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REPORT ON THE DEODAR FORESTS IN BUSSAHiR.

Introduction.—Having been directed to make, in company with Dr.
Stewart, Officiating Conservator of Forests in the Punjab, a preliminary
survey of the Deodar Forests, lately leased from the Rajah of Bussahir, with
a view to sketch out the preliminary working plan to be adopted, I left Simla
on the 8th September, and joined Dr. S8tewart at Poinda on the 12th. Captain
E. Wood, Officiating Conservator of the Oudh Forests, who had been associat-
ed with us in this work by the kind permission of the Chief Commissioner
of Oudh, accompanied me. We found that Dr. Stewart had, previous to our
arrival, made a tour along the right bank of the river from the 22nd August
to the 11th September, and examined the Forests on that side as far as Lipi,
which may be considered the limit of workable Deodar, though scattered
trees of stunted growth are found as far as the Hangarang ridge. The results
of his observations are incorporated in this Report, and in the papers attached.
‘We left Poinda on the 13th September, and keeping the left or south side of the
river, examined the Forests between Poinda and Sapni, which may be called
the Lower Sutlej Forests on the left bank. On the 22nd September, we left
Sapni, and proceeded to examine the Forests on both sides of the Buspa River.
We followed the course of this tributary as far up as the village of Rakcham,
above the limit of Deodar, and rejoined the Suflej at Mebar village, where,
on the 28th September, we commenced the examination of the upper Forests on
the left bank of the Sutlej. On this side the last Forests are on the Teedong
stream, a feeder, which joins the Sutlej from the east above the village of
Rispa. On the 4th October we completed our work on the left side, and
crossed the river about midway between Rispa and Riba, opposite the village
of Akhpa, whence we followed the right bank, and after again crossing at
‘Wangtu, reached Rampoor on the 18th October. From this place Dr. Stewart
proceeded to Kullu, and I returned to Simla on the 18th October, examining
on my way the Chaog Forest south of Fagu. Captain Wood preceded me a
few days, as his presence was required at Lucknow. After a short stay at
Simla, I proceeded to the depot of Ropur on the Sutlej to see the timber col-
lected there, and the mode of transport down the river ; the result of my
enquiries at this place is given in No. 80 of Appendix I.

2. General Classification. Non available and available Forests.—Before
reviewing the results of our joint labours, I may explain that, as regards
the prospective timber yield from these Forests, it is convenient to divide them
into two classes, viz., ‘‘available’” and ¢ not availab!e.? ?

The only method hitherto employed to transport timber from the Forests
_ into the river, has been by rolling and sliding the logs down a dry ravine or a
steep slope of the hill. The tracks thus smoothed by the passage of the logs
are called slides. In a few instances these tracks have been improved by
clearing away stones, brushwood, and other impediments.

Those Forests which are so situated, that logs cannot be transported to
the Sutlej or its tributaries on slides similar to those hitherto used, or improv-
" ed by blasting rocks or otherwise, must be regarded as not available at pre-
sent for the supply of timber.

After a systematic working of the Forests has been established for a series
of years, and the price of timber in the plains has risen, so as to justify a larger
outlay on the transport, then the resources of the Xorests, not now available,
will come into play, either by converting the timber on the spot into scantling,
which can be carried.to the river, or by forming artificial slides and improv-
ing the tributaries so as to render them fit for floating timber.

These Forests are very extensive, and having only been worked to meet
local requirements, they are rich in valuable timber. But.as they will not
be available for a series of years, it was not thouglit necessary to examine
any except the Forests of the Kashong valley.
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The second class would be composed of the Forests, from which, under
the present system of working, the timber can be made available. The
distinction is not absolute, as in many of the Forests called available, slides
for the removal of timber must be opened out by blasting, but it is sufficiently
definite for our present purpose.

8. General review of the distribution of the Deodar Forests.—The prin-
cipal Deodar localities in Bussahir are near the Sutlej and its tributaries.
A limited quantity is also found on the head waters of the Pabur stream, and
its feeders, above Ruru village. Dr. Cleghorn mentions three tracts produc-
ing Deodar (Punjab Forest Report, page 5), 1st between Ruru and Chergaon
behind the ruined fort of Batowli; 2nd on the Pej Stream ; 8rd above Cher-
gaon towards the Borenda Pass. There is also some Deodar on the tributaries
which join the Pabur from the north. But according to the description
of the river and the localities, given by Dr. Cleghorn, none of these Forests
are immediately available for the export of timber.

On the Sutlej side of the water shed, the most important Forests are
situated on the left bank of the main river and on the Buspa, commencing
‘at Soongree near Poinda, and extending to the Teedong River. Below Soon-
gree, there are a considerable number of isolated Deodar localities between
the river and the line of watershed, but excepting near Taranda village, all
are remote from the river, and the timber could only be made available by
conversion into portable scantling. Thus there are Deodar Forests on the
Choundeh Khad south-west of Taranda, on the south side of the Nogri
stream, and on the head waters of the Bera River above Kotgurh. The last
is called the Nagadar Forest, and judging from a number of logs and planks
brought from this Forest for the construction of bridges near Nagkanda,
the rate of growth appears to be remarkably rapid in this locality (See Ap-
pendix III, No. 1). ,

On the right side of the Sutlej, the highest Deodar Forests are on the
south bank of the river Teti, opposite the village of Lipe. From this point,
scattered Forests, generally poor, and often remote from the main river, extend
down gs far as the Rupigad, which joins the Sutlej from the north below
Taranda.

‘We have thus five main geographical groups of the Deodar producing
tracts in Bussahir. These must not be confused with the working divisions
to be explained hereafter.

NUMBER OF FIRST CLASS
NaMEs. TREES SUPPOSED TO BE
AVAILABLE.

I.—The Pabur Forests ...

None.
I1.—The Lower Sutlej (below the mouth of the Buspa) on

the left side . . 30,000

IIT.—The Buspa Forests ... 6,000
IV.—The Upper Sutlej Forests on the left side... 18,000
V.—The Sutlej Forests on the right side 4,000
Total ... 58,000

4. General description of the Deodar Forests. Elevation.—The bed of
the Sutlej, four miles below the Wangtu bridge, where the more important
. Deodar Forests commence, is about 5,000 feet above the Sea, 33 miles higher up
at the mouth of the Teti River near the upper limit of the Forests, its elevation
is 7,600 feet. Near Nachar and Soongree, the lower limit of Deodar Forests
commences at about 2,000 feet above the bed of the river ; near Riba and Rispa
only a few hundred feet intervene between the river and the first Cedars, and
in the Buspa valley Deodar Forests fringe the banks of the river above the
village of Shoang, and the last Deodar trees are found between the granite
boulders of an old glacier Moraine below Rakcham village through which the
river has forced its way.
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Deodar Forests fit to be worked with advantage, rarely attain an elevation
of 10,000 feet in Kunawur. Some of the most elevated Forests visited by us
were the Phinla Forest, between Punung and Kilba, the Upper Buspa Forests,
the Forests above Poari and the Simoling Forest between Purbani and Riba.
The upper limit of these Forests was estimated by comparison with known
heights at 10,000 feet. Dr. Thomson notes the highest Deodar in descending
the Werang Pass on the east side at 11,000 feet, and scattered trees may, per-
haps, be found at that elevation in other parts of Kunawur, but the more im-
portant Forests are confined to elevations between 7,000 feet and 10,000 feet.

b. .Aspect.—It has been stated by several authors, that Deodar is found
in greatest abundance on the northern slopes of the hills. This is, upon the
whole, correct, and is remarkably exemplified in the hills of Kunawur. With
rare exceptions, the slopes on which Deodar grows, are exposed to the north,
east or west, a northerly and north-westerly aspect being ‘most common.
This is the reason why the hill slopes on the left bank of the Sutlej, Buspa
and Teedong valleys, and on the right side of the Teti which face the north,
north-west, and north-east are covered with the best Deodar Forests, the
Forests being poor and scattered on the opposite sides.

