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PREFACE.

IN November 1861, the writer of this Report was directed by
the Governor General in Council to proceed from Madras to the
Punjab, and after receiving instructions from His Honor the Lieut.-
Governor, to examine the forests in the Western Himalaya, with a
view to obtain reliable information regarding the timber resources of
that Province, and to institute a systematic plan of Conservancy and
Management. :

The exploration of the forests on the different rivers, occupied
the summer months of 1862 and 1863, while the winter months
were devoted to the inspection of timber depots, brushwood tracts of
the plains, and the preliminary arrangements necessary for the form-
ation of a Department.

As respects the natural forests of the Terai, at the base of the
Cis-Sutlej Himalaya, in Oudh, Rohilcund, and Dehra Doon, the Re-
ports of Wallich, Royle, and other observers are most valuable; but
the only published accounts*® of the Trans-Sutlej forests are to be
found in the occasional allusions of Thomson, Madden, Moorcroft,
Edgeworth, and Jacquemont, which though very interesting, do not
furnish any approximate data as to area of forest, kinds of timber
available, or means of transport. It therefore became my duty to

* In the Journal of the Agricultural and Horticultural Society of India (1854), is an excellent
account of the physical aspect of the Punjab, its agriculture and botany, by Dr. Jameson, Supdt. of

the Botanical Garden, Saharunpore. This, however, does not relate to the intramontane forest tracts
from which the supply of railway slecpers must be mainly expected.
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explore the great rivers, and their tributaries in succession, from
east to west, beginning with the Pabur, Tonse, and Giri, which
flow into the Jumna, and proceeding west as far as the Khyber Pass.

In 1851, the Most Noble the Marquis of Dalhousie appointed
Captain Longden, H.M. 10th Foot, to explore the forests of Bus-
sahir and Chamba. This duty he performed with fidelity and
judgment, and his report, though brief, was highly useful. He
recommended the establishment of an Agency on the Chenab, and
from the depot near Sealkot, the principal Public Works of the
Punjab have been supplied with timber during the last twelve
years. He also executed good forest charts of Mandi, Sukhet, and
Kullu, which are procurable at the office of the Surveyor-General
of India.

Since Major Longden’s deputation, the forests of the Western
Himalaya have been subjected to greatly increased demands in
connection with the progress of Railway enterprise, and of advancing
civilization. During my inspection, I found that the rudest system
of converting and launching logs prevailed, and that the enhanced
value of timber had led to an indiscriminate felling of the finest trees,
threatening speedily to exhaust the deodar forests, and to deprive the
State of those supplies which are essential to the construction of
Public Works. The demand is certain to continue, while the sources.
of supply are limited, and thé physical difficulties of transport from
the Himalayan forests being very great, systematic and skilled
management are imperatively called for.

In January of this year, Dr. J. L. Stewart was appointed
Officiating Conservator of Forests, Punjab, and the timber operations
upon four of the great rivers are now under the supervision of a
forest officer, i eccordance with the views expressed in this Report.

My object in the following pages has been, in accordance with
my instructions, to describe the forests of the Western Himalaya,
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where the most valuable timber is found ; to enumerate all economic
plants* observed during my journeys; and to record the various
district rules and tenures, affecting the introduction of Forest Con-
gervancy ; so as to present a connected statement of the condition of
the wooded tracts of the Punjab and adjacent countries.

A sketch map is given, indicating approximately the position
and extent of the deodar tracts, so far as ascertained. It will be
observed how small is the area within British territory yielding this
valuable timber, compared with the tracts of leased forest in Chamba,
Bussahir, and Gurhwal. The course of the rivers, canals, and rail-
ways is shown on the map, and the chief wood depots at Rupar,
Madhopur, Sealkote, Jelam, and Hushtnugur. The forests of Kash-
mir are not entered except two, circumstances having prevented me
from exploring the main tributaries of the Jelam.

Lists of useful trees and shrubs found in the valleys of the
different rivers, have been introduced with the vernacular names
carefully ascertained, and their economic uses noted upon the spot;
these will it is hoped prove useful.t In compiling the Sutlej and
Kangra lists, much assistance was derived from Dr. Jameson’s Cata-
logue of Plants in the Saharunpore Gardens, 1855. The Pushto
Catalogue, page 222, had the advantage of revision by the Rev. I.
Lowenthal, shortly before his death; and some facts connected with
the vegetation of British Lahul, page 151, a district at the head
waters of the Chenab, of which little is on record, are entered partly
on the authority of the Rev. H. A. Jaeschke, of the Moravian
Institution, at Kyelang. T collected seeds and plants largely—
the former were distributed at once to various Public Gardens,
and the latter will be submitted to the custodier of the Royal

* To aid me in correcting and enlarging these lists, which are of course imperfect, I earnestly re-
quest the assistance of all who may have an opportunity of obtaining such information, that I may
render them as complete as possible.

t I may advert to the occurrence of the asafactida plant in Pangi, and the localitice given for daphne
and desmodium (as yielding material for making paper in district jails).
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Herbarium at Kew, where they can be most advantageously com-
pared and identified. All available books and documents relating
to the Kohistan of the Punjab have been consulted, and endeavour
has been made to select from them every important fact bearing
upon the history or condition of the forests. 'Works of reference
are given under the heading of the different rivers, which are treated
of in separate sections.

While this passes through the press, Dr. Brandis is preparing a
valuation Survey Report on the Bussahir Forests, which contains
exact information regarding their resources. The tract in the Sutlej
valley producing deodar, lies between 77° 59" and 78° 31' East
Longitude, and 31° 231" and 31° 40" North Latitude. }

The fuel supply of the plains, available to the railway, has been
reported on at length by Dr. Stewart; this is at present chiefly
drawn from extensive tracts of low and scattered tree-jungle, which
form belts at a little distance from the rivers. One remaining source
of supply, likely to become of great importance, has not been entered
upon in detail, viz., the plantations on the Western Jumna, Baree
Doab, and Inundation Canals. Dr. Stewart proposes to visit these
in succession, and will report fully upon them.

In conclusion, I desire to express my acknowledgment of the
cordial assistance -and co-operation afforded to me by all the Civil
Officers of the Punjab.

H. C

RoorkEg, 28¢4 October, 1864.
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NOTES

ON THE

VEGETATION OF THE VALLEYS OF THE GIRI,
PABUR, AND TONSE RIVERS.

Uron 31st March, 1862, I quitted Simla, accompanied
by Captain Houchen, Superintendent of Hill Roads,
our object being in accordance with instructions re-
ceived from His Honor the Lieutenant Governor of the
Punjab, to explore the valleys of the Giri, Pabur, and
Tonse Rivers, tributaries of the Jumna. The route
lay in the first instance by Fagi, and up the valley of
the Giri to Kotkai, where there is a great consumption
of wood and charcoal in connection with the iron
smelting, for which that locality is famous. On our
way, we passed in two days fifty mules, and nearly a
hundred coolies laden with iron (a mule carries two
and a half maunds, and a coolie twenty seers), pro-
ceeding vid Simla to the plains.

Deodar (cedrus deodara) is scarce in this thanna, but Kotkai
there are eight small forests of chil (@inus longifolia),
and kail (p. excelsa), on Government land, and also a
clump of cypress (cupressus torulosa), close to the
ruined palace. The neighbourhood appears to have been

A
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much more wooded formerly than it is at present; the
increase of the iron manufacture supports this opinion,
and the innumerable stumps of trees render it certain.
The forest revenue is almost i/, while the destruction
of wood is great, and the preparation of the charcoal in
open pits is attended with much waste.

The iron is smelted in April and May, after the
snow melts, and again in September, October, and
November, after the rains cease. During June, July,
and August, the manufacture is prevented by the
falling of heavy rains. It seems superfluous to give
an account of the process, which has been described by
others. I may mention, however, that the rude im-
plements employed are not unlike those figured by
Col. Yule, in his “Note on the Iron of the Kasia
Hills,” in Jour. As. Soc. Beng. xi. 857. The aggre-
gate amount exported from Kotkai and Shil, is said to
be two thousand maunds per annum.

Pits are dug about six feet in diameter at the top,
and three feet at the bottom; these are filled with
fresh pine wood, heaped up to three feet above the
level of the ground. Fire is applied when the first
layer of wood is put in, and continues to burn while
the rest is being added. A few spades’ full of loose
soil are thrown upon the top after the pile has
been blazing for sometime; thus, a very large pro-
portion of wood is consumed without being charred,
and the charcoal produced is inferior. Efforts were
made to instruct the people in this matter, but
continued example would be necessary to amend the
practice.

