency of gugal from different localities, At 
presont all the references are uncertain. 

Boewe1lia.-Specitnens of Arabian olibannm have so often been 
sent to England as veritable Indian produce that i t  is difficult to 
determine which nro renlly derived from the Indian tree. Good 
nuthentic samples of true Indian olibanum are a great desidera- 
tum. 

Dwspyros.-Since the Report was issued, two or three small 
samples of a dark resin have been received from the Assistant 
Resident a t  Hyderabad, said to have been iollected'in the foreate 
of the Nizam's dominions, and to be the produce of DioaFpyros 
melanoxylo~. Does any species of Diospyros yield a resin, and 
which ? 

Storax.-We should have thought Mr. Baden Powell snffi- 
ciently acquainted with boh ica l  literature to know that the 
quotation of " Platanus otientalia, Pococke Trav. ii., pl. 89," as 
a synonym of Liquidambar orientale is quite different from assert- 
ing that the plane tree yields' Liquid storax,' and hence that his 
paragraph mas quite unnecessary. 

Teak-oil.-Probnbly some benevolent Forest Officer will take 
the hint, and supplement the few notes on this substance in the 
Report, by communicating a full account to the pages of the 
India11 Forester. 

W e  have to thank Mr. Bnden-Powell for calling attention to 
the Report in question, nnd for the suggestions he has offered. 
It mould bo a great. source of satisfaction if the result should be 
manifested in the correction of error, and the solution of so~ne 
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of the difficulties wbich have beset this & well as every otlier 
subject connected with Indian Products. For all assistance in 
thie direction, from Forest Officers and others, we shall always 
be ready to accord our sincere thanks. 

M. C. COOKE. 
INDIA MUSEUM, LONDON, Ja?~uary 12t14, 1877. 

8 6 ~ t ~ l o g n e  of a~lbialk Birbs." 
THE modest title of this book gives but a faint idea of its 

contents or its scope. I t  is the intention of the autlior to give 
a complete account of every k n m  species, and tlie pullica- 
tion of each volume mill, therefore, be looked forward to with 
iuterest, not only by men of science in Europe, but also by 
ornithologists in all parte of the world. 

We presume thnt most of the readers of this periodical hare 
followed the advice of a paternal, Government, and purchased a 
copy of Brandis' Foreet Flora: Mr. Sharpe's first two volumes, 
containing only a description of a11 known diurnal and 
nocturnal birds of prey, are abont twico the size of Dr. 
Brandis' book, and the reader will, therefore, be able to 
form some idea of the mngnitudo of the nndertnking. Many 
years must pass away before such a work as this can be 
finished by a single man ; it is, in fact, the work of a life-time, 
and the present generation of ornithologists will not to 
regret that i t  has not bee11 undertaken by severd orni- 
thologiste a t  once, in the same way as the Flora of British 
India has been commenced by batch of botanists under the 
direction of Dr. Hooker. These vol~imes ougl~t to take the 
placo of Dr. Jerdon's " Birds of India." The descriptions are 
more exact and elaborate, and the whole nrrangement of 
the sul'jcct far sliperior to that of Dr. Jerdon's book. One great 
fanlt in tlie latter is tlie absence of keys to the genera 
and species, which save the student endless trouble. This 
want is supplied in Mr. Sharpe's book, but we think-if 
me may venture to differ from so eminent an authority- 
that the nrrnngement he has adopted is open to objection ; a 
short exnmple from his book mill suffice to make our mean. 

CJ. lope  of Binin in the Britirh Mumurn. By B. B. Shupe. Voh. I and IT.187&7& 
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ing clear : take, for iustance, hi key to the genera of the 
vulkcrin4? :- 

Gmw. . ' 

A. Nostrils rounded ... ... 1 Vultur. 
B. Nostrils perpendiculnr, rather oval. 

A. Tarsus shorter than middle-toe- 
a. 14 tail-feathere ... 2 Gyps. 
b. 1% tail-fenthem ... 8 Pseudogyps. 

B. Tarens larger than middle-toe- 
o. Head bare, with fleshy folda 

and neck-lappet ... 4Otogyps. 
d. Head covered with down, 

forming an occipital 
ridge ; no neck-lappet ... 5 Lopbogypa. ... C. Nostrils horizontal ... 6 Neophron. 

I t  will be observed that the eye does not readily detect the 
characteristice of each group in this key ; on the contrary, a 
certain amount of eelrrclling is necessary before they are made 
out. This example ia, however, a very simple one ; many keys 
cover several pages ench, and then the examination is much 
more troublesome. We would have preferred the following, 
to our mind much more simple, arrangement :- ... ... noo&dh rocmdad... ... ... ". 1 vultur. 

Each volume contains a series of well-executed, coloured 
plates, besidee innumerable mood-cuts, illustrating peculiarities 
of strncture, which greatly enhance the value of the book. 
The price of the two volumes is ouly 35 shillings, and, con- 
sidering the time and labour that must have been spent on tho 
work, they are a marvel of cheapness. Aa regards the scientific 
part of the book, the name of the author, who, i t  is scarcely 
necessary to sny, is a distinguished ornithologist, ought to be a 
eufficient guarantee of its thoroughness; and as for the rest, 
the facilities for the study of the subject in London are euck 
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as could be obtained in no otlier part of the world. That 
mistakes are sure to occur in the first edition of a work of this 
kind, it is unnecessa~y to say, but we may be pretty sure that, 
so far as the material8 and data at his disposal are concerned, 
Mr. Sharpe ie not likely to mislead us . -~ANGALI  BULBUL. 



Q e  BaLbtrgia satifolia, bocs it grobure surkers ? 
FOR a long time I had answered this question in the negative. 

I had myself had, until lately, only very limited opportunities 
of observing the growth of this valuable species, and in none of 
the books or reports, in which I had songht for information, had 
I ever met with any statement or hint suggesting in the remotest 
mauner the possibility of the tree throwing up suckers. So I 
felt sure that i t  did not; if it did, would a mliole generation of_ 
forestera have passed away without uoticing and prominently 
recording so important and obvious a fact regarding one of our 
best known and most prized timber trees ? * 

Last year, however, my faith was considerably shaken. I n  a 
emall experimental nursery I had formed at  Pnnaaa, there mere 
some seed-beds whicli hnd been sown with shisham (our verna- 
cular nalno for this species) in the rains of 1875. I had employed 
watering very sparingly, in some of the beds not a t  all, with the 
object of testing the hnrdihood of the tree in its infancy. Most' 
of the seedlings died down to the ground during tlie early part 
of the hot weather; the rest put forth tiny leaves in April, as if 
after a great effort. I felt disheartened, and without digging up 
the roots to sscertain the real truth, at  once concluded that the 
greater uumber were dead. The beds mere neglected; my dog 
fioliced and rolled about over them ; men, amongst them myself, 
trod on them to take a short cut to beds of other species, that were 
doing better. When I returned to Punma in July, after the 
rains had set in, to my amazement and intense delight, I found 
the much-abused beds covered with vigorous little shisham plants : 
scarcely 20 per cent. of the seedlings had died. On a closeexami- 
nation I observed that, in the majority of cases each apparently 
dead seedling had been replaced by n bouquet of from three to five, 

If I am mistaken in making th* very uncharitable ~eert ion,  I shall be only tw 
happy to be corrected. 