- 6. Rock and Soil.—There is no great variety of rock in that part of the
Sutlej valley to which this Report mainly refers. Granite, Gneiss and quartz-
ose Schist are the principal rocks, and fine Deodar Forests with well shaped
trees of large dimensions, are found on soils overlying each of these three form-
ations. Limestone is not found to any great extent in this part of the
valley, but we know from the examination of the Forests in the British dis-
trict of Jaonsar Bawur, between the rivers Tonse and Jumna, and also in the
valley of the Upper Chenab, by Cleghorn, that Deodar thrives well on limestone.
In several Forests near Kilba village, the rock is a poor dry quartzose
Schist. Here on steep slopes the trees are stunted, and there are other local-
ities, where the influence of a poor soil on the growth of the tree is apparent.

7. Gradient of the slope—A more or less steep gradient of the slope
has a marked influence on the rate of growth and stature of the trees. We
found small tracts covered with Deodar on rocky and almost precipitous slopes ;
in the majority of Forests the gradient is between 25° and 45°, and the pre-
valence of these steep slopes is a great draw-back to the Forests of Kunawur.

8. Deodar Forests on deserted cultivation terraces.—The most valua-
ble Deodar localities are on the terraces of fields deserted centuries ago.
These Forests sprang up afler cultivation was abandoned, and the trees found
ample nourishment in the comparatively level soil of these terraces, the ruined
walls of which are still seen between the trees.

The Nachar Forest is the most remarkable instance of this kind. The
circumstance was first observed by Dr. Aitchison, late Deputy Conservator
of the Sutlej Forests. The largest trees here have attained a height of 250
feet and a girth of 20 feet. The largest trees are more than 550 years
old, but the majority appear to be between 150 and 350 years. Possibly, the
oldest trees may have existed before the fields were abandoned, which pro-
bably took place about 350 years ago. The Soongree Forest also stands on old
cultivation terraces of about the same date as those of Nachar. The best
part of the Janee, Phinla and Kiuden Forests is likewise on ground terraced
by the hand of man. The same is the case in the Mebar Forests where however
the majority of trees are smaller in size, and judging by the number of annual
rings counted on the stumps of the larger trees, the Forest probably sprang up
about 150 or 200 years ago. Some of the Purbani Forests also, and several
other of the best Deodar localities in Kunawur, are found in similar places.

It is only in a few localities in the upper part of the Buspa valley above
Sangla, in the Forests of Purbani, above Jangi, and in one or two other places,
that Deodar is found on ground naturally level or with a gentle gradient, and
these tracts are small.

9. Largest trees measured in Kunawur.—Round an old temple near the
village of Kunai, between Kilba and Sapni, stand five splendid Deodars on a
small plot of level ground, four of which havea girth of 25 feet 4 inches, 24 feet

I
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9 inches, 23 feet 2 inches, and 17 feet 4 inches, and on one of the terraces above
the village of Purbani an old tree was measured 34 feet 4 inches in girth and

probably about 900 years old. A very large tree stands near Punang village ; -
it was not measured.

The largest girths of Deodar in Kunawur on record are : — .
) 363 feet Taranda. (Madden).
36 feet Chasoo. (Madden).
354 feet Soongree (Thomson, Hoffmeister and Cleghorn.)

10. Average size and cubical contents of first class trees.—The average size
of first class trees is considerably smaller in the upper than in the lower portion of
the Forests. This is particularly striking as regards the length of stems. The
" average height of first class trees below the mouth of the Buspa River may be
said to vary from 100 to 150 feet ; further up they rarely exceed 100 feet and are
generally only 70 feet or 80 feet. In the Nachar Forest the average yield of
the trees felled this season has been 6 logs of from 12 to 14 feet in length and
measuring about 35 cubic feet each. In the upper Buspa Forest, the trees
have only yielded from two to three logs on an average, and the same is the
case in the Forests near Rispa and Lipi. In the Nachar Forest on 2:30 acres,
100 standing trees and 44 stumps of felled trees were measured, the result
being an average contents of 218 cubic feet for first class, and 66 cubic feet
for second class trees. Here, on an average, a length of 80 feet was available
for timber.

In a portion of the Kiuden Forest, the average contents of 19 first and
11 second class trees was determined at 142 cubic feet for the first and 21 for the
second class trees, a length of 60 feet being taken as available for timber. In
the Nachar and Kiuden Forests, a number of felled trees was measured at
different heights from the ground, the result is that the mean girth for logs, 80
and 60 feet long respectively, is about 8-10th of the butt girth. The details
of these measurements, and of similar measurements taken in other Forest
districts, are given in Appendix IV.

In most of the upper Sutlej Forests, a length of from 30 to 40 feet only
would be available ; at the same time the girth decreases more rapidly
towards the top of the tree, and the girth at the base is not generally so
large. The average butt girthin the upper Forests might be 8 feet, with a mean
girth of 4 feet and a cubic contents of 40 feet. Upon the whole, we cannot
expect that the average timber yield per-tree throughout the Kunawur
Forests will exceed 75 cubic feet.

11. Stature of the trees in the different Forest districts—The stature of
the trees is generally good, and the stems are straight. In Forests like
Nachar, where the trees have grown up close together, the stems are clear of
branches to a great height, and carry their girth well up. In Forests of an
ordinary character, clear branchless stems with little decrease in girth are
more common in the lower part of the valley.

In the Buspa Forests and along the Sutlej above the mouth of this tribu-
tary, a great change is perceptible, the trees even in Forests where they stand
close together being covered with side branches to within 'a short distance
from the ground, and the stems showing a comsiderable decrease in girth
towards the top. Tais renders the process of lopping and the preparation of
the logs more difficult and expensive.

12. " Gnarled and stunted trees in upper Kunawur.—Another feature in
the growth of the trees in upper Kunawur is note-worthy. Many trees in the
vicinity of villages and in other localities easy of access, are gnarled and
stunted. The stems, instead of being straight, divide into numerous branches,
each forming a separate leader. This division sometimes takes place near the
ground, sometimes at a height of from 10 to 20 feet. These leaders again
form tall and well-shaped tops, so that at a distance the forest frequently has
a deceptive appearance. The trees appear to be tall and well formed, whereas
on approach they are found to be worthless for timber, being only the branches
of a short stem. Occasionally well grown trees of good size are found in this
mass of useless and gnarled Deodar jungle. This circumstance, and the tendency
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of the branches to form well-shaped tops, prove that the cause of this irregular
growth cannot be ascribed to the soil or climatic causes, but must be sought in
some extraneous injury. In one instance, on the right side of the Kashang
Valley, it was evident that avalanches of snow had done the mischief by
- crushing the main stem of the trees, whereupon some of the lower side
branches had taken the lead and attempted to form fresh stems. In a few
cases wind and snow-fall may break the top. Such injury, however, commonly
produces what are called tabulated or flat-topped trees, such as are frequently
seen near Simla, and in Kunawur above Pangee, on the right side of the
river.