The wood chiefly used for charcoal is “kail,” but
the alder “kunch” (alnus nepalensis), which fringes
the tributary streams is also employed for this purpose.
There are no hard woods available.
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The zemindars are in the habit of trimming the Excessive pruning.
young pine trees to an injurious extent, to provide
litter for their cattle; often leaving nothing but the
leading shoot with a tuft of leaves at the top. We
strictly enjoined the people not to head-lop, or other-
wise mutilate the trees.

In travelling from Fagd, and again in crossing the Giri River.
Shunkun-ridge to reach the valley of the Pabur, the
course of the Giri was distinctly seen from its source,
where the stream emerges from a wooded chasm; but,
in looking along its banks, we could not see any large
forest, or learn that deodar or other timber had ever
been floated down. The Giri is the most western
tributary of the Jumna, which it joins in the Din, a
little below the confluence of the Tonse. In the
state of Sirmiir, there may be some sil timber avail-
able near the river, but probably little, the valley is
barren, and the district officers do not know of any
forest. '

The valley is low, warm, fertile, and dotted with valley of Giri.
scattered cottages; the mountain slopes are bare.
The principal trees observed in addition to the pines
mentioned, were melia sempervirens, rhus acuminata,
ficus, putranjiva roxburghii, populus ciliata, saliz, alnus,
pyrus, cerasus puddum, zanthoxylon kostile, and coton-
easter microphylla, carpeting the rocks.

The crops are wheat, barley, several millets, til Agricultural produce.
(sesamum orientale), tobacco, opium poppy, and various
pulses (vicia and phaseolus).

We ascended the Giri, passing through a kail forest, Iron smelting at Shil.
and crossed the Shunkun ridge to Shil, elevation 7,500
feet, where iron smelting has long been practised.
Here the tools used in making the Hindostan and
Thibet road, were manufactured under Capt. D. Briggs’
superintendence ; and, in connection with this work,

A2



Tabur River.

4

a deodar forest was purchased by Government in 1854,
This contains many promising young trees, and should
be occasionally inspected by the local authorities.
Lord William Hay, late Superintendent of Hill States,
frequently visited Kotkai and Shil, and attempted to
initiate conservancy rules for the charcoal burning,
levying a small rate according to the girth of the trees
felled. Charcoal makers should cut only in such
places as are assigned to them in Government forests,
and a small payment should be required for the
privilege, as is the custom under the native chiefs.
All the existing wood will be required for the success-
ful working of the iron mines.

We descended to the level of the Pabur near Ruru,
and traced it to some miles above Shergaon,* intending
to cross the Changsil range to the Tonse, but the
passes not being open, we returned, following the
river down to the junction. The main stream emerg-
ing from the Burenda Pass, called by the natives
“Biren ghati,” is narrow and rocky, presenting a
series of small rapids above Shergaon, which renders
the transport of timber impracticable. The declivity of
the Pabur between its confluence with the Sipun and
Shergaon is 254 feet per mile (Gerard i. p. 232). A
few miles lower down floating operations would be
extremely difficult. The river after receiving the
waters of the Andriti, rising near Shatil, the Pej, and
the Mutriti streams, is more suitable for transporting
timber ; and, with assistance, logs could be sent down
during the rains. A few bamboos or long bullies

. would be required for pushing off the timbers. There

are no falls from Ruru to Raeenghur, but two miles
below the fort, large boulders obstruct the bed of the
river, and this unfavourable condition exists passim

® At Ruru itis about a8 mile; at Shergaon it is half a mile broad.
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down to the junction with the Tonse. In several
places, a considerable amount of blasting is required to
allow the passage of timber, and from the precipitous
banks and frequent landslips, it is likely that rocks
would occasionally fill up the bed of the stream. The
distance from Raeenghur to the confluence, is about
twenty-six miles; the average fall of the river is about
sixty feet per mile.

The valley of the Pabur from Raeenghur to Sher- Valley of Pabar.
gaon is wider and more verdant than any other I
have seen in the Himalayas, but it is not abundantly
wooded. The forests are few, and are chiefly situated
on the Changsil range, 2,500 to 3,000 feet above the
river bed (left bank). Between Ruru and Shergaon,
an extensive forest is seen, occupying two crests behind
the ruined fort of Batowli, and three or four miles from
the river ; it consists chiefly of kail and rai, (abies Smi-
thiana) with small clumps of deodar and oak. The kelu
(deodar) trees appear to be few and ought to be pre-
served. On the Pej stream, a considerable forest of
moderate sized deodars is seen, three or four miles
from the river, which is here difficult for floating.
Higher up, towards the Burenda pass® there is a little
deodar, but it cannot be made available. In 1861,
Mr E. L. Brandreth, Acting Commissioner, Umballa
Division, marched down the whole way from the
source of the Pabur, through Choara to Raeenghur,
and saw no deodar. At a lower part of its course,
there is a fine forest of chil, extending more or less
for several miles above its junction with the Tonse, -
where the river is encumbered with boulders.

Elms and horse chestnuts, walnuts and mulberries, Ti::’:; and fruit
occur near villages. Many of the trees are mutilated

from the tender branches and young shoots being

® Vide—Capt. Alexander Gerard and John Gerard’s Journey to the Boorenda
Pass, vol. i. 1840, also “ Jacquemont voyage dans I'lude.” tom. 2 p. 481
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periodically cut off, to be stored as winter fodder for
cattle. 'The dried twigs are lodged in the fork of the
denuded trees, and secured with grass ropes ; whence,
when pasture is scarce, a bundle is taken as required.
Rhus acuminata, “kakkar,” is frequent on the river
bank below Raeenghur, many trees were seen which
would yield planks 6 to 8 feet long by 2 to 2§ feet
broad. Apricots, peaches, and plums abound in this
beautiful glen. The Himalayan alder (a/nus nepa-
lensis), is a very large and straight tree, fringing the
river banks above the junction of the Tonse. In addi-
tion to these, berberis lycium, prinsepia wutilis, (bekul),
and eleagnus confertu (gehai), are economic plants, use-
ful in various ways.

Broad river terraces from four hundred yards to a
quarter of a mile in width are devoted to rice cultiva-
tion, for which this valley is celebrated, and through
these the traveller’s path lies. In spring, the opium
poppy is largely cultivated, but in small patches; at
the date of our visit, the plants were several inches
above ground ; the capsules are small, the lancet for
making the incision resembles that used in the plains.
Tobacco, sesamum, and vetches, including ervum Air-
sutum, “mussur,” are grown in small quantity. In
warm situations, barley is sown in March ; wheat and
several millets are likewise extensively cultivated.
There was great abundance of wild mustard (sizapis)
used for the purpose of obtaining oil. The poppy
and tobacco ground is frequently weeded, and is
kept clean. Previous to its being ploughed by the
men, cattle manure is carried out in kiltas by the
women.

Above Shergaon, towards the Burenda pass, the
food of the people consists chiefly of buckwheat
phapur) fagopyrum esculentum ; the red amaranth
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(bhatu), and the smaller millets (chini and koda),
panicum  miliacum and paspalum scrobiculatum with
mandua, elexsine coracana.

The Tonse (tumasa or dark), so called in the map Touse River.
from its being skirted in the upper part with gloomy
forests, is larger than the Pabur (¢. e. clear) river. They
unite at Tuni, and fall into the Jumna in the Din, a
little above the confluence of the Giri. I ascended the
river for two stages above the junction, and followed
its course downwards for twenty miles below the Tuni
bridge. Five miles above Onowli, the limit of my
observations, the river is from fifty to sixty feet in
breadth, and is scarcely fordable, even at this the avove junction with
lowest season. I searched for an easy ford among the ™"
broad reaches of the river, but without success. The
water was four feet deep, and the current strong ; the
temperature at 4 p.m. was 42°. The bed of the river
s stony, but the boulders are not large, and the
absence of sand and soil in the channel is remarkable
—the strength of the current washes all down, and
leaves the boulders clean. In July, August, and Sep-
tember, the river is in flood, and of such a volume as
to float timber of moderate length. At several angles,
about two hundred logsin the aggregate, of last year’s
cutting, were seen stranded, some of them ten feet
above the present water mark.

The banks further up the river towards Kedarkanta,
are densely wooded ; that mountain is distinctly seen
from Onowli, at no great distance, towering to a great
height (12,680 feet). Above the junction of the parent
streams Rupin and Supin, the river is unfit for floating
purposes. .