THE DALBERUIA LATIFOLIA. 413 

and even six and seven shoots. I explained this to myself at the 
time by supposing that shisham yearliugs possess an uuusuallg 
large numbel- of buds at  the base of the young stalk; but when a 
few days later 1 dug up the plants to minove them into nursery 
lines, I found that while Bome of the shoots had grown up from tlie 
crown of the root,. many had taken their rise up to as much as 5 
inchea below that point, and in some iustances all the shoots of a 
single bouquet had spruug up some inches underground, the 
upper portion of the original taproot having witherd aud died 
down to the topmost shoot, leaving behind its dry and still 
undecomposed remains (see a. in subjoined figure). 

All these laternl shoots were nrticnlated with the original 
taproot and hence easily broke off. That these were suckers in the 
full sense of the term does not admit of a moment's doubt; but 
if any further evidence were necessary, the following two 
striking circumstances could be adduced : 1etly.-In removing the 
plants from the seed-bed, the taproot in some instances broke otF 
short only two or threeinches below the lowest lateral shoot; iu two 
of these instances, wliere the portion left in the ground chanced 
to be protected by a light covering of soil, and owing probably 
also to other causes that escnped observation, a thin, delicate 
shoot was thrown up about a month later; and 2ndly-A few 
of tho lateral shoots which hnd sprung up from a point about five 
inches below the surface of the soil, and the lower portion of 
wEch conseqneutly pnrtook of the nature of a root, were 

c B 
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successfully transplanted after being severed from the parent 
root. 

But if the yearling with slender, almost herbaceous roots, 
tllrows up suckers, are we justified in pdicnt iug  the same of tlie 
grown-up tree wit11 stout, woody roots and thick, tong11 bark ? 
The complete solution of this question mere chance threw in my 
way, only a week  go. Strolling along the Gtanjal, opposite the 
squatter hamlet of Kairi, I observed at  the bottom of a sort of 
rocky alcove or recess, tllnt the stream had cut in the bauk, 
dense tufts of dark green shining leaves. On descending to the 
bottom, I was mucli pleased to find that they mere shiallam leaves. 
I n  the recent floods of the river a tree of about 2 feet 6 inches 
girth wtw broken off about a foot above the roots, which were hid 
bare, some of them along nearly their whole length; others only 
here and there for somedistance from the stern, by the same came. 
The tufts just referred to grew on these exposed portions of the 
roota a t  intervals of from 2 to 4 feet. Just a little above this 
tree, on the perpendicular side of the bank, was another smaller 
shisham presenting the same strange sight. 

I have since extended my observations to a large number of 
slishom trees growing under normal conditions, and have now 
satisfied myself that the case observed in the alcove on tlie Ganjal 
is by no means an exceptional or rare one, as regards the ' pro- 
duction of suckers, although it illustrates this characteristic of 
the species in the xllost complete and unique manner. 

How to turn to account this remarkable property of a tree, 
which yields one of the finest timbers in tbe world, and is a hardy 
deuizen of our dry, deciduous forest, growing on the rockiest 
and steepest slopes, i t  would be pure wasto of time to tell the 

of the Indian Forester. 
E. E. FERNANDEZ. 

CAMP PARWAN-BARWM, 
25th Fejruary 1877. 



3tlroulrt of @later ilr drcerr. 
Extract from " Nature," Febmiay 8, 1877. 

Farmers and gardeners have often observed, and the fact is 
referred to by Lindley, that during cold weather the bmnchea of 
certain trees are sometimes so mnch bent down as  to obstruct the 
passage below the tree, but that with the adventof mild weather 
they return to their former poeition~. In investigating these pheno 
mena, Prof. Qeleznow observed that they depend not ouly upon 
temperature, but also upon the humidity of the air ; and he under- 
took, therefore, a series of researches to ascertain the amount of 
water contained in different parts of the branches under various at- 
mospheric conditions. The first part of these researches (not yet 
published) proved (1) tliat the amount of water increases in each 
branch from ite base to its summit ; (2) that the bark of the larcli 
throughout the year contains more water than the wood ; and (3) 
that in Conifem the upper part, i.e., the part a b ~ v e  the pith of 
a horizontal branch, contains always more water than the lower 
part, whilst in other trees, as for instance the birch, the con- 
ditions are reveraed ; altogether, that Coniferae and Dicoty- 
ledones seem to possess opposite properties, aa regards the dis- 
tribution of water in the tree. Further researches, published 
now in full (Bull. Act. de St. Pe'lersb., vol xxii, No. 3), intro- 
duced new elements into the inquiry, namely, the varying 
amount of water in the bark and the wood. It appears from 
these researches that humidity of the wood and dryness of bark 
have a constant relation ; that in certain treea (fir and maple) 
the wood remains throughout the year dner than the bark, 
while in others (birch and aspen) this is the case ouly during a 
part of the year, tlie couditions being reversed at  other times. 
The relations between the liumidity of the bark and tliat of 
the wood are so constni~t that a useful classification could be 
based on them. I t  appears, further, thnt the smallest amount 
of water contained by the branches of certain trees, as, for 
instance, the fir, is observed during the season when the vege- 
tation is in fullest vigour, and thnt this circumstance, as well as 
some other important facts, is in close relation with the develop- 
ment of leaves. Altogetl~er the researches,. which are yet far 
from being completed, promise to disclose, and probably explain 
a variety of very intcresting facta. 



6xtrnct from i f j e  " &~biaw ggricultuwist" of ~ i l r c ~  1, 1877. 
THE following receipt has proved very successful in tlie back- 

woods of America for removing the stumps of trees. I n  the 
nutumn, bore a hole of one or two inches in diameter about 
eighteen inches deep ; put in one and n half ounce of saltpetre, 
fill with water, and plug up close. I n  the following spring, put 
in the same hole lialf a gill of kerosine oil, and then light. 
The stump mill smoulder away mitliout blazing, and the fire 
will go to every part of the roots, leaving nothing but ashes. 