13. Practice of mutilating the trees.—The peculiarity here noted must,
in most instances, be ascribed to the hand of man. The tops of the trees
are lopped off to furnish posts, beams, and shingles for house building ; poles
and branches for fences, and litter for cattle. Here, as in other parts of
India, the people find it more convenient to cut the upper part only instead
of the entire tree, which requires more labour in felling and dressing the
timber. If a Deodar is felled close to the ground, no side shoots are formed,
but if any branches are left on the stumps, some of them take the lead and
throw out straight ascending shoots. In many instances, the cut is still
visible, in others it is concealed by the bark of the side shoot having grown over
the cut and joined itself with the bark of the stem below the cut. Specimens of
such stunted and gnarled trees are found throughout Kunawur, but in the upper
part of the valley they form large tracts, especially near Purbani, in the vicinity
of Riba and Rispa, and on the right bank of the river above Rogi. These indi-
cations of former cuttings are most frequent near the borders of the treeless re-
gion, and in the more populous parts of the valley where the demand for timber
and branches is greatest. There are other sources of injury which have im-

aired the value of the Forests in some localities, and have entirely destroyed
it in others. One practice, viz., the lopping of side branches to serve as litter
for cattle, is common all over the hills between the Jumna and Sutlej Rivers,
and reduces the trees to a bare pole with a small tuft of branches at the top.

14. Cutting and burning the Forest for cultivation.—Another general
custom is that of cutting, charring, or burning parts of the Forest for culti-
vation. The trees are either felled and burnt, as far as they will burn, or
ringed and lopped, the branches being heaped round the stem and fired, or
they are merely charred without ringing them. Substantially, this destructive
practice is' the same as what is called Toungya cultivation in Burmah, Dhya
in Central India, and Koomree in Madras. One or two crops are taken off the
ground, which is then allowed to lie waste.

16. Rate of Growth.—Having thus noted the distribution, the dimen-
sions, and the appearance of the Deodar, and the principal injuries to which
the tree is exposed, I proceed to discuss the rate of growth, that is, the time
required by the tree to attain a sufficient size for the yield of timber. It has
been agreed, for the sake of convenience, in several provinces of India, to adopt
an uniform classification of trees. In the present state of Forest Conservancy,
these classes are useful ; hereafter, when the work is placed on a more rational
basis, they will no longer be required. They are as follows :—

1st Class.—S8ix feet in girth and upwards.

2nd Class.—From 4 feet 6 inches to 6 feet in girth.

3rd Class.—From 1 foot 6 inches to 4 feet 6 inches in girth.

4th Class.—Below 1 foot 6 inches in girth.
All trees are measured at 6 feet from the ground.

The rate of growth of the Deodar in the different parts of the Kunawur

Forests was one of the special points of enquiry. Including those examined
in neighbouring Forests, upwards of 380 trees and logs were examined and the

rings counted. A page of the register kept is given to illustrate the method
followed in making these observations and recording them.

b
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Register of Trees examined in a part of the Buspa Forests.

Aver. on level ground. 1st CL 62. Aver. on the steep slope} 1st Cl. 132.
(1 to 9, and 12). 2ud Cl. 44, (10, 11, 13, 14) 2nd CL 98.

An abstract of the trees examined giving results only, is entered in
Appendix III with a summary Appendix 1V, exhibiting the Forests arranged
according to the more or less rapid rate of growth of the Deodar trees.

16. Rate of growth generally slow.—The general result of our
investigation indicates an exceedingly slow rate of growth in most
Forest Districts of the Sutlej valley. This must be attributed, partly to the
very steep slopes on which the trees are growing, partly to climatic and other
influences not yet sufficiently understood. For the sake of comparison, a
number of measurements made in the Deodar Forests of Jaonsar Bawur, and
in several Forest tracts near Simla have been added, and also some measure-
ments of Ravee, Chenab, Jhelum, Cabul, and Swat River timber. The trees
measured were generally selected as average specimens, after a previous
observation of the width of the annual rings, as noted on logs, stumps, and
pieces of wood lying on the ground. To obtain average results, it is
important to exclude all cases of extremely slow or rapid growth, as the
variations of size in trees of the same age and standing on the same plot are
very great. Another plan would be to take trees at random, to measure them
by thousands instead of by hundreds, and to rely on averages. Where time
is limited, this would be impracticable and the results would rarely repay
the time and labour expended.

17. Rate of growth at different ages of the tree.—In most cases, the annual
rings are wider near the centre of the stem than near the circumference.
Most trees, while young, grow more rapidly than afterwards. This is a
general law, but the difference in the rate of growth of a tree in the earlier
and later stages of its life, is less marked in Deodar than in many other
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kinds. Teak, for instance, which in Burmah is supposed to attain in from

60 to 70 years a girth of 6 feet or a radius of 12 inches under favourable
circumstances, attains not rarely a girth of 2 feet, or a radius of 4 inches in

ten years, and afterwards decreases in its rate of growth.

The following tabular statement shows the number of years re-
quired to attain a radius of 4 inches by 122 trees examined in the different
Forest Districts, and the number of years which elapsed between the formation
of the sixth and tenth inch of radius. On an average, the former was ac-
complished in the trees measured in 40, and the latter in 50 years, and against
‘94 trees where the rate of growth decreased at a more advanced age, we have
28 trees with a less rapid growth while quite young. In some instances,
where this anomaly was observed, the soil of the Forest was exceedingly poor,
and possibly the trees of the Forest that sprung up first had to struggle against

this disadvantage, but as the Forest grew older, the soil would gradually -

improve by the accumulation and decay of trees and other debris.

Statement of the number of Rings counted on 4 inchkes of Radius near the centre, and on 4 inches
between the sixth and tenth inch.

No. or No. or
No. or Rinas BE- | RiNas BE-
NaMe or Forgest. '1‘0' TWEEN CEN- | TWEEN OTH REMARKS.
REES. TRE AND | AND 10TH
4TH INCH. INCH.
1 | Nagadar 8 16 22 Note.—The trees
9 | Nachar 1 85 78 where the outer wood
ac { 1 24 48 shows a more rapid
8 | Janee... 1 253 38 rate of growth than
Phi 1 84 76 the wood near the
4 | Phinla { 1 42 48 centre are marked.*
%
5 | Wasankan { i g;’ ?g
6 | Kilba... 2 43 5631
7 | Skoang 3 22 34
1 32 19%
. 19 23
9 | Chidu Ve { { 93 19%
10 | Limsantang ... 1 27 36
. 7 31 38
11 | Serinche { 2, 29 174
12 | Rakcham 2 285 ' gg
13 | Mebar { % 6% 86%
14 | Barunalang and Simoling ... 3 42 58
. 4 33 b4
15 Tma.la { 1 58 4:6*
*
16 | Kashang { } gg 2(5)
17 | Kadelli 1 gg gg*
2
18 | Chaog { 2 48 3% Taking the 4 rings
2 24 314 from the 8th to the
19 | Ropur Depét... { 1 36 7T¥* 12th inch, the aver-
6 20 27 age of the 4 treesin
20 | Jaonsar Bawur { 4 32 22*% | the Chaog Forest is :
21 | Bhagaruttee ... 1 82 104 Ring:s from Centre
6 31 50 to 4th inch, 40. .
22 | Ravee { 2 76 58% | 8th to 12th inch, 21.
39 54
28 | Chenab { 2; 47% 41%
25 81
24 | Jhelum { % 4,2* 29—%
47 66 s
25 | Swat River ... { ; b5 B4%
TorAL ... Lol 122
-

e — — = =.>
122 trees examined, riz., 28 with an increasing, and 94 with a decreasing rate of growth.
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- 18. Rate of growth in different Forest Districts.—The figures of this
statement also exemplify the great discrepancy in the rate of growth in
the different Forest Districts. These data are, however, given in a more
complete manner in the following statement illustrating the rate of
growth in each TForest District. The age of a first class tree with a
- girth of 6 feet, and that of a second class tree with a girth of 4 feet 6 inches,
with the number of years which the tree requires to increase from the
smaller to the larger size is here shown, and forest tracts are arranged accord-
ing to the more or less rapid growth of the Deodar. Where the annual rings
were counted in detail on the successive portions of a radius, the results were
calculated from these data, but where the total number of rings only was
counted, the age at 6 feet and 4 feet 6 inches was calculated by simple propor-
tion. In a few instances, trees were examined exhibiting extremes in the
rate of growth, but these are omitted. It is not supposed that the data exhi-
bited in this statement correctly represent the average rate of growth of the
trees in the different Forest Districts; they only do so to a certain degree, the
results here exhibited must be regarded as merely preliminary, and as subject
to correction, when a larger number of observations becomes available. Asthe
results stand at present, three groups of Forests may be distinguished,
according as the trees have a slow, a rapid, or a moderate rate of growth ; a
moderate rate of growth being that when a tree attains a girth of 6 feet in
from 110 to 160, and a girth of 4 feet 6 inches in from 80 to 100 years. As
far as the Sutlej Forests are concerned, the following may be regarded as
the principal results of these enquiries :—

1st.—The majority of slow growing Forests were found above the
junction of the Buspa with the Sutlej River.