The elevation of the rope bridge (jAxla) at TuniBelow junction with
is nearly 3,000 feet above the sea. The river bed Pabur.
below the jkula is stony and tortuous, but there are no
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very large boulders, and comparatively few logs appear
to have been stranded out of five thousand, which
Ly report were sent down last flood. T followed the
Massouri road down to Bandrowli, where the Tonse
turns south-west, and receives the Shallu and Suin)
streams, considerable feeders, rising in the valleys of
the Chor mountain. It did not appear necessary to
proceed further, as the deodar forests do not extend
lower, the whole flora is characteristic of the outer
Himalaya, and the enlarged river is more suitable
for transport.

Above the junction of the Pabur near the villages
of Mandrat and Onowli, the valley is of considerable
breadth ; the path runsalong the left bank, from which
the mountainous ascent is more gentle than on the
right bank. The higher slopes 2,500 to 3,000 feet
above the river bed, are everywhere crowned with
forests of pine (kail, rai, and deodar). In the hot
valley for some miles above the jiu/a, there is a forest
of tall straight chil, (called “sulli” in Garhwal), which
lies convenient for transport on the lower slopes of the
hills.

The deodar is seen feathering the highest ridges,
but not within two koss of the river until reaching
Naintwar, the junctfon of the Rupin and Supin, here
it grows near the stream, and trees have been lately
felled, but the logs were much injured by being hurl-
ed over precipices.

There is a large quantity of deodar near Bastil,
within a radius of six miles from the jhula, but it is
not easily accessible to the river. The possibility
of fetching it has been proved, as twelve very fine
logs, averaging fifty-five feet in length, were brought
down to renew the sangla under the orders of Lord
William Hay. The expense of transport, however,
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was very great, and the river, by reason of its sinuosi-
ties, does not admit of floating timber of large size. If
the trees were divided into sleeper lengths or short logs
(say 18 feet as a mazimum), they would float more
safely, and be carried down at less cost and risk.

S18800 (dalbergia $iss00),is in considerable quantity, Hara woods.
and skirts the river bank below the junction; how-
ever, it is generally small and crooked. By diligent
search, a considerable number of trees yielding sleeper
dimensions may be found. It serves well for this
purpose (see Madras Exhib. Reports), and also for the
manufacture of railway carriages.

TooN (cedrela loona),'and KAKKAR (rhus acuminata).
These valuable {rees are found sparingly on the river
bank below the rope bridge; the best have been
removed. .

OLivE (olea ferruginea). This tree distinguished by -
its leaves, which are rust coloured below, is found
abundantly on the bare rocks about Tuni. Itis much
valued in the district, and is often naturally conserved
by the inaccessible position of the trees. The un-
branched trunk is rarely more than ten to fifteen feet
high. The wood is seldom sound throughout; it is
prized for making the “tangili” used by the men
who prepare the rope bridges.

Apricot and walnut trees are in great abundance ; Fruits.
the price of the fresh walnuts is one rupee per
thousand, and of apricot oil one rupee for six seers,
but it is not made in large quantity. Ficus macro-
plylla « tirmul,” yields an edible fruit. Mulberries are
planted in the lower valley, and here the gigantic
bombax and rottlera show the sub-tropical character of
the vegetation, the rainfall being moderate.

The agricultural produce consists of rice, barley, agricaltaral prodoce.
poppy, and tobacco, with the usual millets, and in one

B
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damp spot coiz lackryma (Job’s tears), was found. In
one or two places a grassy plateau was seen affording
good pasturage.

The affluents of the Jumna are considered to be
more rapid in their course than those of the Western
Himalayan rivers, and consequently they afford less
facility for timber transport than the tributaries of the
Chenab, the Jhelum, or the Indus. It is certain that
rafts are impracticable on any of the three rivers
noticed above. However, I believe, that under good
management, single logs cut to sleeper lengths may
be taken down the Tonse from Grarhwal. The experi-
ment of working the forests of this province was tried
many years ago by Major Young, Superintendent,
Dehra Din; the timber is said to have been much
damaged, but the scantling being required for archi-
tectural purposes, was too long for transport in a
river bed interrupted with rocks. Lately, private en-
terprize has occupied the field; two European con-
tractors have been at work on the Tonse, and are said
to have launched several thousand logs last year, with
what success is not known to me.

Deodar wood exists in large quantity in Garhwal,
and a variety of other useful timbers, oak, elm, chil, kail,
etc. The mountain slopes are very steep, and the river
Tonse flows impetuously through a rocky chasm, but
during flood it contains sufficient water to carry heavy
timber. The rush of the torrent would probably erase
any ordinary marks, and confusion would ensue if many
were to engage in the trade. Wood-cutters are pro-
curable in the valley of Tonse for five rupees per
mensem, and mates for eight. The conservancy of
these forests rests with the authorities in Garhwal and
Dehra Diin, and in each of these districts a forest
officer is located.
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The Pabur and Giri rivers flow through the principa-
lities of Bussahir and Sirmur respectively, the supply of
deodar is scanty in the upper valleys and the volume
of water is too small for floating logs. In the lower
part of their course, chil and other woods in small
quantity and in short lengths are procurable.



OBSERVATIONS
ON THE

SUPPLY OF FIREWOOD AT HILL STATIONS.

Durine a late visit to Simla, and the adjoining
military sanitaria, the great consumption of fuel en-
gaged my attention, and having had an opportunity
of discussing the question with Lord William Hay,
Deputy Commissioner, and several of the old residents ;
I beg to offer a few remarks on the supply of firewood

at the hill stations.
Simla Station. It is difficult to calculate the requirements of the
Eacopean, 20 Simla community. There are at present 980 houses,
%  and I suppose not fewer than 1,800 fires burning daily

at an average throughout the year. Thus the con-
sumption is not less than 900 maunds per diem.
The following calculation was made at Lord William

MEMO OF WOOD USED AT SIMLA.

Firewood for Europeans, .- . . Mds. 2,01,600
Charcoal for do. mds. 12,600, representi

in wood, . . . . 18,900
Firewood for servants of Europeans, . . 18,240
Firewood for Native Residents, . . . 87,200
Charcoal for do. do., mds. 4,400 repre-

senting in wood, . . . 6,600

Maunds, 3,27,640
= 900 maunds per diem. The tehseeldar estimates that each European
house burns daily 2 maunds wood and 6 seers charooal.
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Hay’s quarters, in the presence of the tehseeldar and
vakeels of the Hill Chiefs.
In the Military Stations, Kussowlie, Dugshai, Sa- Military Sanataris.
bathu, and Jotogh, the amount and value of the fuel
(wood and charcoal), supplied during 1860-61, was,
according to the returns of the commissariat officer,
maunds 67,669 = Rs. 18,045.

Mds. Rs.

Kussowlie, . . . 18,623 4,966
Dugshai, . . .. 29372 7,833
Subathu, . . . 16,163 4,310
Jotogh, . . . . 8,511 936
67,669 18,045

This is exclusive of the consumption in the houses
of officers, the bakery, brewery, etc., and what the
Engineer Department requires.

The amount of fuel used in the Iawrence Asylum, Lawrence Asylum.
Sonawar, during 1861, was,

‘Wood, 8,769 maunds,
Charcoal, 697 do.

The Reverend Principal, an accurate observer, con-
sidered this amount equal in the aggregate to six
hundred trees of 40 years’ growth, and adds (which is
important), in regard to the use of stoves: ¢ The
economy of fuel by using close stoves is one-third, but
open stoves save nothing. The economy is effected
by regulating the draft by means of a revolving per-
forated valve in front.” The cost is stated to be
about twenty rupees, the stove being made by a
native artificer at the Asylum. The same stove will
suffice for warming contiguous rooms, or an upper
story, without any additional expenditure for fuel.

The consumption of wood in the winter months at season.
Sonawar, is nearly double that of the summer months.
This is not the case at Simla, which is compara-
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tively deserted in winter, nor at the military stations,
where a detachment only remains during the- cold
weather.

In addition, much timber is required for building
and other purposes. On the road between Simla and
Mahasu, the principal forest from which house build-
ing materials and charcoal are derived, I passed in
three hours, within six miles of Simla,

41 woodmen carrying keld posts and planks,
18 charcoal burners laden,
6 lime burners laden.
This may be considered an indication of the large re-
quirements of the community.

To meet so great a demand, conservancy is extremely
difficult. The main supply of wood is drawn from
the forests of the Hill Chiefs, which encircle the
sanitarium. A very small portion is obtained from
thinnings within the station of Simla, which are sold
by auction under the orders of the municipal com-
mittee.

The trees furnishing the supply of fuel at Simla, are
chiefly

Quercus incana, Ban.

Rhododendron arboreum,  Bras or Boorans.

Andromeda ovalifolia, Ayar.

Pinus excelsa, Kail.