* 

It is impossible to exaggerate the importance of arresting 
tlie denudation of our forests, and if me stood iu need of any 
warning against so fatal a proceeding, we should find it in mliat 
LILB taken place in Mauritius within less than the life-time of 
a single generation. Twenty years ago i t  wns a sanhriutn for 
iuvslids from India. To-day, i t  is one of tlie unhealthiest islands 
in the world. To what csnse is this remarkable change 
attributable ? The question is answered in the Farmer by Mr. 
E. Rogers, Seuior Assistaut Surgeou, Civil Hospital, Port 
Louis. He slates that i t  is due almost exclusively to the denu- 
dation of the forest lands of the island, mliich hns resulted iu  a 
diminished rainfall nud increased temperature. - 

A novel and interesting experiment for felling trees by 
electricity instead of with the axe mas recently attempted in 
the compound of the Strangers' Home, Bombay. Tlle patentee8 
ofthe process are Mr. H. 8. Parkinson and Mr. W. H. Martin, 
both of Bombay, and the experiument mas superintended by Dr. 
Lyons. The plan is simple. Tile two ends of tlie copper wires 
of n galvanic battery are connected with platinena wire, which, 
of course, inetuntly becomes red hot, and while in that state, 
it is gently see-sawed across the trunk of the tree to be felled. 
Wlien arrangements mere made for the experiment, i t  was 
never for a moment dortbted that the enterprising merchante 
of Bombay mere possessed of all the made thicknesses of 
platinum mire, but it turned out that the thickness of the 
thickest that could be got waa only that of crochet cotton. 
It mas a t  once seen that a mire of such thickness mould be 
cousumed before the tree was half severed from its trunk. 
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However, the attempt mas made. The burning wire performed 
ita tnsk very well so long as i t  lasted, but, as anticipated, the 
mire coutinually broke, and a t  length there mas no mire left. 
There can be little doubt that with a stronger battery-the 
one used mas only a twelve-chambered one-and a thicker 
wire, the experiment mould have been entirely successfal. As 
it mas, the tree was sawn one-fifth through. It is dcnlated 
that, under proper conditions, a tree which a t  present takes 
two houm to fell, will come to the grooud by this process in 
fifteen minutes. It is almost needless to add that there is no 
waste of wood, no sawdust. The process is one worth the 
attention of all Governments en,oaged in forest clearing; and 
we hope to hear of its being tried on a large male.* 

%buration af Sorrrrt QBtIicers. 
TO THE EDITOR OF THE '& INDIAN FORESTER." 

SIR,-In your issue of October 1876, there is an interesting 
letter from J. K. on the subject of the Education of Forest Offi- 
cers in Europe. Many of your renders may, very likely, have 
seen in the " Quarterly Review" for July 1876 some remarks 
on the same subject, forming the concluding paragraphs of o 
review of several books on " Ornamental and Useful Tree-Plank 
ing." From these remarks I quote a few lines :-"Were 
a popular mind to set strong and stendfast in the direction of 
practical and profitable arboricultnre, there would be no r m o n  
why, as now, we should llnve to send our candidates for ap- 
pointments in the Indian Forests Department to perfect their 
nrboricultural education in Germany at  the cost of rakpoyers, 
whose .bonst it is to have so many royal forests and nationel 
woodlands, not likely, i t  mould seen1 from recent divisione, to 
run further risk of being disnfforested, aud turned to private 
and selfish use." 

Now, Sir, i t  seems to me o great pity that such remarks 
should be made in so important and iufiaential a reviom as 
the '' Quarterly," especially as, I believe, they contain at least 
one misstatement. Tliis is the first time that I hare h e a d  
that the stipends paid to selected candidates sent for instruction 

- 

First of all it will be interesting to aace& on a small wale, what it will coet to fell 
a tree of a certain girth.--Tna EDIIOB. 



to the forest schools of France and Germany were paid ont  of 
British and not Indian pockets. Again, what Sir, are these 
" many roy a1 forests and national woodlands 9" At the present 
moment I can only call to mind the following :-KC The New 
Fore&'' " Windsor Forest" and " tlie Forest of Dean." Of the 
acreage of these foreats I have a t  hand no exact date,'but I 
sbould scarcely think the appointments in Uem wonld be suffi- 
ciently numerous to make i t  worth the while of the Home 
Government to eshblish a foreat acbool ; and the technical edu- 
cation to be obtained in them wonld, as well explained by 
J. K., scarcely suit the requirements of the Indian Department. 

Were a forest school necessary for the training of Indian 
Foresters, to obviate the necessity of their being sent to France 
or Germany, it mould most certairily be better to establish i t  
in India itself, where, as pointed out by J. K., many of the 
operations of forestry can already be well taught, and where, 
at. any rate, there are many officers of the h i g h s f  rank in Ua 
Department who would be perfectly able to teach the elements 
of forestry as taught in France or Germany, modified to suit 
the requirements of our vast Iudian forests. 

I urn, Sir, 
Yours obediently 

M. K. M. B. 
31st diarch 1877. 

gboot~~ing ilt Bussiff. 
IN a recent number of the St. Petersburgh Journal i t  is 

stated t1i:~t this most destructive of all practices for the forests, 
knowu in this country under the various names of toungya, 
jhoomiug, dlya, koomrie, &c., is prevalent to a frightful extent 
in the Governorsliip of Wologda. As a rnlg forests of broad- 
leaved species are preferred as possessing a rioher soil. The 
trees are felled in autnmu, the stumps being pulled up by the 
roots. All the felled material is collected in regularly spaced 
heaps, and in the following spring, generally towards the end 
of May, in dry weather, it is fired. The ashes are uuiformly 
spread over the ground with hurdles made of branches or 
,roots of tho silver fir, aud just before they are quite cold, flirx 
~ e e d  is sown. The seed is sown thick, from 120 to 185tts. 
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per acre, in order to obtain n long and fine staple. Tho cost 
of the seed varies from 2 annas 8 pies to 3 annaa 7 pies a 
pound. In  a good year the outturn per acre is about 350tbs. 
of seed and 7OOfis. of clenned fibre. This latter is worth 
nearly 5 mnas a pound. The net receipts, after deducting 
sowing charges, are about Re. 140 per acre. The second year 
a crop of rye is taken off, after which the ground is, for the 
most part, abandoned. If the site nppears suitable for pasture, 
~ e e d  of the fodder grasses is sown a t  the same time as the rye, 
and for several successive yenrs a crop of hay is obtained. Be, 
on the one hand, the soil is too poor to rernnin under agricul- 
tural crops for any long period, and as, on the other hand, 
i t  has been neccessary to show much indulgence on account 
of the recent emnncipation of the serfs, this method of culti- 
vation hae attained gigantic proportions. The consequence 
is that the wood supply for export is daily becoming a question 
of increasing difficulty in the tracts round the centres of 
population, and if matters are allowed to go on tllus un- 
checked, the day is not far distant when it will completely 
fail. 

MUHAFIZ-I-JANGAL. 

TO THE EDITOR OF THE c c ~ ~ ~ ~ ~ ~  FOBESTEB.'~ 

DEAB SIR,-I agree generally with the paper on the L L  Sub. 
ordinate Forest EstablishmentJ' that nppeared in the January 
number, Vol. IT, of the Indian Forester. But as I take escep. 
tion to some of the writer's remarks, I will briefly narrate the 
points on which we differ. Rratly, under head I., Mr. Elliot 
is prejudiced against Europenns as Rangers, and he depicts a 
very black picture of the uneducated "White." In  para. 1, 
he says, "as a rule, Europenns who mill take up these appoint- 
ments, without hope, be i t  remembered, of obtaining any 
promotion, are such as bare no respect for themselves, &c." 