2nd.—The majority of Forests, with a growth more rapid than the as-
sumed average, are found in the Buspa valley and below it.

Reviewing the results in a general way, it is apparent that, in the
Forests situated on the outer ranges of the Himalaya, Deodar grows
more rapidly than in those which are at a greater distance from the plains.
It will also be observed, that the Forests further to the north-west show
a slower rate of growth than those further to the south-east. Thus there are
among the Forests with slow growing trees, the Bhagaruttee Forest below
Gungootree, nearly all the upper Sutlej Forests above Chini, and the
Forests on the Swat and Cabul Rivers; if we may judge by the Bhagaruttee
timber examined in 1863 by myself and in 1866 by Mr. A. D. Campbell,
and by the Cabul and Swat river timber, examined by me near Peshawur
in November 1864. Among the Forests with rapid growth we find those
in Jaonsar Bawur, all the Forests between Simla and Nagkanda (Simla,
Chaog, Kadelli, Nagadar) and most of the lower Sutlej Forests. This is
exactly what might be expected. In the moist climate of the outer ranges
of the Himalaya the trees grow more luxuriantly, and form wood more
rapidly than in the dry hills of the inner ranges, and of the extreme north-
west beyond Peshawur. There are, however, notable exceptions to this gene-
ral rule, which show, that although the rate of growth to a great extent
depends on climate and geographical position, these are not the only deter-
mining agents in this matter. '

The exceptions are as follows:—Some trees in the Phinla and Kiuden
Forests, in the lower part of the Sutlej valley, were found to have a remark-
ably slow rate of growth, the average being 1564 years for a girth of 6 feet.
In the Nachar Forest, lower down the river, the average of 31 trees gave 149

ears. In all these Forests the trees had grown up close together, and thus
impeded each other’s growth. Among the Forests with a rapid rate of growth,
the Jhelum is recorded with only 97 years as the age of a tree 6 feet in
girth. This is the result of the examination of four logs only, but it was
confirmed by a careful inspection of a large quantity of timber collected at
the depdt near Jhelum. The greater part of this timber had come from the
Nainsookh River in Kaghan. Larger quantities of timber from this and the
other tributary streams of the Jhelum River should be exmined. The

geographical position of these Forests would lead us to expect a slow rate
of growth.
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The other exceptional instance of a quick rate of growth is that of some trees
measured in the lower part of the Yolinge Forest above Poari on the left side

It is supposed that these trees had grown more rapidly because

Statement showing the average age of 1lst and 2nd Class Deodars examined
in the different Forests of Kunawur, and some of the adjoining Forests.

No ofF | AGE oF | AGE OF
Forest. TREESEX-| I CLASS | 11 crass | DIrr. REMARKS.
AMINED. | TREES. | TREES.
Exd. by Dr
1. Bhaga- Brandis 4 229 143 86
ruttee ) Exd. by Mr. i
A.D. Campbell* 18 196 148 48
2. Cabul River oo 13 214 158 56
3. Skyamdangdang, Sutlej . 8 189 142 47 Forests with a
4. Yolinge (upper part of For- ~ slow rate of growth.
est) S, .. 2 177 138 44 Age of 1st Classtrees
6. Barunalang 8. 7 160 119 41 " above 140 years.
6. Swat River . 10 156 112 44 Aoe of :%nd Class
7. Phinla, Kiuden S... 7 | 154 | 110 | a4 || B O OO
8. Manda (Jangl) S.. 2 158 115 | 88 years.
9. Chini S . 6 152 91 61
10. Nachar S 30 149 112 87
11. Poari, Purba.m, Akpa, mea-
sured at Ropur S. . 9 145 106 39
12. Kilba 8. 5 138 100 38
18. Sleepers from Chenab at
Lahore Railway Station.. 50 184 97 37
14. Ravee timber, slow growth. 4 134 93 41
15. Serinche, (steep slope) S. . 4 132 98 34
16. Drift timber, examined at Forests with an
Ropur 8. - 4 130 96 84 averagerateofgrowth.
17. Tmala (Teedong) S 7 130 91 39 Age of 1st Class
18. Rakcham 8. : 3 125 80 | 45  trees between 110 and
19. Chenab, measured at Wu- " 140 vears.
zeerabad . : 39 124 88 38 A ye of 2nd Class
20. ROgl 8. .. 15 119 86 33 treesbetween 80 and
21. ipl S. .. 2 117 88 29 100 vears.
99, Yak Bursari S. ... 3 | 116 87 | 29 y
23. Topan and Kashnng S. 5 118 85 28
24, Mebar S. 7 118 83 30
25. Chaog 5 110 87 23
26. Simla (north side young
trees) 23 99 78 | 26
27. Jhelum ... 4 97 71 26
28, Kadelli (between Muttianah
and Nagkanda) .. e 1 94 85 9
29. Simla, (south mde) 9 91 67 24
30. Kumlmmelt;,a Shoang 8. G 10 91 66 25
81. Ravee timber, good growt: 4 91 62 29 : :
32. Kilba, Dlppl, Kusthal (Ro- ml-'t:?:tsg:;:fha rapid
pur) 8. . 8 90 66 | 24 Age of 1lst Class
83. Janee S. ... 3 80 56 24 " trees below 110 vears.
34. Yolu;gse (lower part ‘of For- Age of 2nd yClass
est 2 76 57 19
85. Jaonsar Bawur ... 17 71 53 18 rees below 80 years.
86, Simla, (north mde, la.rge
treesg i 71 52 19
37. Taran 4 67 49 18
88. Chasoo lesa.ntang S. ... 6 65 47 18
39. Serinche, (level ground) S. 10 62 44 18
40. Nagadar ... 8 50 34 16
Total 380 | |

Note.—The Sptlej Forests are marked S.

—

# Received while this Report was printing.

[
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19. Slow growth on steep slopes.—The more or less steep gradient of the
slope on which the trees are growing, seems to have a great influence on the
rate of growth. In several instances we observed that on steep slopes the
average growth was much slower than on level or gently sloping ground.

This was exemplified in a remarkable manner in the survey of the Serinche
Forests, in the Buspa valley above Sangla. Part of the Forest is on steep
slopes, but the greater portion covers undulating land along the river bank, the
average age of the trees measured in these localities was :—

Age of 1st Class. Age of 2nd Class.

On level ground 10 trees, average 62 years 44 years.
On steep slopes 4, s s 132 ,, - 98

The measurements made in the Rakcham Forest, a small tract near the
upper limit of the Cedar in the Buspa valley, where the trees grow on a sandy
flat near the river, seem to contradict the above, the age of a first class tree
being 122, and that of a second class tree 79 years. But here the soil is poor
and water-logged. No data were obtained to show the influence of absolute
elevation on the rate of growth, but it is known that, as a rule, the annual
rings are more narrow at elevations near the upper limit of the tree.