Cedrus deodara, Kela. ‘
with other jungle trees and stout underwood. At
Kussowlee and Sonawar, the contractors supply prin-
cipally “chir” (pinus longifolia), which grows wild on
the adjoining hill sides, and splits easily.

The only forbidden wood is “behul” (grewia oppositi-
Jolia), which emits an offensive smell in burning. The
villagers use as fuel the withered stems of ewpkorbia
pentagona and thorny bushes.
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The ordinary cost of firewood is threc annas per rrice of wood snd
man’s load, of say 60lbs. The present contract rate at eharcoal
all the military stations is 3001bs. per rupee. Charcoal
usually sells at one rupee per maund, of eighty
pounds, the best for kitchen use is obtained from ban
(quercus incana). The price of fuel does not appear to
have increased much during the last ten years, it is,
however, brought from greater distances. The cost of
house-building timber is mu«c/k increased.

There has not been much extension of private plant- planting.

ing and from the indifferent success of a few ama-
teurs, the wants of the community are not likely to
be supplied from this source to any great extent.
The late Rev. Mr. Parker planted and carefully tend-
ed about 8,000 trces not more than 400 of which
are now thriving on the Sonawar Hill, of these ches-
nuts and walnuts in shady spots grow best. The late
Conductor Mines also planted 20,000 trees near Kot-
gur of which a small proportion only now remain.
The nature of the soil, and the drought for nine
months of the year, appear to be great hindrances to
successful planting on these hills ; pine trees, “ chir”
especially, do not grow well in artificial plantations,
there are some shady spots in valleys at an elevation
of 4,000 to 5,000 feet, with a northern exposure, and
favorably situated as to moisture, where small planta-
tions might be formed of such trees as the willow,
mulberry, chesnut, and walnut; but I concur with
the opinions recorded by Mr. Edwards, and Mr.
Barnes with regard to Simla, and Mr. Batten as to
Kumaon, that conservancy is much preferable to plan-
ting.

Plantations of the indigenous pines would not an- Slow growth of pines.
swer. At present, we have no record of the growth
of Himalayan conifers, but we know that they in-
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crease very slowly.* Mr. Batten states “it is diffi-
“ cult in a garden, with every means of watering at
“ hand, to show a good sized ckir tree after ten years
“of care,” and the Rev. Mr. Parker furnishes the
following approximate rate of growth for this tree,
pinus longifolia. He writes “ I think that trees of
“ the diameter named below have the ages assigned
“ to them or nearly so.
Old wood 6 inches diameter, 20 years.

» 9 » 30
» 12, » 45
» 15, » 55 ,,
» 18 » 0

I believe that wild clir trees grow much better on
a hill side, (with a north aspect,) scantily covered with
goil, than in any garden, and they make more wood
than is indicated above, but under any circumstances
they form a precarious source of supply.

Several quick growing species of acacia introduced
from Australia, are reared for fuel on the Nilgiri
Hills, but these plants would not bear the severe frost
at Simla. There are some sheltered spots at a lower
elevation, as near the Soldicrs’ garden at Subathu,
where the seeds of these naturalized plants might be
sown as an experiment. As a general rule, the most
rapid indigenous growers of a country are best suited
for this purpose.

Conservancypreferred  Instead of forming plantations which would require

to planting.

a costly establishment, and be attended with a doubt-

ful result, I would conserve the pine forest, oak copse,

and solid underwood which exist. This has heen’

done earnestly and unceasingly both by Mr. Edwards

and Lord William Hay, otherwise the natural forest

would long since have disappeared. The great points
¢ Rec. Home Dept., viii, Forests of Kumaon, Supp. p. 8.
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are 1st, to prevent the cutting of young trees; and 2nd,
to keep out the herds of village cattle which break the
young seedlings and deprive them of shade without
which their growth is very slow. I consider this of
great importance. Experience has shown in other
districts the impossibility of preserving a young forest,
when woodcutters, cows, and goats are permitted to
enter it. Lord William Hay after 10 years’ expe-
rience states, that “the usual history of a forest on
“ the hills is this : The woodcutter enters, fells many
“ trees and damages many others by the tree falling
“ down the steep slope, the branches not having been
““ previously cut off. A heap of chips and’débris re-
“ mains which takes fire by accident or otherwise, the
“ villagers send their cattle for pasturage, and in a
“ very few years some scattered pines are all that
“ remain of a once flourishing forest.”

I am assured by the Officiating Commissioner of Hill Chiefs* Revenue
the Cis-Sutlej States, (Mr. Brandreth), that the Hill from fucl.
Chiefs around Simla are now becoming alive to their
own interests in this matter, that they derive consi-
derable revenue from the sale of wood and charcoal,
and that they to some little extent regulate the fell-
ing and clearing so as to prevent particular spots from
being denuded.

Firrwoob.
Raja of Puttiala, ... Rs. 300
Rana of Keonthal, » 500 3 per annun,
Rana of Kothie, e 200

realized by a charge of eight annas per mensem on cach woodcutter, these
sums were given by the vakeels, but are certainly under stated.

Charcoal is made by a distinct class of persons who
pay six annas per ban tree (guercus incana) 1 had

no means of ascertaining the amount of revenue from
¢
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this source, or the seignorage paid upon deodar (keld)-
trees.

Near Simla, the proximity of a large population
has made great ravages on the indigenous forests, par-
ticularly on the Southern exposure which is the
favorite aspect for house sites, and thinly clothed by
nature. 'Where a high price is offered for corn, milk,
potatoes, and vegetables, the forests have necessarily
disappeared to some extent, and as cultivation extends,
the price of wood will rise. The cost is less impor-
tant than the fact of wood being procurable.

Use of stoves recom- I would strongly recommend economy in the use

mended.

of fuel by employing close stoves and improved Lifcken
ranges. 'This has been done with good effect at the
Sonawar Military Asylum, and also I believe at the
Wellington Barracks on the Nilgiri hills. The sur-
geon of the Rifle Brigade, Sabathu, (Dr. Fraser) is
of opinion, that, *the introduction of stoves into
the military stations would be an improvement.”
It is probable that it would effect a considerable
saving of fuel, whilst the surface of air warmed
by the stoves is much more extensive. The simple
stoves used at the Lawrence Asylum are worthy of
imitation.

Construction of store- It also appears to me that enclosures or storerooms

. are required for the protection of the store of fuel.
In well regulated private houscs, I am informed that
stacking under cover is found wuscful, particularly
during the rains.

Reservos of deodar. I meed scarcely urge that the remaining forests of
that valuable tree, the dcodar, should be carefully pre-
served. The natives of the hills venerate the groves
surrounding their temples, and religiously conserve
them ; whilst to the state, the wood is of the greatest
importance for house and bridge building.
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The chir * pinus longifolic yields a useful timber Reserves of chir.
which appears to stand well, when applied to roofing,
unsquared, and under cover. This also should not be
wasted.

Whenever the natural forest belonging to Govern- Sowing of acoras,
ment becomes thin, seeds of indigenous trees (oak, ™ seod, &e-
deodar, &c.,) common to such localities should be sown
before the rains. This might be done within the
bounds of Simla under the orders of the Municipal
Committee and in the Military Cantonments by the
Executive Engineer or Commissariat officer. The
same course should be strongly urged upon the native
chiefs (to whom the forests mainly belong), through
the civil authorities.

On the Simla range of hills, peat bogs do not ex- Searcl for peat recem-
ist so far as I can learn, but a sample of turf fuel
~ from the confines of Tibet having been submitted by
Dr. Falconer to Dr. Percy, School of Mines, Jermyn
Street, London, it is not impossible that this economic
natural fuel may yet be discovered.t

Dr. Farconer’s views.}

“The hill stations have long been suffering from a want of weod zear
Simla.

yearly decrease in the supply of firewood. The near-
est patches of woodland have gradually been denuded
of trees, so that the supplies have now to be drawn
from a distance, with increase of labor and an en-
hancement of the price. The station of Simla was
fixed on a spot originally surrounded with trees, im-

® Chil and chir are synonymous terms.

t I have since found good peat in the Mid Himalayas at the Sach pass, resemb-
ling Irish turf in its character, and in the genera of produciug plants.

1 Since the foregoing was written, my attention has been attracted amongst
voluminous correspondence to an able memoraadum by Dr. Falconer, late

superintendent, botanical gardens, Calcutta, dated 16th Nov., 1853, of which
seme extracts are annexed.
c 2
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mediately below the ridge there were wooded crags
and slopes covered with rkododendron, andromeda, and
oak, with many other species, while the ridge and
slopes upon which the station stands, abounded in
deodar and other conifere and beyond it the lofty
ridge of Mahasi was clothed with magnificent forest,
descending on either side, a long way down the slope.
The trees adapted for most economical wants were in
such abundance in the neighbourhood, that had the
natural wealth been husbanded with prudence, it
would have yielded a continuous and ample supply,
but except within the mere boundaries of the station
itself, the trees were cut down for firewood with the
most wasteful improvidence, and no adequate attempt
was made to replace the felled trees by the growth
of young plants.