Why so? for, if they enter the department on 60 Rupees, 
and their snlariea increase grade by grade to Re. 200, (£20 a 
month in England is by no means unacceptable to the lower 
middle class,) surely these are steps up the ladder ; there are 
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officere in the department whose prospects of promotion, in 
proportion, are not so bright. P a r a  2.-If European Rangere 
are without education, they should never hare been employed. 
Para. 4.-Usually Europeans are noted for their energy, and to 
1,lnce them in charge of Ranges in the forests, Beems to me, 
to be exactly suitable to them. Educated natives, aa a rule, 
sllirk forest duties on account of their fear of fever and 
wild bmta,  particularly the higher castes. Para. 5.-In m y  
opinion i t  is the native who doas not, although he can, travel 
in the hot weather. During this senson he prefers journeying 
at  night ; while the European exposes himself unnecessarily, 
if anything, to the sun. Natives, I grant, make capital clerks, 

all the smaller appointmentg such aa Foresters, &c., must 
be held by them; but as they take little responsibility on tliem- 
selves, they would be valueless as Rangers. Unfortunately 
i t  is the prevailing custom to shunt Europeans, and substitute 
natives in every subordinate position. 

6.-Presuming, therefore, that the eervices of moderately 
educated Europeans aud East Indians are procurable, give them 
the preference. They should be required to paas in the rudi- 
merrts of the vernacular of the district in which they apply for 
appointment within a certain periad. Should they, on the 
other hand, not offer their services, then select natives who are 
qualified for the posb of Rangera. They should be well 
acquainted with the vernacular, and also be able to read, write, 
nnd freely converse ia English ; in addition I would enforce 
the production of a medical certificate to show whether they 
are physically fit for work in the forests. The gradation of the 
monthly pay I would propose is Rs. 60, 100, 150, and 
EOO; with an allowance of Rs. 15, 22, 35, and 50. All 
Rangers should be competent to survey, previous to engagement. 

' 

With reference to para. 7, I mould leaveit to the option of 
the officers. Para. 9.-Would not Re. 20, 25, and 35 be 
better; granting an nllomance of Rs. 6,  7, and 10. Para. 
10.-I consider three classes of guard8 ample a t  Rs. 7, 8, and 
10, giving office peons Re. 6 per mensem. But the pay 
of these aubordinatcs must rnry slightly in the different presi- 
dencias. 
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HEAD 11.-I am under tlre ir~lpression that tro s~~borcliuate 
should be enrolled, unless he is literate. Paras 2 and 3 are 
excellent ideas ; something of tlie sort is much necded, prin- 
cipally to lessen the smaggling that is systematically carried 
on with the assistance, in most cases, of tho subordinates. 
They would natnrally think twice before committing them- 
selves in accepting bribes, if they had to forfeit their security 
in addition to other penalties. I n  one district, I coi~ld men- 
tion, half the reveuue used to be lost through smuggling, 
although the rates on timber mere very lorn. 
HEAD 111.-Paras. 2 and 3.-The Ranger, not his subordi- 

n a b  Foresters, should be held responsiLle for the proper working 
of tho Range. What advantages accrue in forwarding orders ' 
direct to Foresters? I t  appears to me a disadvantage, bnrden- 
ing the divisional office with additional correspondence. 
Would it not also tend to make Foresters and their guards 
disregard the Ranger's order, if lie is not at liberty to control 
his Range entirely. The Foresters should receive the pay of . 

their circle through the Ranger, and all orders should also pass 
through the Ranger's office to the Foresters. Para 4.-The 
Ranger should have a gumash on Rs. 15, an office peon, 
and a guard, on Rs. 7, to accompany him while on his tonrs. 

HEAD 1V.-Para. 2.-Again additional work for divisional 
office. Why not transrnit tlie cheque in tlre Ranger's name? 
After the money is drawn, he will distribllte cash to each 
Forester, who will disburse the pay of the guards. Para 5.- 
Tile locum tenen8 should not be an outsider. 

E.  H. B. 

DEAR SIR,-Can any of your readers give their experience 
on the action of water in the rising and abatement of floods? 

MR. MARSH, in "Earth as modified by Human Action" 
states :-" Many physicists, who have investigated the lams of 
natural hydraulics, maintain that in conseqlience of direct ob- 
struction and frictional resistances to the flow of the waters of 
rivers along their banks, there is both nn increased rapidity of cur- 
rent aud an elevation of the water in the middle of the channel ; 

D 2 
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no tliat a river presents always a convex surface. O t l l cn  
have t h o ~ ~ g h t  that the greater swiftness of the centrpl cur rent ,  
must produce a depression in that part of the etream. The 
ln~nber-men affirm that while rivers are rising, the water is 
highest in the middle and tends to throw floating objects 
shorewards ; while they are falling it is lowest in the middle and 
floating objects indine towards the centre. 

Logs, they say, rolled into the water during the rise, arevery 
apt to lodge on the banks, while those set afloat during the falling 
of the waters keep in the current and are carried without hin- 
drance to their destination; and this law, which has been a matter 
of familiar observation among woodmen for generations, is now 
admitted as a scientific truth." 

Yours truly, 

J. K. 

Bnie in ~gfxt~.selite. 

Several lettors have lately appeared in the last two numbers 
of the "Indian Forester" regarding the best means for 
destroying rats in nurseries. 

I have been greatly troubled by these creatures and have 
had occasion to try a few experi~nents for destroying them, 
I found the following 8 cheap and most effectual mode : 
Select two or three of the newest looking holes, into these cram 
in as much " boosa," or wood shaving, as you can, set fire to 
it, and with s pair of ordinary blacksmith's bellows blow the 
smoke down into the holes-in a very short time the smoke 
will be soen curling up all over the ground for yards off, shut up 
all these places, and you will hnvo killed every rat in the place. 

The grounds about the forest house at Baghnm were over- 
run with rats whicli destroyed every plant I put out, aftor 
one or two applications of the lightcd " boosa" nnd bellows I 
got rid of my friende. 

I have watched the villagers killing rats in their melon fields 
and tank +mbankments in this manner, and they said i t  was 
the only aure may of getting rid of them. 

F. 0. LEMARCHAND. 



Boxluoob frotn Bcrsia, 
IN some parts of Persia boxwood grows in abundance, parti- 

cularly in the district of Tenekaboun, in the provi~ice of 
Mazenderun. Upwards of £27,000 worth of this wood was 
purchased at Rostow iu 1875 by an English firm of Liverpool, 
and the great profita made by sorno individuals have induced 
many people to engage in this trade this year. Boxwood was 
formerly cut down in large quantities in the mountainous rc- , 
gions of the Caucasus, but disputes haviug arisen as to the 
rightful ownership of the forests, the Russian Government has 
within the last few years prohibited its baing cut ; hence i t  has 
been sought for in these provinces. I t  is a mood that grows 
very slowly, and requires much time to attain the size required 
for the market. I t  is thus probable that very few years will 
see the end for a time of this branch of trade in this part of 
Persia. Already, in Qhilan, it hns become scarce ; but vast 
forests of it are still to be found in Mazenderun. The Governor 
of Ghilan, with a riew to making the Persinu Government 
profit by this rising industry, has thought fit to obtain the Shah's 
sanction to prohibit the further cutting of this wood and lonpes, 
without a special permission, and this measure has given rise 
to great dissatisfaction both amongst the owners of boxwood 
foresta and those engaged in cutting and exporting this timber. 
The export of timber (walunt and boxwood) from the province 
of Qhilan during the year 1875 mas valued a t  £20,000, the 
whole of which came to England. 