The time required for a tree to increase from the second to the first class
corresponds to the general rate of growth. In the quick growing Forests, this
time varies from 16 to 29, and in those with slow growth from 37 to 86 years.
In framing the plan for working the Forests, 35 years will be assumed as the
average.

20. Average rate of growth of first and second class trees.—The practical
result of these enquiries concerning the rate of growth of the Deodar in
different Forest Districts, and under different circumstances, is that in the
majority of the Forest Districts in Bussahir, the age of a first class Deodar 6
fect in girth is between 110 and 140, and that of a second class tree 4 fect 6 in-
ches in girth between 80 and 100 years. To frame the preliminary working
plan, it is necessary to adopt certain figures indicating the average rate of
growth ; for this purpose 90 years will be assumed as the age of a second,
and 125 years as that of a first class tree. From the preceding remarks it is
apparent that, comparing equal areas in different parts of the Forests stocked
with the same number of trees producing timber of the same quality, and
offering the same facilities for export that tract will be more valuable where the
rate of growth is more rapid.

21. Average rate of timber production per acre.—In the following state-
ment the average annual timber production per acre in several Forest tracts o1
Bussahir and Jaonsar Bawur is shown. In the Nachar and part of the Kiuden
Forest, for instance, the average annual produce of marketable timber amounts
to 50 cubic feet per acre. The same rate was found in Jaonsar Bawur, though
the rate of growth was much more rapid, but the places examined are not well
stocked with timber.

Length of goeml?el[:t .E g
(1) ‘whic!
No. of trees| stem avail- bust girth g:m - g ]
counted. able for | wasmulti- or t; -] = 3
Timber. [plied to find| Periree. | g g, 8 s
-] mean girth. :i - 5 §
Forest, 3 -1 85 g o E
> 2 b s | g
3 .| o® ; | S5 § g 3§-
AEREAFIERE IR AR AR A R
15155 s AMERERNL
- R - -
. | Pt c.tt. .. | 0. ft.] C. #. |years.C.re
No. 7. Mayshak Forest, Jaonsar Bawur .. | 069 | 10 27 60 30 . 100 | 25 1,700 | 2,464 70 | 8520
» 10. Above Khattowa Village, ditto .. | 046 | 20 12 50 25 070 { 0770 72| 18 1,658 | 3,604'S5| 84 | 4390
» 10. Chilara Jungle, ditto .. . w108 11 13 60 30 | 080 | 080 | 103 | 26 1,470 | 4,323°53 83 5209
8. Nachar Forest, Kunawur .. .. | 28 | 82 18 80 80 | 080 [ 080 | 218 ; 68 | 28,605 (12,436°06, 250 | 4075
» 93. Kiuden Forest, ditto .. . o | 0827 19 11 60 30 080|080 143 | 23 2,084 | 8,072°48| 180 | 49'85
» 24, Ditto ditto . . . . | 160 | 57 83 60 80 | 080 | 080 | 142 | 22 8,820 | 6,612'50| 180 30-62
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22. Difference between measured arnd calculated girth.—In the statement
given in Appendix III of the trees examined to determine rate of growth,
two columns will be found marked ‘ measured” and ¢ calculated girth.”
The figures 1n the latter column are calculated from the measured average
radius of the wood without the bark. In thus calculating the girth, an
allowance must be made for the bark, and this allowance has been fixed at
five inches. The average thickness of the bark in Deodar trees of the first
and second class is about half an inch, but the irregular portions round
which the measuring tape must pass, are frequently more than oneinch thick.

An uniform thickness of half an inch would require an addition of 3-14
inches, if it measured 2 inches, 6:28 inches would have to be added.

In the following statement, average values of measured and calculated
girth of trees examined in different Forest Districts are placed side by side,
and it will be seen, that, upon the whole, they agree very well. '

This statement is not at present of any practical importance, but will be

so hereafter when the best mode of measuring Deodar trees, by the girth
or by the diameter, comes to be determined.

Statement showing the difference between the measured girth of Deodar trees and the girth
calculated from the radius.

TOREST. No.or| MEgasurep | CALCULATED
TREES. GIRTH. GIRTH.
Feet Inches. | Feet Inches.

Nachar .81 6 4 6 3
Dippi . 2 6 9 7 2
Janee S 10 2 8§ 11
Phinla, Wasankan, Kiuden 4 7 2 6 6
Kilba O 10 4 8 3
Kumkumee Sapni, Biiri
Rapur, Jungari, Shoang } 3 7 1 6 N
Chasoo, Chiddi, Limsantang ... 6 9 7 9 17
Serinche (on level ground) 7 7 9 7 6
Serinche (on the steep slope) ... 3 7 1 7T 11
Rakcham ] 7 11 7 8
Yak Bursari 1 4 2 4 8
Mebar 6 7 6 7 2
Yolinge near top of Forest 2 8 11 9 3
Yolinge near lower part of Forest 2 6 6 6 10
Bariinalang, Simoling, Peadun 5 7 10 7 6
Tinala Teedong valley 7 8 3 7 11
Manda Forest of Jangi 8 8 9 9 7
Skyamdangdang ... b} 7 3 T 38
Topan, Kashang 4 5 2 b 7
Forest above Chini 5 5 3 5 5
Rogi ... e 24 4 8 4 8
Chaog ' 2 8 5 8 9
Jaonsar Bawur 16 6 10 .6 9
Bhagaruttee 1 5 9 5 7

Total e .. | 144 | 175 5 173 2

The measured girth is larger in 12 cases, being the average of 87 trees, it
is equal to the calculated girth in three cases, being the average of 33 trees,
and it is smaller in nine cases, being the average of 24 trees.

23. Thickness of Sapwood.—The Sapwood of Deodar is distinctly marked,
and is much less durable than the Heartwood. Its thickness varies from
1} to 8 inches. In logs left lying in the Forests, the Sapwood commences
to decay after the exposure of a few years, but nowhere did we observe
a decay of the Heartwood. The thick layer of S8apwood acts as a protection
to the timber when passing down rocky slides, and while rubbing and bumping
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against the rocks in the river. When this protecting coat of Sapwood has
been destroyed, logs are much more liable to injury during their transit to
- the river, and down river to the depéts in the plains.

24. Character of the vegetation in the Deodar Forests.—The character of
the vegetation generally in that part of Kunawur, where the more important
Deodar Forests are found, has been described by Dr. Cleghorn in his Report on
the Sutlej valley, I need, therefore, only mention the principal trees associated
with Deodar, or found in the vicinily of the Deodar localities.

Appendix No. VII, contains a list of the principal trees and plants found
near the Kunawur Deodar Forests, with their upper and lower limits as far as
they could be ascertained. This list was prepared by Dr. Stewart partly from
his own observations, and partly from statements of the inhabitants of the
valley. The native names are those used in Kunawur between Nachar and
Lipi. A few of the systematic names entered in the list may require correc-
tion hereafter.

25. Pinus longifolia and Gerardiana.—Of the Pines, P. longifolia skirts
in light Forests, the trees standing far apart, the lower slopes of the hills on
both sides of the Sutlej river as far as the Wangtu bridge, where this tree
reaches its upper limit in the valley. A few miles higher up, below Chergaon
on the right, and below Janee on the left side, Pinus Gerardiana commences.
This tree, like P. longifolia, requires a large amount of light, and does not form
dense Forests like the other Pines of these hills. It occupies the lower slopes
of the mountain sides near the river, and is sometimes found intermrixed with
Deodar. 'We found this tree in greatest abundance between the junction with
the Sutlej of the Buspa and the Teedong, covering the lower slopes of the hills
on both sides of the river. The largest specimen which we observed had a
girth of 9 feet; the stems are generally short, and divide early into branches.
Its upper limits are said to be the Hangarang ridge on the right, and the
village of Dabling on the left side of the river.