“The attention of the authorities at Simla was long
ago awakened to the impending evil, but the circum-
stance that the forest tracts surrounding the station
belonged to protected hill chieftains, who had the un-
controlled management of their own possessions, de-
prived them of the power of providing a timeous and
suitable remedy.

“The same want, arising from like causes, has suc-
cessively affected the stations of Sabathu, Kussowlee
and Dugshai, and to such an extent either now felt or
in prospect, as to have called for the interference of
Government.

“TIt would appear that in 1845, 20,000 young trees
were planted in the Government district of Kotgurh,
but with so little success that after cighteen months
only 800 survived,* I am unacquainted with the parti-
culars of that experiment, the kinds which were tried,
the exact nature of the ground, or the circumstances

* The site of this experiment was unsuitable, being bare grass land. II. C.
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under which they were attempted to be grown, being
points of great importance in the case, for species
which would grow well among the wooded heights of
Hattu above would fail on bare ground at Kotgurh
below, but I entirely concur in the opinion expressed
by Mr. Edwards, that no good will ever arise from
forming plantations on ridges, or hills, or slopes, that
are now bare and covered with grass, and with him
I believe that such tracts have not probably at any
time been clothed with trees, that they have always
borne grass or herbaceous vegetation.

“ But the same objection will not apply to ridges or
slopes that have been bared by indiscriminate felling.
However denuded they may be now, suitable mea-
sures will restore them to their former wooded con-
dition ; for where a tree has once grown, trees may be
grown again.

“The remedial measures proposed are, 1st, to rear
young plantations throughout the hills on new sites;
2nd, to preserve and renew the forests already existing.

“ The Superintendent of the Hill States thinks, that Mr. Eawards’ opinion,
instead of forming new plantations on waste lands or
where they have not been before, attention should be
restricted to the preservation and renewal of the
forests and copses now existing. He argues that it
would be impolitic to restrain the zamindars in their
efforts at extending their cultivation, on waste land
and forest clearances, more especially as plantations
formed on such lands would not be available for use
under 40 to 100 years.

“The Commissioner of the Cis-Sutlej States, on the Mr. Edmonstons’s
other hand considers with good reason that the re-
moteness of the prospect of return, even if above
40 years, is no sufficient argument against new plan-
tations, and that it is the duty of Government to
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provide for the future as well as for present wants;
he thinks that the best land, when required should
be appropriated for plantations, although at the
expense of extended cultivation, and recommends
that plantations should be formed everywhere within
the bounds of the Simla jurisdiction. The number
to be limited only by the means available for ade-
quate supervision.

De. Falconer’s obser-  “ Many years ago I passed through the hill country,
in question, and the result of my observation is that
in the interior, away fram the vicinity of the hill
stations, wood is generally so abundant either in
belts of forest, copses in the low valleys, or straggling
trees, that there is no necessity for forming new
plantations except in localities where the returns
might be made available for export on any of the great
rivers to the plains. Supposing that such plantations
were formed, of what use would they be? In the
majority of cases, the timber would be too remote
from any of the hill stations to be available with
advantage either for building purposes, or for firewood,
and the cost of removal to a navigable channel would
be equally against its exportation to the plains. On
the slopes of the Chor mountain between Jubal and
Sirmir, within a few days march of Simla, there
are sheets of magnificent forest of primeval and
stupendous growth, and equal to the building wants
of all the hill stations, but which are at present of
no use by reason of their impracticable position, as
regards means of removal. It appears to me that
the majority of the proposed new plantations would
be to some degree in the same predicament. The
trees grown upon them would be useful only to the
zamindars. But although this in itself would be
a very laudable object and deserving of the most
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favorable consideration by the Government, it has
still to be shown, so far as I know, that Government
interference is required. In the more elevated situ-
ations, the hill people have ample supplies in the
pine and oak forests, for all their wants, while in
the valleys and on the lower heights where pine
logs are not available, it will be found that in suitable
localities they plant trees adapted to their wants. In
illustration, I may adduce the fact that the tree called
“ cedrela serrata” is very commonly grown in ravines
near the villages where pines are not to be had. The
tree grows with a long straight cylindrical unbranch-
ed trunk, and it is consequently well suited as a sub-
stitute for pine logs in their buildings.

“It would seem to me, therefore, that no general Conservancy ;egfai:;‘}
system of planting with an organized establishment ine.
is required, for the interior districts, and that besides
the protective and penal measures mentioned by Mr.
Edwards, nothing more is required of Government
than encouragement or reward to the head men of
the hill communities, by the remission of revenue or
limited grants of land, where any great zeal has been
distinctly shown in the growth of trees, or in the well
conserved condition of any patch of Government
forest within the village boundaries. @~ With Mr.
Edwards, I entertain no fear of a deficiency of
timber, either for building purposes or for fuel in the
interior of the hill districts, if the natural sources of
supply now in existence are conserved with moderate
care. '

“ With regard to the conflagrations which are uni- Annual res.
versally described as being so destructive, according to
my observation they are almost in every instance,
wilfully caused. The practice is very common in all
parts of India, where therc are cxtensive tracts of
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waste or prairic land used for grazing. At the end of
the rains the ripe grass dries up, forming an innutri-
tious fodder upon which the cattle soon fall off, and
the most ready remedy is to apply fire, and burn the
withered straw in order that the young grass shoots,
which spring up immediately after, may be accessible
for browzing. Firing the grass jungle is universally
practised in the prairie “khadur” lands along the
Terai, where bullocks and buffaloes are grazed and
wherever brinjarahs take their cattle in the cold wea-
ther. The same object leads to it in the hill districts.
The paharees will bide their time patiently for wind
and weather suited to a favorable spread of the confla-
gration. In very many instances, the dry withered
grass is an evil, for which burning is the only cure.
Under these circumstances, it appears to me ques-
tionable whether any amount of injunction, or
penal enactment will be effective against a practice
which is so engrained with the wants and the im-
memorial usages of the people. The best plan
would be, to have the plantations in situations not
liable to the risk of fire and the sites best adapted,
in other respects for planting would be of that
character.

Planting rocommend. But the case is very different as regards the neces-
sity for plantations in the immediate vicinity of Sim-
la, and the other hill stations. The increasing scar-
city of timber and fuel has been long felt, and a
remedy for the want is urgently required,* the plan-
ting measures suggested by Mr. Edmonstone might
be applied here with great advantage and effect: as
regards Simla it would seem advisable, that all the
lands around the station that formerly bore wood and

* This requirement has been indefinitely increased by the wants of the rail.
way for fuel and sleepers. H.C.
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are now bared, should be carefully planted. The ob-
ject is of such importance that for a local and partial
case, like this, I would be inclined to agree with the
Cis-Sutlej Commissioner in the opinion that although
it might interfere with the efforts made by the zam-
indars to reclaim waste land, in some localities this
ought not to be regarded as a serious obstacle. The
ridge and slopes of Mahasii, which were formerly co-
vered* with the finest timber, present localities for
planting that are hardly surpassed anywhere on the
hills, all the finest pines and oaks of the Himalaya
would grow well there, and if the zamindars have
extended their cultivation upon the bared portions,
high up towards the ridge it would seem in every way
desirable and expedient to restore the whole of such
land to its original wooded condition, giving compensa-
tion to the interested parties for the appropriation: a
partial application of the ground for this purpose would
not be sufficient. In Mr. Secretary Melvill’s letter it is
stated, that for nurseries a very little land goes a great
way, and that many thousand trees can be raised on
a single acre. That is true as regards seedlings and
young plants only; as trees grow up they require
room, good oak timber cannot be grown with a less
interval apart than 40 feet being equal to 271 trees
per acre ; and for the largest pine trees, 30 feet inter-
val or 481 to the acre. For this reason, therefore, a
large area would be required for the timber forests
reserved for Simla.

“The chief difficulty in the way of establishing suit- Forests belong to Hil
able plantations near that station would appear to be
the circumstance, that the adjoining forest lands be-
long to the hill chiefs (of Keunthal and Koti) while

* Ten yecars has produced a marvellouscharge. The Forest has disappeared
and vast terraces of potato cultivation have taken its place. H.C.