- 

Qe gorast of  beatt. 
THERE is a difference of opinion amongst the learned as to 

the origin of the word Dean, upon which it is hardly worth 
while here to offer any remarks ; i t  will suffice to say that the 
Gloukestershire forest is of great antiquity, and that its name 
appenra in William the Conqueror's survey, and that in A. D. 

1300, miuing privileges and regulations existed amongst the 
operatives, some of those regulations having reference to tile 
felling df tinlbcr. Its tirnbcr secms to have been highly valued 
in the days of Quccn Eliznbctll, as Erclyn in his " Sylvs" says 
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of it, in reference to its intended destruction by the Spanish 
army which the Armada intended to land, " I have heard that 
in the great expedition of 1588 i t  mas expressly enjoined on 
the Spanish Armada, that if, when landed, they should not be 
able to subdue our nation and make good their conquest, they 
should yet be sure not to leave a tree standing in the Forest of 
Dean." This intended blow at the existence of the English 
navy shows how important the timber produced in the Forest 
of Dean must have been to the nation, for i t  must be remem- 
bered that it was only about this period that our home supplies 
began to run short, and that a foreign trade waa commenced. 
Fuller., in liis " Worthies," published about the same time as 
Evelyu's work, says of the destruction of the forest '' that a 
Spani~h ambassador was to get it done by private practices 
and cunning contrivances," and in the " Legacy of Husbandry" 
(1655), the author, speaking of the deficiency of forests at that 
time, says, " the State hnth doue very well to pull down -divers 
iron-works in the Forest of Dean, thnt the timber might be 
preserved for shipping, which is accounted the toughest in 
England, and, when it is dry, as hard as iron." So alive was 
the Ooveknment of those days to tlie value of the forest for 
producing naval timber, that we find them directing thnt 
'' twelve standils, or storers, likely to become timber, should be 
l?ft on every acre of wood or underwood that was felled a t  or 
under twenty-four years' growth." Moreover no trees upwards 
of a foot in the square were to be oonverted into charcoal for 
making iron. I n  1638 a survey showed a supply of no more 
than 105,557 trees, containing about 61,000 tons of timber and 
about 155,000 cords of wood, only half of which were tit for 
shipbuilding. Accordingly 16,000 or 17,000 acres mere ordered 
to be taken in. During the Commonwealth above 40,000 trees 
were cut down by order of the House of Commons, and the 
forest mas set fire to in divers places by incendiaries, to the 
great destruction of the young growing wood. I n  1662 a 
fearful storm occurred, of which Pepys writes, " We have 
letters from the Forest of Dean that above 1,000 ashes and as 
many beeches are blown do\vn." At this time the forest con- 
tained about 24,000 acres. Succeeding yearj, from tlie reign 
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of Charles II., record multitudes of regulations, acts, and what 
not, having for their ostensible object the hnprovement of the 
forest, bnt many of them being promoted in furtherance of 
private interests ; and constant complaints were made of the 
shameful depredations that took place by persons living in the 
neighbourhood : for instance, for years it was the practice to 
steal the body of an oak during the night, and cut it into 
cooper's wares, leaving the top part on the spot, which the keep- 
ers took as their perquisite. Coming now to more recent 
times, we find that in the seasons ot 1824-25, and 1825-26, about 
500 acres of the High Meadow property were planted with oak, 
Scotch fir, and larch, in proportions varying with tlie nature 
of the soil and openness of the situation, and in 1827 the 
Crown sold 1,273 acres. I n  1830 we have the first Annual 
Report of the Commissioners, giving the aren of tlie various 
plantations a t  between 18,000 and 19,000 acres. I n  1846 me 
are informed in the notes to the report that iu that year there 
was the most abutidant crop of Spanisli chestnuts ever had, the 
spruce firs being c L  shocking bad," and Inany of them nearly 
dead. I n  1848, the young oak trees, we are told, had long 
been suffering frorn caterpillar blight, the insect attacking no 
other tree. Iu  1849 Messrs. John Clinton and Robert Hall, 
report " that there are about 500 acres of the open forest now 
covered with old timber, which for the most part is very fine 
and of very large size, and is neal-ly all of very good quality. 
Our opiuion is that a large portion of this timber is fit for naval 
purposes, and we suppose it to be worth £40,000. I t  has 
clearly been planed since 1667. as it is recorded that only 200 
trees remained in tlie forest in that time. These, with the 
plantations thrown open, we estimate at 3,000 acres; the value 
of these we estimate at £100,000. The Crown has now 
occupied, with young and old timber, about 14,000 acres of 
forest." Early in the year a Select Committee of the House 
of Commons was appointed to inquire into the expenditure and 
management of the Crown Woods and Forests, and Mr. Langllam, 
the Assistant Deputy Snrveyor, stated the mode in which pit 
timber, and cord wood for the charcoal burner were supplied, 
ns well as tilo method pursncd in planting, being that of about 
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1,300 oaks to the acre, and the same of larch, four feet apart, 
aud it was also stated in evidence that the forest was now folly 
planted. Since that time the introduction of the steam circular 
saw has greatly facilitated the removal of h e  wood, and other 
improvements have bsen introduced, which will be found in 
" The Forest of Dean," by the Rev. H. S. Nicholls, M.A., 
whose exhaustive work should be stndied by all desirous of 
following the history of the forest in detail from the earliest to 
the present time. When we consider that in the reign of Henty 
VII. ahont half England was under forest, we may well he 
surprised that so early as tlie reign of Elizabeth the ecarcity of 
wood began to be felt; bnt it must be remembered that this 
was not all owing to mismansgement, for the increasing popu- 
lation had no other fuel, and the growth of the nnvy accounts 
for much more. However, on many accounts, not altogether 
mutimental, but eminently practical, the country would not 
williugly see such remtlants of foresta as she possesses Call into 
docay, and it is satisfactory to know that they are well cared 
for, and still contribute yearly fine timber for the national use. 

SIR,-The Bombay Presidency, although it sent eeveral 
representatives to the Si~nla Conference, has not received copies 
of the proceedings. The omission is in itself sufficiently as- 
tounding, bnt i t  is quite unaccountable when viewed in connection 
with the distribution of the book to foreigners. Would W. R. 
F. be surprised to hear" that Oberforstrath Iudeich of Tha- 
raudt-who, by tlie way, does not know a word of Engli8h- has 
received a copy ? Such are, however, the fach of the case, which 
i t  is difficult or impossible to account for except on the theory 
that man, or, a t  all events, the forest section of the Departmeut 
of Agriculture, Revenue and Commerce, is an automaton with- 
out a will. There is, of course, no harm in sending the book 
to foreigners too, even though they should be nuable to read it, 
but can any one doubt that this is eminently n case in which 
cllnrity should begin at  home. 