26. Pinus excelsa—Of the other pines, P. excelsa (Lim) is probably the
most common. It is frequently found mixed with Deodar and in many localities
forms Forest tracts of considerable extent, both below and above the Deodar
belt. In the Buspa valley Deodar ceases at an elevation of about 9,600, but
Forests of Lim grow considerably higher up, both at the bottom of the valley
and on its sides. In the Forests on the left side of the Sutlej above the mouth
of the Buspa, Pinus excelsa commonly forms the main portion of the Forest
between the Deodar and the Alpine Birch, P. excelsa does not, however, extend
as high as Deodar, it ceases on the right bank at Soognum, and on the left
at Namgia. Thomson mentions a stunted tree on the north-east side of the
Runang pass at an elevation of 12,500 feet.

27. Abies Smithiana.—Abies Smithiana (Ryung) has its upper limit in the
Sutlej valley near Pangi on the left and near Rispa on the right side. In the
lower portion of the Forests it is frequently found associated with Deodar.
This tree forms a large proportion of the Forest in the Dippi, Janee, Punang
and Sapni Forests, also in some of the Forests of the Buspa valley, and in the
Barung Forests above the mouth of the Buspa. Above this Pinus Gerardiana
takes its place in the Deodar Forests.

28. Picea W ebbiana.— Picea Webbiana (Span, Pan, Krok) is said to have
its upper limits at Lipi on the right, and Dabling on the left side of the valley;
below and frequently mixed with the Alpine Birch, this tree forms a .part
of the Forests near the upper limit of arborescent vegetation. The variety with
short leaves, more uniformly arranged round the branch, is found in the more
elevated situations. The other form with longer leaves and a more distichous
arrangement is commonly met with lower down.

29. Thedifferent species of Pines retain their leaves for different periods.—
P. Webbiana and A. Smithiana are the two pines which in these hills retain their
leaves longest. The shoots of successive years can easily be distinguished on a
vigorous branch. On the north-west side of the Harang pass on the road from
Sangla to Mebar, near the limit of arborescent vegetation, a Forest of tall
Piceas grows below the Birch. Here we found parts of branches 13 years old cov-
ered with leaves still green, and occasionally scattered leaves on branches 14 and
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156 years old. Lower down the hill the limit is from 8 to 10 years; this we
found in Kunawur te be the usual age at which the leaves of Picea and Abies
are shed. P. Gerardiana and longifolia retain theirleaves from 2 to 3 years.
P. excelsa appears to retain them somewhat longer, and the Deodar clears"
its branchlets at the age of about 5 years. This peculiar feature is within
certain limits well marked in the coniferous trees of Europe and North America ;
it gives a peculiar character to the foliage and indicates the requirements
of the different species regarding light and shade. Picea and Abies with
their dense foliage thrive in more close and dark Forests than P. longifolia
and Gerardiana, and their seedlings spring up, other circumstances being
favourable, with a small allowance of light. These facts are noted to direct -
the attention of Forest Officers to a curious feature in the life of Coniferous
trees not entirely without practical bearings.

: 80. Taxus, Cupressus, Juniperus.—The Yew, Taxus baccate (Yamdal)
is met with here and there at elevations exceeding 9,000 feet.

The Cypress (Cupressus torulosa) is not found in Kunawur ; thereis a small
Forest of this tree on the Shali mountain near the Sutlej River. The arborescent
Juniper (Juniperus excelsa) commences a little below the upper limit of the
Deodar Forests. It is found on the north side of the Teedong stream opposite
Rispa, and on the south-west side of the Werang pass, in both cases at an
elevation of about 10,000 feet. ’

81. Oaks, Quercus Species.—Of Oaks, Quercus Ilex (Bre) is one of the
characteristic trees of Kunawur. It begins below Chergaon on the right,
and Panwi on the left side of the valley, and clothes the lower slopes of the
hills, commonly in company with P. Gerardiana, as far as Purbani, where
it hasits upper limit. It isalways asmall rigid tree. The largest specimen we
measured, was in the Kilba Forests (No. 26 of Appendix I.) which was
6 feet 10 inches in girth and had a clear stem 20 feet high.

Quercus semicarpifolia—is not met with onthe Sutlej above Kunai. On
the Buspa we found a Forest of it between Sangla and Rakcham on th
right side of the valley. :

- Of Q. dilatata (Marghang) a few cultivated trees only were found near
Janee. N

Q incana (Ban) has its upper limit opposite Chergaon.

32. Frazinus, Olea, Buxus.—A characteristic tree of the lower slopes
between the river and the Deodar Forests is the small leaved Ash, Fraxinus
Xanthoxyloides (Thim), it is of small size, frequently only a shrub, and
grows as far as Spui and Namgia, considerably higher than Deodar. Olea
Jerruginea Wili is also found on the lower slopes near the river. It
is said to ascend as far as Rarang and Riba, but we did not observe it
above the mouth of the Buspa River.

Bozwood.— Buzus sempervirens (paprang) seems to be scarce in Kunawur ;
we only found it in one place on a flat near the river and on its left bank
below the village of Punang. The trees were too small to be of value.

33. Trees found in moist places near Deodar Forests.—The following
trees are found in moist places near the Deodar producing tracts, mostly in
the lower division of the Forests. Populus ciliata (Krammal) a tree 3 feet
2 inches in girth at the butt examined in the Buspa Valley above Sangla was
found by the annual rings to be 53 years old. The upper limit of this tree
is said to be Rarang. Several species of Acer and Rhus. Alnus Nepalensis
(Nyv) upper limit near S8pui and Namgia. Cedrela 7Toona (serrata) not found -
above the Dippi Forests. Prunus Padus as far as Sangla on the Buspa river.
Arundinaria wutilis (Spyig) the hill bamboo grows on the road to the
Shatool Pass above the village of Panwi.

34. Betula Bhojputra.—The Alpine Birch, (Shak, Shag) occupies the

upper limit of arborescent vegetation throughout Kunawur where the soil
is not too arid.

d
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85. Low scrub springing up in Forest clearings, injurious to the reproduc-
tion of the Forest.—The low scrub, springing up on the ground from which
Forest has been removed differs remarkably in the lower and upper portions
of the valley. :

In the Nachar, Dippi, and Kusthal Forests, and higher up as far as the
Buspa River, a dense scrub of Abelia, Berberis, Lonicera, &e., follows the
axe of the wood-cutter wherever the whole mountain side has been cleared at
once. In this scrub young Deodar rarely springs up, and a visit to these bare
slopes where the natural reproduction of the Forest is now hopeless, and
planting is prohibited by expense, would be instructive to those who maintain,
that enough is done to satisfy the requirements of conservancy, if a Forest
is allowed to enjoy rest, after all the large trees have been felled.

To ensure in these latitudes the reproduction of a Forest by natural
means, it is necessary to give light gradually, leaving a large proportion of
the trees standing, to furnish seed, and to shelter the seedlings that may
spring up, and at the same time to prevent the luxuriant growth of the low
scrub.

In the Upper Forest, the danger of wholesale clearing is less. Owing
probably to the smaller fall of rain and less moisture in the atmos-
phere, very little scrub springs up. The ground in the Upper Forests
18 sparingly covered with scattered bushes of Lonicera, and tufts of Artemisia,
Caragana or Astragalus. Seedlings spring up readily and are not liable to be
choked by any dense undergrowth.

On the other hand jungle-fires appear to be more frequent in the upper
portion of the Forests and the young self-grown plantations will have to be
guarded with greater care against danger from this source. But upon the
whole it appears, that if we succeed in clearing the Forests of the timber, tops
and branches, during the same season in which the trees are felled, then,
as far as reproduction is concerned, the working of the upper forests will be less
difficult than the working of the lower portion.