D
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those in the Government districts are for the most
part remote or unimportant. Mr. Edwards is of opi-
nion, that it would be highly objectionable and im-
proper to exercise a direct interference with these
chiefs, in the management and conservation of their
forests, which he considers they have a right to dis-
pose of as they think fit. This is a question of
general administration which is wholly beside my pro-
vince in these observations, but I would remark that
little faith could be placed in the efficiency or even-
tual success of any remedial measures, which depend-
ed merely on the good will and arrangements of the
chiefs. They will no doubt gladly avail themselves of
any enhancement in the rates imposed for felling trees,
that will increase their own revenue, but I doubt if
any amount of persuasion, suggestion or advice on
the part of the Simla Superintendent, would induce
them to undertake sustained measures for the renew-
al and protection of their forests, involving expense,
which could be relied on. The course resorted to by
Mr. Edwards, will doubtless lead to some palliation
of the evil; but the results will probably be variable
and uncertain.

“In order that-any planting operations in the im-
mediate vicinity of Simla or the other hill stations,
should prove successful, it would appear to me essen-
tial that the Government should acquire, whether by
purchase, exchange, or other form of compensation, a
proprietary right in, or lease in perpetuity of the lands
to be so appropriated, and of the villages adjoining
them ; without some arrangement of this kind, it is
not readily obvious how the plantations could be
properly managed.

“I am not sufficiently acquainted with the localities
of Kussowlee and Dugshai to give my opinion as to
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the special sites upon which planting ought to be
conducted near them. They are at a considerably
lower elevation, and the kinds of trees both of the
pine and other tribes would require to be different
from those grown near Simla. The acquisition of
the ground for the plantations by the Government.
would be as necessary in these cases as at Simla.

“ Mr. Edmonstone suggests that much aid might be F uel available i
derived in supplying Kussowlee and Dugshai with
fuel from the forest slopes on either side of the lower
or Sewalik hills, all along the Pinjore valley, which
are covered with low jungle. There is no doubt
that any quantity of fuel might be drawn from that
quarter. and transported from Kalka to Kussowlee
Dugshai and Subathu, the question is one merely of
expense; the cost of carriage of Sewalik fire-wood
would fall heavy and it would be much more advan-
tageous in every respect, that the hill stations had
sources of supply nearer their own doors, but Mr.
Edmonstone’s suggestion relieves any cause of anxiety,
about fuel for military hill stations, when the resour-
ces in their vicinity have been exhausted. For many
years past the beams and heavy timber used in the
construction of houses at Mussoorie and Landour have
in most cases, been carried up the hill from the valley
of Dehra below.

“ With regard to the penal measures proposed by the P, - 7t
Cis-Sutlej Commissioner for the protection of young
and undersized trees; if their operation is to be res-
tricted to the forests close to Simla, and the other
hill stations, the urgency of the evil might excuse
such heavy penalties, but I do not see how they could
be enforced in the interior districts, without a large
and expensive establishment, nor having regard to
what is stated above, that they are there wanted.

D2
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The people require timber of all sizes for various
economic uses and they have been for ages in
the habit of using bark and shingle * for roofing.
A large cedar tree is often cut down merely to fur-
nish a few wide planks for doors, the great mass of
the trunk being left to rot: and where the timber
cannot, by export be turned to a more profitable ac-
count, it is not very obvious why restrictions should
be imposed on the free use of it. It would appear
to me, that any penal enactments of the kind, applied
to the interior, would necessarily be inoperative, and
the graduated scale suggested by Mr. Edmonstone
would probably prove very difficult of practical appli-
cation to the forests near the hill stations ; as it would
not be easy in every case, to determine the age of the
trees. The highest fines (20 Rs. for destroying trees
of less than five years growth) seem to be unneces-
sarily severe, and on this account calculated to defeat
their object. The general protective measures, men-
tioned by Mr. Edwards as being now in operation,
under the new settlement are apparently sufficient for
the districts in the interior.”

* This wasteful practicc continues in Bussahir, but in Kullu and Kangra, the
use of slates for roofing bas been introduced, and should Le encouraged by the
authorities. 1II. C.



THE SUTLEJ RIVER.

Durine the year 1861, the Punjab Railway Company
deputed Mr Strong * to examine and report on the
forests of the Bussahir State, with a view to more
extended operations for procuring sleepers. On this
subject the following observations and suggestions
occur to me after carefully inspecting the resources
of the Sutlej valley, from the small station of Kot-
gurh, beyond Simla, to the village of Kanam, three
marches above Chini, where the Indian cedar (cedrus
deodara), ceascs to flourish.

I may premise that in the territories of Mandi and Decdar abundant ia
Sukhet, and in the Hill States of Koti, Kamharsen, -
and Bagi, which overlook the lower Sutlej, all the
good deodar trees (“keld”) have of late years been
removed from within three miles of the river, but the
interior hills of Bussahir are extensively clothed
with the finest deodar, particularly on the upper
parts of the northern slopes, commencing at Nachar,
and terminating near the Hangarang ridge, which
forms the northern limit of this beautiful tree; and,
indeed, of all arboreous vegetation, except birch and
junipers.

The size of the trees is immense. In the Nachar size of trees.

* Ilis report forwarded with letter No. 373, of 16th Decc. 1861, from Under Sec.
to Govt., Punjab Railway Dept., is attached, Appendix A.

t Submitted to Sec. to Govt.,, P'urjab, D. I. W, in letter dated Camp Jagat-
sukh, 29th August, 1862.
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forest, I measured one 28 feet in circumference, 4 feet
from the ground, and several in the same clump were
not much less. A remarkable tree in this locality is
recorded both by Drs. Thomson and Hoffmeister, as
86 feet in girth, but it divides into two trunks.
Many cedars may be seen in travelling along the
Hindustan and Tibet road, 20 feet in girth, and
100 to 130 feet in height, but from their position on
rocky slopes, I was seldom able to measure them.

Supplysufficientunder A5 ahove mentioned, there is a very large supply of

good management,

Want of system.

Waste of wood.

this valuable timber on the banks of the Upper Sutlej
and Baspa rivers, sufficient (if the forests be worked
with care and good management,) to admit of 8,000
trees being felled annually, yielding, say 200,000 cub.
feet, for the wants of the Railway and Public Works
Department, and for the people in the Cis and Trans-
Sutlej States, without trenching on the capital of the
Bussahir forests.

Much of the finest timber, indeed, has been cut
away in the more accessible places, and there is
a want of system and mechanical appliances in the
present mode of conducting operations. Unskilled
persons are working for immediate profit, without
regard for the young trees, or the future supply of
timber. '

The description of waste given by Mr Strong is not
exaggerated—in some particulars it may be under-
stated. He justly remarks that there is much need of
an improved system of felling, slipping, dressing into
logs, ete. I particularly noted the obstruction caused
by numerous high stumps, which prevent the logs
being sent down from above to the river, and the
great quantity of scattered wood and forest debris,
accumulated in mounds at the foot of the natural water-
courses or rude slides, by which the logs are precip-
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itated into the valley falling with a noise like the
boom of a cannon. , '

The axemen habitually fell the trees at the height dMede of felling.
most convenient to themselves, viz., four to six feet
from the ground, and cause the tree to fall laterally.
If it inclines down the valley, the trunk is broken ; if
towards the hill, their lives are endangered. I concur
with Mr Strong, that low cutting should be intro-
duced; a regulation being made that the trees be cut
within two feet from the ground, and that no tree
be felled which is less than nine feet in circum-
ference.  Further, the tyees should be previously
marked, if possible. This would be difficult occasion-
ally, when they are sparsely scattered over precipi-
tous ravines, but it would ensure careful selection of
timber and the preservation of young trees, thus
benefiting the Rajah as proprietor, and the Railway
Company as purchaser.

Unless the forest lies conveniently, so that the logs scantling of timber.
fall into the water, the contractors select trees of
second class dimensions, say nine to ten feet in girth,
and after felling, divide the trunk into short lengths for
easy water transport. Out of several thousand logs
which I saw, very few exceeded twelve feet in length,
being cut expressly for conversion into railway sleepers.
The contractors assert that the addition of several
feet in length increases the cost of moving the log
to the river, whilst it diminishes the chance of its
reaching the plains. Consequently, the finest trees
are divided into three, six, or even eight logs, and a
straight trunk fit for the mast of a ship is reduced to
ten feet lengths. This mutilation of noble trees is
most distressing, when we remember how highly
these long logs are prized by the Engineers, and how
many public works of this country have been delayed,
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because timber of the required dimensions could not
be procured.

Little care or judgment is displayed in sclecting
suitable sites for slipping the timber. Some of the
slides or ““ galls” now in use, might be much improved
at little expense by a person of skill and experience ;
others are wholly irremediable, and should never have
been tried. In one place, eighteen logs out of twenty
were shivered to pieces; the chuprassie in charge
should have desisted on sccing the result of the
first two attempts, but the contractor finds that if
one log in ten reaches its destination, he is amply
repaid, and destruction of timber is not taken into
consideration.