31st March 1877. 



THIS PREPARATION is made from the red cinchona bark 
grown at  the Government plantations, Darjeeling, and aontains 
all the febrifugal alkaloid0 of the Cinchona sucoirubra in the 
relative proportione in which they exist naturally in the bark. 

I ts  efficacy in the treatment of fever hae been carefully 
tested by Dr. Chevers at  the Medical College Hospital, 
Galcutta, by Dr. Ewart at  the General Hospital, by Dr. R. 
Bird at  the Howrall Hospital, by Dr. French at  Burdwan, and 
by a number of 0th experienced medical officers. The reports 
received clearly show that it possesses, to very nearly the same 
extent, the anti-periodio properties of quinine, aud may be 
safely substituted for the latter in the treatment of ordinary 
fever'and ague. I t  is issued by Government at  a low price as 
a cheap and efficient febrifuge for the poorer classea of India; 
and is not inteuded to replace quinine in very serious and 
cempliaabd cases, or among those who can afford to pay for the 
more expensive drug. I t  is to be had by application to the 
Superintendent of the Botanical Garden, Howrah. near 
Oalcutta. 

Priae.-To the general public, Re. 20 per pound t in;  to 
wholeerrle purchasers of twenty pounds a t  a time, and to public 
officers for charitable inetitutiona, IPs. 16-8. Postage Be. 1 per 
tin extra 

Adminiutt*atdon.-IC may be given in the same doses 
quinine. Natives frequently prefer to swallow it in the state of 
powder, or to rub i t  up for themselvej with a little goor or 
honey before taking it. I t  may aleo be convenieutly made into 
pills with a little lime-juice. One fluid drachm of lemon-juice 
is sufficient to convert a draohm of the powder into a good 
pill-msse. 

I t  docs not mix very readily with.water, but dissolves easily 
in some lime-juice and water.. 

For-,dispensary purposes it is convenient to prepare and keep a 
concentrated solution which simply requirea dilution before 

This extract from a pam hlet scnt to us by Dr. King, Buporintendent 
Bqts* W e n ,  I I o w d ,  w d u u  doubt interest our n ? a c l w . - T ~ ~  Eprm~. 
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administration. The following formula may bo used for this 
purpose :- 

Febrifuge . . , ... . . . 2 ouuces Troy. 
Acid. sulph. dil (Ph.B.) ... ... 3 fluid ounces. 
Water to make ... ... 20 , ,, 

One fluid drachm contains six grains of the febrifuge, and 
shonld be diluted with nt least an ounce of water before adminia- 
tration. The quantity of acid will dissolve perfectly all the 
alkaloids present, but a small portion of the colouring matter 
will remain insoluble, This should be disregarded, or, if pre- 
ferred, it may be separated by filtering the solution ; but a 
larger proportion of acid should on no account be employed. 

The following reports on the medicinal efficiency of this 
preparation, furnished by the Surgeon-General, are taken from 
the Indian Annale of  Medical Science :- 

Dr. Cheuer8.-'( M y  practice in intermittents has, for m m y  
years, been to give quinine to adult malos in full doses of 6 
grains before and after every paroxysm, and in half doses of 3 
grains throughout the iuterval. 

"Having no data by which to judge the strength of the 
alkaloid, I made 7 grains the full dose and 4 grains the half 
dose. These doses of both drugs answering well, I continued 
them throughout the trial. I n  a young patient, nine years old, 
I gave the alkaloid in due proportion. . . . . . 

"The result of my trial appears to be that the cinchona 
alkaloid is a very useful anti-periodic, but, as might be 
expected from its composition, somewhat less powerful than 
pure quinine. I would note the strength of quinine as being 
one-fourth greater than that of the alkaloid. 
" I observed all the cases most carefully. I noticed nothing 

unpleasant or in any way to be objected to in the operation of 
the alkaloid. I invariably gave it in solution. The taste 
appears to be nearly that of quinine." 

Dr. Ewart.-" The best time to be seized for its adminis- 
tration in intermittent fever is during some part of the sweat- 
ing stage. Failing this, 10-grain doses three times a day, 
during the intermission, answer admirably in a large proportion 
of cases. In  5-grain doses, three times a day, i t  forms a good 
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bitter tonic, sharpening the appetite, improving the digestion, 
and expediting the completion of intestinal digestion and tlie 
primary process of assimilation. I shall endeavour to introduce 
i t  into the practice of the General Hospital, both amoug the 
in and outdoor patients, aa I feel convinced that a preponderrrt- 
ing majority of cases of rnalarious fever will be found to be 
perfectly manageable under treatment with the mixed cinchona 
alkaloid." 

Dr. Robert Bird.-" Canclaeior.-The drug is not so easily 
borne by the stomach as is quinine: i t  cannot therefore al- 
together take the place of quinine. In  the cure of cases of 
ordinnry fever nnil ague its virtue is equal, or nearly equal, 
to that of quinine. I n  the cure of cases of suppressed fever i t  
is superior to quinine, and judging from a limited experience, 
I am inclined to say, i t  is superior to any drng known to me. 
I t  is to be feared that ibs disagreeable aotion on the etomaclr 
excludes i t  from the list of useful tonice. The experiment was 
made on 4 caaea of remittent ferer, 27 of intermittent fever, 
4 of supposed intermittent fever, and 4 of hemioranin,--and 
these were mostly all of a typical character.'' 

Dr. French.-" The reporta on these cases show clearly that 
the alkaloid is an anti-periodic, that in moat cases i t  is a very 
good substitute for quinine, and that in some i t  acts just as 
well, and nearly as quickly, as that remedy. 

"If attention be first paid to the s t ab  of tl~e bowels, no 
gastric irritation follows ita adminstration in small or ordi- 
nary doses. I u  continued or large dosee i t  prodncee head 
symptoms like quinine. The chief of these ie giddineae. 
" I n  mild or ordinary cases the dose ought to be about 

5 grains, every two or three hours during the intermission. For 
severe cases, dosee of 10 or 16 graius every third or fourth 
hour act best. 
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1.-GAZETTE OF INDIA. 
The 14th Februay 1877.-No. 241.-His Excellency the 

Governor-General in Council ia pleased to make the 
following o5ciating in the Forest Depart- 
ment under the Government of India, with effect from 
the 13th October 1876 ;- 

Mr. 6. E. O'Callaghan, Deputy Conservator.of Forests, 
2nd Grade, in the North-Western Provinces, to o5ciate 
in the 1st Grade of Deputy Conservators. 

Messrs. A. T. Dysdale and 0. Mann, Deputy Con- 
servators of Forests, 3rd Grade, iu Berar and Assam, 
respectively, to officiate in the 2nd Grade of Deputy 
Conservators. 