86. [Forest valuation Surveys, their method.—I now proceed to discuss
the resources of the forests in detail, and to propose the plan of management.
A description of the Forest tracts examined by us with valuation surveys will be
found in Appendix No. I. These surveysgive the number of trees of different
classes counted on certain areas in the different forests. A few areas were
actually measured ; in most cases, the length of the track only was measured, on
both sides of which the trees were counted, the width being estimated. These
are usually called linear surveys, in hilly and broken ground they are gene-
rally more useful then the former, as the contents of a much larger area of the
Forest can thus be obtained at the same expenditure of time. The survey of
measured squares is expeditious in the plains on level ground, but requires
more time in the hills, than could be spared in the present case. Actually
measured areas were counted in two forests only, Nachar and Kiuden.

I may here mention, that the counting of individual trees, as is done in
these valuation Forest Surveys is a primitive and incomplete method for arriv-
ing at the valuation of any Forest. When the methods of forest management
are further advanced in India, it will be abandoned, and the valuation of a
forest will then not be expressed by stating the number of trees, but the cubi-
cal contents of timber per acre, and the quantity which is annually produced
on this area. But under present circumstances, the method here described

must still be used. :

87. Totals of trees counted in the Valuation Forest Surveys.—Appendix
No. II. gives an abstract of these surveys, with the estimated area and num-
ber of first class trees of each Forest District, and the proposed working divi-
sions.

It will be observed, that in the aggregate 652 acres have been surveyed,
and that 38,743 first, 4,099 second class trees, and 2,281 stumps have been
counted on this area.

Excepting the Kashang Forests (Nos. 72 to 76) the tracts included in this
preliminary survey are so situated, that with some improvement of the slides
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their timber can be made available by rolling and throwing it into the river.
‘Whenever the examination of a Forest District was completed, an estimate of
the area covered by Deodar, and the number of first class trees standing on
this area was made.

In Appendix VIII and IX. are given theresults of an examination of the
Jaonsar. Bawur Forests in the North Western Provinces made by me in June
1863. These papers are added, because it is desirable to unite in one volume
all the available data bearing on the management of Deodar Forests in the
Himalaya.

38. Maps.—The route pursued and the boundaries of the different forests
were entered on the spot on a map, prepared on an enlarged scale from the
degree sheets of the Great Trigonometrical Survey.

‘We had frequent opportunities of correcting the entries on the map and
the estimate alluded to, by the excellent views of the sides of the Sutlej Valley
which are obtained from elevated points and especially in returning on the
north side of the valley. Nevertheless the map and estimates are only a rough
approximation. They are given, because, without them, no working plan of
the Forests could be framed and the plan here proposed could not be correctly
understood.

89. Working Divisions.—The result of our enquiries is, that we assume
the present stock of growing timber in the Forests immediately available to
amount to about 58,000 first class, and an equal number of second class trees.
These Forests we propose to divide into eight divisions, assumed to con-
tain about equal quantities of timber.

40. Previousworking of the Forests.—Before stating what yield of timber is
expected trom these eight divisions, it is necessary to inquire into the amount
hitherto yielded by them. The first person who worked the Deodar Forests in
Kunawur was Soda Sing. This was about 1850. Buf no extensive fellings
appear to have been conducted until 1859, when Mr. Arratoon and several
others embarked largely in timber operations in this valley. We have obtained a
list of the trees reported to have been felled in the different Forest Districts
between 1859 and 1863. From this list are taken the details given in the Forest
Surveys. The total number of treesstated to have been felled is 19,606. But
in the Sapni Forest, where 447 trees are stated to have been felled, I counted,
on the 22nd September, in a small portion of the Forest, 410 stumps, and in other
instances also the large number of stumps counted indicates a larger number
of trees felled than that reported. Altogether 2,281 stumps were counted
in the Forests, and it should be noted, that, in selecting the tracts for examina-
tion, care was taken to examine those tracts which had not been extensively
worked. On the whole, it may be assumed, that the number of trees felled
is not less than 30,000. These trees haveinvariably been taken from the Forests
easiest of access, and a large proportion of the Forests on the lower slopes of
the hills have been entirely cleared out.

41. Forest tracts completely destroyed.—The following Forest tracts seen
by us have been completely destroyed, so as to make reproduction impossible
without expensive planting operations :—

1st.—Kusthal and Dippi, the lower part (Nos. 9-11, Appendix I).
2nd.—Punang, the western portion (Nos. 15-16.)
8rd.—Kilba, the lower portion (No. 26.) )

4th.—XKumkumi. and Sapni (No. 27), here the lower half of the
Forest has been destroyed by fire. A few years ago the
greater part of the large sized trees was felled but not
removed. Fire entered in the dry season, and what was
formerly a rich Forest with 33 first class trees on the acre,
is now a barren slope covered with charred stumps and trees
killed by the fire.

5th.—The lower part of the Shoang Forest, (No. 35).

6th.—A considerable portion of the Serinche and Yak Bursari Forest,
(Nos. 37-39.)
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7th.—The lower portion of the Tanglin Forest, (No. 49.)
8th.—The Kastiarang and Eastern Runang Forest, (Nos. 80-81).

Unfortunately a small portion only of the trees felled in these and other
Forests has been made available for the market.

42. Trees felled but not removed.—In many Forests we found numerous
trees felled but not removed. Thus in the Kilba Forest 115 stumps were
counted, near 32 of them the trees were still lying as they had been felled
several years ago. In the Serinche Forest, 20 out of 114 had been left lying
on the ground. In the Simoling Forest, out of 49 trees felled, 10 only had
been cut up and removed, the remainder were still lying on the ground. In
the Kastiarang Forests 72 trees had been felled, but 92 logs, the produce
probably of from 20 to 30 trees had been left on the ground.

. 43. Logs left behind in the Forests and along the rivers—In the Nachar
Forest upwards of 300 logs were found at the head of Mr. Arratoon’s Slide,
these had been cut in 1861, and the sapwood on most of them had decayed.

All along the Buspa River a large number of logs were found lying on the
sands, which, with a small expenditure of labour might have been sent down.
Llarge numbers were also seen stranded on rocks and sands in the bed of the
Sutlej. If protected from fire, these trees and logs can be sent down and made
available for the market.

44. Logs injured and destroyed in their passage to the river.—A large
proportion, in many forests the larger half, and in some nearly the whole, of
the timber is lost by being shattered to pieces, before it reaches the river.

Some of the timber slides examined by us were strewn with fragments
of logs shattered on their passage downwards. Frequently large logs of two
feet in diameter and upwards split from end to end, two half cylinders being
the result. At the foot of a slide from the Ramni Forest, upwards of 1,000
logs and splintered pieces of logs were counted. A still larger quantity of
timber was seen at the foot of the Dippi Forest Slide.

In visiting the Punang Forests we ascended the timber slide, and counted
along the upper part of it 256 pieces and damaged logs. A larger number
was scattered over the lower part of this slide.

Many similar instances of destruction of timber were observed, and upon
-the whole it appeared to us that of the timber felled in the forests, not more
than half had reached the river.

45. Zeforms needed in the mode of working.—The foregoing remarks
on the present state of the forests, and the method hitherto observed in work-
ing them point to two matters, calling for reform in the plan of working :—

1st.—In selecting trees to be felled, and in felling and removing

them, more regard should be had to the reproduction of the
forest.

2nd.—The trees when felled should be lopped, logged, and launched,
if possible, during the season in which they are felled,
and the land transport should be arranged with more care
to guard against the damage and destruction of timber.