Fine wood is often seen overhanging mural pre-
cipices, or in situations whence it cannot be removed
without certain injury at the ordinary working season.
In such cases, it seems advisable to adopt the American
system of rolling the logs, during the winter months,
over the kardened snow, which covers the country, and
fills up the hollows to the depth of many feet.* Mr.
J. D. Smithe, Supt. Chenab and Ravi forests, has
successfully practised this operation on the banks of
the Ravi.

My attention was directed as much to the course of
the river as to the condition of the forests. The
natural difficulties of timber transport on all the
Himalayan rivers, are far greater than are experienced
on any of those in Malabar or Burmah, (with the
operations on which I am acquainted), where the
current is much slower, and the banks are usually
muddy.

The Sutlej river,t at the season of my journey,

* Or to form slides such as have been constructed in the Alps to meet similar
ditficulties.
t Tho Sutlej is the longest of the Punjab rivers; its rise in the holy lakes of
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which was the commencement of the rains, is an im-
petuous torrent, foaming along its narrow, stony
bed, confined within rocky banks, generally bare and
precipitous. It preserves the same character from
Kotgurh upwards, the valley in Bussahir being very
narrow, the river is often not visible from .the road,
but the noise is always heard, as it rushes over
the massy boulders. Occasional recesses occur at the
bends of the river, where much timber is stranded,
and in the course of 120 miles there are several broad
tranquil reaches, where banks of white sand and mud
may be seen. The average fall has been computed by Fall of river.
various + observers (Gerard, Thomson, and Madden)
at 50 feet per mile from Wangtu to Bilaspur, and 60
feet per mile from Kanam to Wangtu. The con-
struction and management of rafts above Bilaspur is
quite impracticable, they would certainly go to pieces
in descending the rapids, and the raftsmen be lost.

I noted four or five places in the river bed between Obatructions to fosc-
Kotgurh and Kanam, where a large number of logs
are detained and damaged, but there are fewer rapids
in the Sutlej than in the Ravi, and no great ob-
structions over which high floods do not carry the
timber. A little money may be well spent hereafter
in clearing the channel by blasting, but I am not pre-
pared at present to recommend the removal of the
obstacles. A good superintendent, after the experience
of one or two seasons, would be a better judge of what
should be done in this way.

In the forests of Pegu and South India, a system of Marking of 1ogs.
branding and stamping with fine cut dies, not easily

Manasarovara and Rdwan Hrad, has been described by the brothers Strachey.
Capt. Herbert in 1819, explored the valley from Rupar to Shipki, the limit of
British authority, the levels he laid down are recorded in As. Res., vol. xv.

# The fall is 89 feet per mile from the base of Poergyal to Bilaspur, and the river
a furions torrent. Cunninghem’s Ladak, p. 138

E
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imitated, has been found to answer well. This is suited
for hardwood planks, but not for unsquared logs of
pine wood ; nothing less than a notch three inches deep,
is sufficient for deodar timber floated down the im-
petuous rivers of the Himalaya.  All slighter marks
are liable to erasure, and even these require deepening
or renewal, if the log remains one or two seasons in
the river.

The marks should be approved and registered, both
in the Rajah’s Cutchery at Rampur, and in the Civil
Court at Simla. They should be as dis-similar as
possible and each merchant or contractor should be re-
stricted to one symbol or device. At present, a con-
tractor uses several, to distinguish the logs prepared
at ‘his different felling places, but this inevitably
causes confusion and inconvenience in their passage
down the river. The numerous and miscellaneous
marks used by the merchants on the Ravi and its
tributaries, will illustrate the evils of the present
practice.

The deodar forests of the Upper Sutlej are the
property of the Rajah of Bussahir, with the excep-
tion of the ancient groves adjoining the village tem-
ples, which are understood to be attached to the
edifices, and are religiously preserved.  Persons
contracting to supply the Railway Company or
Public Works Department, arrange with His High-
ness, and obtain permits to fell trees in certain
localities.

Previous to Mr. Barnes’ visit to Bussahir in 1859,
a bag of rupees secured a permit for felling a forest
tract, containing an indefinite number of trees. The
Commissioner * insisted that payment should be made

@ « Up to the present year, speculators could come up and cut at their pleasure.
floating the timber down the river to Loodiana and Ferozepore, without paying
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for individual trees, and not for portions of forest. This
was a step of progress. The levy of seignorage per
tree is carried out in nearly all teak forests, also in
the Raviand Chenab forests, and is found to secure the
selection of well grown timber, and to a certain extent
a more careful felling of the trees.
The contractor or his subordinate, with a detach- Contractors.
ment of axemen (who are chiefly from Mandi and
Kulli) repair to the forests about the end of April or
1st of May, when some of the passes are open, and
the snow is beginning to melt. They are occupied
till October or November (six months) in felling trees, workiny season.
dressing them into logs, and rolling them to the river
or nearest stream. During this period, they live in
temporary wooden huts or in caves.  The length of
the working season is very uncertain. Operations
commenced late this year on account of the un-
usual amount of snow on all the passes, but it is
of great importance to begin early, that advantage
may be taken of the first rains, to float down as
many logs as possible.
Mr. T. Arratoon, the Armenian merchant, is the r. T. Arratoon.
most enterprising contractor working in these forests.
I inspected five of his fellings including several
mentioned by Mr Strong, (Nachar, Dippi, etc.,) and
regretted that I had not an opportunity of conferr-
ing with Mr. Arratoon on the spot. He arrived as I
was leaving, and we were on opposite banks, without
being aware of the circumstance: this was of less

anything to the Rajah, I have now placed this department under the Wazcers.
A rate of two rupees a tree has been fixed as a fair average price, and a speculator
must Row present a written application specifving the number of trees he re-
quires, A portion of the money will be realized in advance, and an official
deputed to see that only the proper quantity is felled, and that the balance is
paid before the timber is brought to the river.” 28th Nov. 1859,

E2
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consequence, as I had discussed forest matters with
him some months previously in Lahore.

Between Nachar and Wangtu, are a large number
of logs prepared by the Wazir of Mandi four years
ago, which apparently are abandoned, not being con-
sidered worth the expense of removal. These logs,
however, could be sent down at no great cost.

The contractors give widely different statements of
the proportion of logs which safely reach the plains.
One asserts that he only succeeds in securing ome-
tenth. As no register is kept, there is no basis for
calculating the quantity of lost and damaged timber,
but judging from what passed under my observation
in travelling up and down the valley, from the high-
est felling in Upper Kunawar to the depdt in the
plains, it was evident that a large proportion of valu-
able timber (more than one-third of the whole), is lost
on its passage to the river. Again, a great number of
logs launched from the slides in Bussahir, do not
reach the Rupar depét in the Loodiana district. I
should say, that from one-third to one-fourth of the
logs felled in the basin of the Sutlej become avail-
able for the construction of public works in the Pun-
jab, within two or three years after they are dressed.
In this calculation of loss my views nearly coincide
with those contained in Mr. Brandreth’s letter to
Capt. Sim, Consulting Engineer Jan. 8th, 1862.

I visited this place in January, and again in March ;
on each occasion there was a stock of several hundred
short logs, many of them much shaken and splintered,
the fractures specially indicating damage, caused by
being hurled over precipices. This waste of timber
may be partly obviated as I have stated at page
30. A small proportion of the logs were water-
worn by river action : some of them seemed to have
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been three or four years in the water, and the
wood is generally more damaged than that which
reaches Sealkdt from the 'valley of the Chenab
river. A gang of thirty sawyers was at work, using
both straight and curved saws, in the management
of which they are tolerably proficient. Rafting com-
mences about twenty-five miles above Rupar, ten
or twelve logs being tied together by grass ropes,
passed through the drag holes in the usual manner.
The best of the logs belonging to Mr. Arratoon had
been sent down to Hari ki ghat, convenient to the
Punjab Railway. Rafts of deodar had also been
floated down to Loodiana. '

The contractors deal solely in deodar wood *kelii,” Woods procurable.
and will continue to do so as long as this prized cg::“d]e'mm Hime
timber is procurable within easy distance of the alayan cedar.
river. A native of Rampur has this season felled
a considerable quantity of “chil” (pinus longifolia), Pimus longifolia,
near Serahan. This wood when old and reddish is
well suited for building purposes. The “kail,” (pinus
excelsa,) also 1s used where deodar is scarce.* QOther Pinus excelsa, “kail.”
pines, as per margin, are widely distributed in these Abies mihianc, Pl
territories, but their wood is not in demand. fir “tos”

There are three species of oak in the Sutlej valley, foaks).
which are next in importance to the pines. Vast Q'gg‘; ;’f:"}:‘:““‘:‘;'k
forests of them occur in various places, as on thea  semicarpifolia,
east side of Hattu, on the upper track between Q':,k,.;:f:;: « morhu”
Muttiana and Nagkanda, in Mandi, Sukhet, etc.