Mr. J. McKee, Aseistant Conservator of Forests, 2nd 
Grade, in the Central Provinces, to o5ciate in the 1st 
Grade of Assistant Conservators. 

l i e  6th Marclr 1877.-NO. 369.-Mr. C. J. P o m d y ,  
Deputy Conservator of Forests of the 3rd Grade in 
Oudh, is granted two yearnJ furlough under Section 
12 of the Ciuil Leave Code, wtih effect from the 14th 
instant, or from any subsequent date on which he may 
avail himself of the same. 

Mr. Ponronby is also grantad enhidiary leave for 
thirty days. 

The 12th 1877.-No. 886.-Mr. A. L. H m ,  Deputy 
Conservator of Forests, 2nd Grade, who, in Notification 
No. 814 of the 24th August 1876, was appointed 
&xistant to the Inspector General of Forests, is appoint- 
ed A~eistant Comptoller General, " Forests" with 
effect from the 1st April 1877. 

Nr. J. Sykes Gamble, MA., Aseietant Conservator of Fo- 
reste, 1st Grade, in Bengal, whose eervicee have been 
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placed at  the disposal of the Qovernment of India, 
is appointad Assistant to the Inspector General of 
Forests as a temporary meaenre, oice Mr. Home, with 
effect from the 1st April 1877, 

T7~e 29th MawA 1877.-No. 438.-The following Officers, 
who were oppointed to officiate as Assistant Conservators 

. of Forests of the 3rd Grade, in the Notification of this 
Department, No. 893, dated the 8th September 1876, 
reverted to their substantive appointments of Sub- 
Assistant Conservators of Forests, on the return of 
Officers from leave, from the dates mentioned opposite 
their names :- 

Mr. A. Stewart (Forest Survey Branch), 7th Novem- 
ber 1876. 

Mr. C. E. Fendall (Punjab), 16th November 1876. 
Mr. E. Dobba, B.A. (Central Provinces), 14th Decem- 

ber 1876. 
No. 442.-Mr. J. McKee, Assistaut Conservator of 

Forests, 2nd Grade, and officiating as Assistant Con- 
servator, 1st Grade, Central Provinces, is promoted to 
the 1st Qrade of Assistant Conservators, vice Mr. N. 
Duly, deceased, with effect from the 9th February 1877. 

Mr. J. S. Mwkay, Sub-Assistant Conservator of 
Forests, Punjab, is appointed to officiate as Assistant 
conservator, 3rd Grade, from the %7th November 1876, 
and is promoted to the 3rd Grade of Assistant Con- 
servators, vice Wr. J. McKee, with effect from the 9th 
February 1877. 

. 
Mr. E. A. Dobba, B.A., Sub-Assistant Conservator of 

Forests, Central Provinces, is appointed to officiate as 
an Assistant Conservator of the 3rd Qrade, vice Mr. 
D. E. EutcAitrs, on leave, with effect from the 9th Feb- - ruary 1877. 

TAe 28th April 1877.-No. 460.-Mr. J. Sykee Gamtls, 
B. A., who in Notification No. 386, dated the 12th 
March 1877, wns appointed Assistant to the Inspector 
General of Forests ae a temporary measure, took charge 
of his appointment on the forenoon of the 16th instant. 
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The 26th April 1877.-No. 485.-Mr. G. Stratford, Sub- 
Aseistant Conservator of - Forests in British Burm% 
reported his arrival on the 16th instant from thefur- 
lough granted him in Notification No. 123, dated the 
3rd February 1876, and is allowed the usual subsidiary 
leave under Section a4 (b) of the Civil Leave Code 
to enable him to rejoin hie appointment at Bangoon. 

2.-CALCUTTA GAZETTE- 
T1t.e 24th dpril1877.-Mr. J. C. McDotceCl, Deputy Con- 

eervator of Foreata, Julpigoree Division, is allowed 
privilege leave for fourteen days, from the 3rd May 
1877. 

3.-NORTH-WEBTERN PBOVINUES GAZETTE- 
Tlre 30th January 1877.-No. 343.-In supereemion of 

the orders contained in the Notification of the Revenue 
Department No. 4158, dated 15th November 1876, the 
Officiating Chief Commissioner is pleased, with the 
sanction of the Government of India, to promote Mr. 
S. E. W7lrnot, Assietant Conservator of Forests, 3rd 
Grade, to the 2nd Grade, with effect from the 4th 
November 1876. 

The 23rd February 1877.-No. 46F.-Mr. 0. Grey, 
Assistant Conservator, 3rd Gmde, is promoted to Assis- 
tant Conservator, 2nd Grade, with effect from this 
date. 

The 8th Mrrrch 1877.-No. 68F.-Mr. A. Pengelly, Offi- 
ciating Deputy Coneervator, 3rd Grade, and Mr. IP. 
Crow, Superintendent of Nurseries, respectively made 
over and received charge ae a temporary measure of 
the Ranikhet Foreet Sub-division on the afternoon of the 
3rd February 1877. 

The 26th March 1877.-No. 1 120.-Mr. C. J. Ponsonby, 
Deputy Conservator of Forest in Oudh, reported his 
departure on the afhrnoon of the 7th instant on subsi- 
diary leave preparatory to the furlough granted him by 
tlie Government of India in the Notification of the 
Department of Revenue Agricultnre and Commerce 
No. 359, of the Gllr idem. 
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4.-PUNJAB GAZETTE- 
The 29th January 1877.-No. 35F.-Transfer,-Xr. I; .  

D'd. Vincent, Assishnt Conservator of Forests, mas 
transferred from the Sntlej to the Jhelum Division, and 
joined the latter Division on the forenoon of the 19th 
July 1876. 

The 3 le t  January 187 7.-No. 42F.-Leave.-31.. FV. 
Rigky, Assistant Conservator of Foresta, rejoined the 
Bavi Division, Head-quarters Lahore, on return from 
leave on medical certificate, on the forenoon of the 2nd 
January 1875. 

No. 43F.-Transfor.-Nr. W. Bighy, Assistant Conserva- 
tor of Forests, was transferred from the Ravi Division 
to the Northern Fuel Reserve Division, nnd assumed 
Billporary charge of the latter Division at Jlielum, on 
the forenoon of the 5th January 1875. 

No. 44F.-Posting.-MT. W. Igighy, Assistant Conservator 
of Forests, relinquished cliarge of the Northern Fuel 
Raserve Division on the forenoon of the 5th March 
1875, and was posted to and assumed charge of the 
Central Office of Forest Acconnts, on the forenoon of 
the 23rd March 1875, from dlr. F. D'd. Vincent, 
Assishnt Conservator. 

No. 45F.-Transfer.-MT. E: D'A. Vincent, Aesistant Con- 
servator of Forests, mas, on being relieved of the charge 
of the Central Office of Forest Accounts, transferred to 
the Sutlej Division, and joined that Division, on the 
forenoon of the 4th April 1875. 

TI@ 9th Hal-ch 1877.-No. 93F.-Notification.-With 
reference to Punjab Govdrnment Gazette Notification 
No. 331F., dated ~ 4 t h  November 1876, it is hereby 
notified that Mil. A. Pengelly, OEciating Deputy Con- 
servator of Forests, transferred from the North-Western 
Provinces, reported his arrival at Laliore on tlie 19th 
February 1877, and assumed charge of the Ravi Division 
on the afternoon of the 24th idem, from iTfr*. IV. G. 
Allan, Deputy Conservator of Forests, transferred to 
the North-Western Provinces. 

F 2 
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No. 95F.-Powers.-In pursuance of Clause V. of the 
Chamba Forest Lease, bearing data the 8th July 1872, 
His Honor the LieutenantcGovemor is pleased to invest 
Mr. A. Pengelly, Officiating Deputy Conservator of 
Forests, Ravi Division, with the powers of a Magistrate 
of the 2nd Class as defined in the Code of Criminal 
Procedure, to be exercised only within the limits of the 
Chamba State, and with reference to the trial of offences 
under the Forest Rules" forming Schedule I. to the 
Leaae aforesaid. 

The 20th March 1877.-No. 11 2F.-Leaye.-Lieutenant- 
Colonel C. Batchelor, Deputy Conservator of Forests, 
Sutlej Division, hm obtained thirty daysJ subsidiary 
leave on full pay, with effect from the 1st April 1877, or 
such subsequent date ns he may avail himself of the 
same, preparatory to proceeding on the furlough granted 
to him in G. G. 0. No. 216, dated 9th March 1877. 

5.-CENTBAL PROVINCES GAZFITB- 
The 1st March 1877.-No. 7 13.-Three months' privilege 

leave of absence is granted to Mr. A. Smythiea, Assistant 
Conservator of Foreats, from the 28rd instant, or the 
sabseqnent date on which he may avail himself of it, 

Tlte 6th April 1877.-No. 1284.-Mr. A. Smythiee, As- 
oistant Conservator of Forests, availed himself on the 
24th ultimo, before noon, of the three months' privilege 
leave granted to him by Notification No. 713, dated 1st 
idem. 

6.-BRITISH BURMA GAZETTE- 
The 29th March 1877.-NO. 27.-Mr. E. P. Popert, 

Assistant Conservator of Foreeta, 1st Grade, is appointed 
to  officiate as a Deputy Conservator of Foreats of the 
3rd Grade, with effect from the 13th October laat. 

flie 29th March 1877.-No. 28.-Mr. M. H. Irerrare, B.A., 

Deputy Conservator of Forests, was granted privilege 
leave from the 20th ~ a n u a r y  to the 13th Maroh 1877. 

Th 3rd dpril 1877.-NO. 63.-Mr. Maximilian Henry 
Ferrars, B.A., Deputy Conservator of Forests, 3rd 
Grade, is appointed to officiate aa Inspector of Schools 
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in British Burma, with effect from tlle forenoon of the 
14th March 1877. 

7 .-ASSAM GAZETTE- 
The iZlat February 1877.-Mr. 8. J. Hein, Assistant- 

Conservator of Forests in Aasam, on return from pri- 
vilege leave, resumed charge of his office in the Gauhati 
Division on the afternoon of the 16th January 1877. 

Th 15th March 1877.-Mr. W. E. D'drcy, Assistank 
Conservator of Forests, Tezpur Division, was employed 
on special duty in the Qauhati Forest Division, and in 
the Office of Direction, from the 1st of June to the 7th 
of November 1876. 

8.-MYSOBE GAZ~TTE- 
The 2nd Februay 1877.-No. 137.-The privilege leave 

of absence for three montl~s granted by the Chief Com- 
missioner of Mysore in his Notification No. 237, dated 
the 2lst September 1876, to MP. D. E. Hutohins, 
Assistant Conservator of Foreah, is commuted to leave 
on medical certificate for eight months with effeot from 
the 25th September 1876. 

The 28th February 1877.-Mr. F. B. Dickenaon, Assistant 
Conservator of Forests, 2nd Grade, having been ap- 
pointed to the charge of the Coorg Forest Range, 
assumed charge of the office from Hr. H. R. Ring, 
Assistant Conserrator, 3rd Grade, on the afternoon of 
the 19th January 1877. 

T?te 1 5 J  March 1877.-Mr. W. King, Assistant Con- 
servator of Forests, assumed charge of the Nundydroog 
Forest Division Office on the 15th Jauunry 1877. 

Hr. King officiated as Assistant Conserrntor of Foreeta, 
1st Grade, from the 16th January to 9th February 1877, 
vice MP. Duly. 

The 16th Ap9.41 l877.-n19~. E. Ludlm, Assistant Con- 
eervator of Forests, is granted three months' privilege 
leave from such date ne he may avail himself of it. 

9.-BOMBAY GAZETTE- 
The 24th Jantla y 1877.-Messra. Xarayan Anant Okidivd 

~ n d  flarayaa Ballal Oie, Subhs is tnnt  Conservators of 
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Forests, 1st Grade, respectively delivered over and 
charge of the Office of the District Forest Officer, 

Ahmednngar, on 19th January 1877, after office hours. 
l'h: 11th Jan,lary 1877.-hr. C. Hmett, Assistant Con- 

servator, and Grade, on returning from sick furlough 
granted to him as per Government Gazette dated 3rd 
August 1876, joined,his appointment as Assistant to the 
District Forest Officei, K h a n h h ,  on the 8th January 
'1877. 

The 3rd February 1877.-Mr. G o h d  &mchandm Yahajan 
to substantive pro tern. Sub-Assisbant Conservator of 
Forests, 2nd Grade, vice 617. flurayan dnant Ohidwe', 
transferred to the Bnroda Gtatg with effect from 14th 
January 1877. 

Mr. G. Waddington. First Assistant Collector of Dhar- 
mar, is allowed privilege leave of absence for one month. 

The 6th February 1877.-Air. R7allinger, Deputy Con- 
servator of Forests, 3rd Grade, is appointed to act, as 
R special case, as Deputy Conservntor, 2nd Grade, during 
Cnptnin 1fcR1e's employment as Acting Conservator of 
Forests in Sind. 

The 28th February 1877.-Mr. G. Norman, Acting Col- 
lector of Poona, held the substantive nppointment of 
Revenue and Police Commissioner, S. D., pro tern. from 
the 2nd to 27th November 1876, both days inclusive. 

Mr. JV. J. C. Dunbar, Assistant Conservator of Forests, 
resumed charge of his duties on the ?th instant, in tlie 
forenoon. 

illr. H. G. C. Westbrook hae been confirmed in the 
appointment of Superintendent of the Timber Dep& 
at  Karmar from the 28th June 1876. 

The 12th March 1877.-Mr. R. 0. Wroztghton, Assistant 
Conservator of Forests, 2nd Grnde, is promoted to tho 

- 

1st Grade, with effect from 15th February 1877. 
Mr. J. Laird to act ns Deputy Conservator of , 

Forests, 3rd Grade, during the period Mr. Wallinger 
continues to act as Deputy Conservator, 2nd Grade, or 
until further orders. 
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