The trees are of great size, 80 to 100 feet in height,
they prefer dry situations, and are not generally con-
venient to the river. The logs do not float the first
and second years, being in this respect like the black
wood of Malabar. Oak wood has been well reported

¢ In the Kangra Hills, this wood is considered next in cxcellence to the
deodar, and superior to the chil. It is the wood principally used at Marri.
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of by General Cautley at Marri; Mr. Smithe, Superin-
tendent of Workshops, Madhopur; and by Dr. Camp-
bell of Darjiling.

When the cart road to Nagkanda is opened out,
fine straight logs of oak may be brought into Simla.
If approved by the railway officers, this timber might
be supplied from the Hill States, and launched below
Kotgurh, supported by bamboos, or lashed to pine
logs. It may be noted that several species of oak are
much used for railway sleepers in North America, and
there can be little doubt, from their great density,
that two of the Himalayan oaks are among the best
timbers we have. In its colour and grain the moiru
resembles the British oak.

Other hard woods. There is abundance of yew and olive, and a consi-
derable quantity of box and ash in the valley of the
Sutlej. The ash and olive occur near the river, the
box and yew prefer the higher slopes, and are generally
2,000 feet or more above the bed of the Sutlej. The
ash and yew are much esteemed for jampan poles, tool
handles, etc. The former in colour, grain, and tough-
ness resembles the English ash. The box and olive
being hard and close grained, might be useful to the
Railway company for wedges and trenails.

These are the principal timbers of Bussahir, which
from their abundance and varied qualities, are valu-
able for engineering purposes. There are others, as
maple, elm, walnut, plane, and alder trees, which
being deficient, either in quantity or quality, require
no special notice in this communication.

Conclusion. I have reviewed the different points of Mr. Strong’s
report, and would again remark, that there is no lack
of good timber, but it is indispensably necessary that

Earopesn superinten- 3, European officer of experience, intelligence and

dent required. energy, should be appointed to superintend the work-
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ing of these valuable forests. The Sutlej river, though
rapid, can be turned to account for conveyance,* and
the Rajah is anxious for improvements. I did not
venture to ascertain his views, but from all I heard at
Rampur, of the trouble he experiences in realizing a
small and uncertain reventie from his forests, there is
reason to believe that he would readily agree to lease
them on equitable terms, or to a seignorage per tree, as
is now paid to the Chamba Rajah for those cut in the
Pangi and Ravi valleys. The exportation of timber
ought to be a steady source of revenue to His Highness,
and of employment to the thinly scattered population
of Bussahir. The felling and launching of the logs
may be effected by contract, or by day labourers under
supervision. To allow contractors of all kinds with-
out capital, experience, or scientific knowledge, to
exhaust these deodar forests, as they are now doing,
1s to sacrifice the interests of the Rajah, and to occa-
sion prospective evil to the Punjab. In a few years,
little timber would be procurable, and the remedy too
late of application.

The systematlc working of the forests on the Sutlej B""‘;x the present
and Baspa rivers, seems clearly advisable, and I re-

commend that operations be conducted on a similar
plan to that now adopted on the Chenab under the
efficient superintendence of Mr. J. D. Smithe, who
gives full wages, requires good work, and is esteemed
both by the Rajah of Chamba, and the labouring
population.

It would be the duty of the officer appointed to Doties of emperinten-
examine and map out all the forests; to indicate
the places annually, where the cutting should take
place in rotation ; to allow felling only where the logs

® This was first proved by Mr. W. Edwards, C.S,, formerly Supdt. Hill
States.
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could be removed; to select and test the working
of timber slips ; and to prevent damage of every kind.
Probatle out-turn of  The probable out-turn of timber in 1862-1863,
on the Sutlej, Ravi, and Chenab rivers, as nearly as
can be estimated (supposing average floods) is given
in round numbers in the’ margin. The result of

18623, working with energy the Pangi
Rai” 10000  forests on the Chenab *is thus
Chensb, 700,000 seen.

o50000c fe.” Under the circumstances de-
tailed, it may seem advisable to His Honor the Lieut.-
Grovernor, to establish a timber agency on the Sutlej,
which would render available at Rupar a supply of
timber for engineering works, both larger in quantity
and finer in quality, to meet the demands of various
departments, and which appears to be the best means
of arresting the waste now characterising the present
system in the valley of the Upper Sutlej.



THE BASPA RIVER.

Thi1s large feeder of the Sutlej river rises behind the Baspariver.
cluster of Raldang peaks, near the boundary of Bus-
sahir and Garhwal; it runs a nearly straight course,
of fifty miles, falling in that distance about 8000 feet.
A long portion of the valley (with the Burenda and
Rupin passes beyond) may be seen from the road
between Miru and Chini. I was prevented from
examining the glen, my time being limited, and the
state of the weather unfavourable; but I can cor-
roborate the observations of Hoffmeister, as to the
magnificent cedars which stand near the village of
Mebar, nearly opposite Chegaon.* Mr. Arratoon
felled trees on the Baspa in 1862. It is practica-
ble for timber operations up to Sangla; above which,
Major Madden describes it as a raging torrent, with
an average fall of 250 feet per mile; he also states
that the face of the steep (left bank) is fringed with
many superb old tabular headed cedars (Jouwr. A4s.
Soc., Beny., xv., p. 109). Ilearned from Lord Wm.
Hay, Mr. Brandreth, Capt. Houchen, and others who
have explored the Baspa valley, that there is the
prospect of a considerable supply of deodar timber
being obtained from this source.’

* Useful information as to the vegetation of the beautiful valley of this im-
petuons stream may be found in Hoffmeistor's travels, pp. 866 to 367, and in

Gerard's Kunawar, p. 17. The climate is intermediate between the dry ome of
Spiti and the moist one of Gurhwal, .

F
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APPENDIX A

Frox
RicaarDp Joun StRONG, Esq.,
Inspector of Works,

To
J. Harrison, Esq.,, C.E.,

Chief Engineer, Punjab Railway,

. Lahore, Nov. 2d, 1861.
Sir,—My previous report informed you that I left
Simla on the 5th September, agreeable to instruc-
tions received, to inspect and report on the several
forests in the Bussahir territory.

I arrived at the first deodar forest on the 23rd
September, and after minutely inspecting the trees
standing, those cut, and the logs in the river, I am
happy to say they are the best I have seen. The
slide down which the timber is sent to the river is
good, but capable of great improvement, whieh, in my
opinion, should be made before the logs now lying on
the hill are sent down. The majority of slides in
these hills are full of broken timber, at once shewing
the careless and rough manner in which the logs are
treated after felling.

I also beg to call your attention to the way in
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which the trees are cut. They commence cutting
about six feet up the tree, it being more convenient
to work ; standing on the high than on the low ground
the stumps are left in, and cause great obstructions,
as trees felled at a short distance from the slide can-
not be rolled to it, and are sent through rough parts
of the forest; and, in many instances, logs of good
quality get so fixed between the other trees, that they
will not repay the labour of removal, and conse-
quently, are allowed to rot; this besides the damage
done to the young trees, and the waste in not cutting
at the roots, isa great drawback, and I would respect-
fully suggest that, if possible, an order should be
issued to prevent such useless waste. The finest trees
are in this forest, and there is, if properly managed,
sufficient timber to supply the Company for some
years, with the great advantage of being below fifteen
miles of the worst part of the river.

One thousand logs are now lying in the forest ready
for sending down, these are nearly all cut through in
the lengths required, and can be sent to the river in a
short time. There are also in or near the river about
five hundred logs, which are being floated according
to the state of the water. A large number of trees
are prepared for cutting next season, some are at least
200 feet high, and of good girth. Allowance in length
is made for the transit down the hill.

I measured a tree after felling 122 feet long, the sise of trees.
butt end girth 14 feet 6 inches, and the top 12 feet
4 inches ; another standing about 150 feet high, girth
at bottom 18 feet 4 inches; these are not exceptions,
some I measured 26 feet in girth. The average,
taking the whole forest, is not less than 15 feet girth
at bottom. The soil is black loam, very rich, and the
trees are full of turpentine.

FRQ
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In what condition the logs arrive at Lahore I do
not know, but if the slide was impr