The propriety of the second proposal will not be doubted ; the first may
possibly be objected to. It may be urged that the Deodar Forests are practi-
cally inexhaustible, that if those nearest the river are for the time being
cleared out, the remoter forests will yield a sufficient supply of timber to last
until the others shall have reproduced their former stock.

We must be prepared to meet objections of this kind at every step
towards progress in Forest conservancy in this country. In the plains of the
Punjab, the Rukhs, which yield the fuel for Railways, are considered by some
inexhaustible, and the adoption of a methodical management unnecessary,
because some localities are well stocked with treesand brushwood. Similar

views are generally entertained regarding other Forests in India. In the

Deodar Forests of Bussahir, however, the expediency of conservancy is
palpable. Since 1869 upwards of 30,000 trees have been felled, and a
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large proportion of the more accessible forests have been ruined beyond "
the hope of restoration. This has been accomplished in five years, and if the
felling is continued at the same rate, ten years more will suffice to clear out
and to ruin the whole of the forests available under the present system of
working. We should then, in 1874, be reduced to those forests which require
the sawing up of timber, artificial slides and roads for the land transport.
Under a similar system these may last ten years more, but after 1884 the
resources of the forests would be completely exhausted The tracts where
young Deodar is springing up form a very small proportion of the original
forests. Moreover these young trees in most forest districts will require up-
wards of 125 years to attain a girth of 6 feet.

46. The duration of the lease may affect the working plan.—The lease of the
forests is for 50 years only. It may not be considered expedient to manage the
forests leased under strict conservancy, and after the expiration of the term
of lease to restore them to the Rajah in an improved condition at a con-
siderable sacrifice of revenue. If, however, a prudent consideration of the .
future requirements of the country, is allowed its due weight, and it is decided
- to adopt a systematic management of these Forests, and thus to secure a steady
and permanent timber supply, then I would propose the following plan of
operations.

47. Working Divisions, First Division, Nachar Forest.—In Appendix
No. IT, the Forests now available are arranged in eight divisions; from
each of these about 3,000 trees may be taken at the first felling without en-
dangering the reproduction of the Forests, provided suitable arrangements
are made. The First Division comprises all the lower Forests as far as the
Melgad. This might be worked in 1865. In the Nachar Forest, which is the
best in this Division, working commenced in 1864, and 300 trees were felled.
It is supposed that in 1865 upwards of 1,800 trees more may be taken
without injury to the Forest. When arranging the details of the working
plan in this and other Deodar tracts, it should be borne in mind, that injury
by fire and wind must be guarded against as much as possible. In the
Nachar Forest, the trees have grown up exceedingly close, and if left isolated .
they are liable to be blown down by high winds. A belt of healthy trees
should therefore be left standing on the outside of the Forest wherever prac-
ticable to afford some protection to the parts thinned out. On the lower edge
of the Forest, openings would be made in this belt for the passage of the
logs.

48. Two methods of arranging felling operations.—Within the belt, two
methods of arranging felling operations might be adopted. The aim should be
to afford sufficient light to enable seedlings to spring up, and to leave a suffi-
cient number of trees standing for seed and shelter. Narrow descending strips,
the width to be regulated by the character of the locality from one hundred
to several hundred feet, might be cleared through the entire breadth of the
Forest, alternate strips of twice the width being left intact. One-half of these
alternate strips of forest would then be removed at a later period, when the
young Deodar in the lines first cleared had attained a sufficient size to grow
without shelter. The last portion of the old forest would be cleared when the
trees grown on the part first cleared commenced to produce seed in sufficient
quantity, unless it be found expedient to re-stock the Forest by planting.
Further experience of Deodar Forests must guide Forest Officers as to the
detail of this operation; it may be advisable at first, as a tentative measure,
to leave a small number of trees standing in each strip cleared.

This plan can only be carried out in compact Deodar Forests where there
has been little previous felling. As the operations of this season in Nachar
were not conducted according to this system, it may be preferable to adopt
" another plan, and to select single trees, always taking the precaution to leave
a certain number per acre, to be removed at some later period, either in
one or in two instalments.

The first plan has this advantage that the timber can be moved out of
the Forest, without disturbing the young trees, the whole or nearly the whole

e
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"of the timber on the ground béing removed at once. It will also in many
instances be found the more convenient plan for transporting the logs to
the river.

49. Necessity for clearing the Forest of timber, tops and branches.—After
the trees have been felled and trimmed, every exertion should be used to clear
the Forest of the timber, tops and branches. If the latter cannot be utilized,
they must be collected in heaps and burnt. If allowed to remain in the Forest,
they serve to feed the jungle-fires. Unless care is taken, great loss may
occur in the Nachar Forest owing to the large quantity of felled timber. If it
be impossible to remove all the logs and branches during the season in which
the trees are felled, then a path to keep out fires must be cleared round the
whole Forest, and carefully kept free of combustible matter during the dry
months.

Our aim should be to allow the Forest tract, (where felling operations
have been conducted,) complete rest until it has re-stocked itself with young
trees. Where natural reproduction does not effect this in a satisfactory
manner, assistance must be given, by clearing away the brushwood, loosening
the soil, sowing seed, or by regular planting operations.

The number of first class trees standing in the Nachar Forests is estimated
at 4,000. About one-half of these will be left after the first instalment has
been felled. A careful observation year by year of the state of the Forest will
show, after what interval the second and third instalments should be felled.

50. Other Forests of the first Division.—The Soongree Forest also be-
longing to this Division, may be treated in a similar manner, and it is supposed
that about 200 trees may be felled. The eastern part of the Division is com-
posed of the Panwi, Dippi, Kusthal and Ramni Forests. The lower part of
these having been cleared, only cight hundred trees are estimated as the yield
of the first cutting which must be conducted with the greatest care, and only
in the more remote tracts, where owing to local obstruction, timber has not been
felled. These tracts are on precipitous mountain sides difficult of access, and
water is scarce. Roads will have to be made, and rocks blasted, to form
timber slides. From the preceding remarksit is apparent, that the working of
the first division will require the undivided attention for one season of the
Officer in charge of the Sutlej Forests.

61. Second Division.—The second division comprises the Janee, Punang,
and Phinla Forests. Its boundaries are the Melgad to the west, and the
Sdeeling-gad to the east. The Phinla and Janee Forests are almost untouched,
and after slides have been prepared, felling operations might be conducted in
descending lines as above indicated. The inferior Pines found in these and
other Forests should not be allowed to stand in the strips cleared of Deodar,
and if they cannot be utilized, they should be burnt with the tops and branches
of Deodar. The terms of the lease fix a rate of Rs. 2 for every tree
of other kinds felled, this refers only to timber which can be utilized, other-
wise the loss would be considerable. If the other Pines are allowed to remain
standing on the ground from which the Deodar has been removed, the Forest
will speedily deteriorate. It is supposed that the second division will yield
about 3,000 trees as the first instalment of felling operations.

62. Third and Fourth Divisions.—The third and fourth divisions contain
the remaining Forests of the lower section in which there is a large extent of
almost virgin Forest, »iz., the Jumpan, Wasankan, and Kiuden Forest, believed
to be some of the richest of the available tracts in the valley, and hitherto pro-
tected by their situation with regard to the river and the intervening
cultivation.

The obstacles are probably not insurmountable, but to ensure success
the undivided attention of the Officer in charge of the Sutlej Forests should be
devoted to this division for several reasons. It is believed, that the plan of
clearing in lines, following the slope of the hill, may be adopted with advan-
tage. According to the plan here sketched out, these divisions would be
worked in 1867 and 1868, and as a first instalment 6000 trees might be felled.
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63. Fifth Division.—The Buspa Forests form the Fifth Division ; most of
these have been extensively worked ; the outturn of the first cutting may possi-
bly not amount to 3000 trees, which must be selected with great care.

b4. Sixzth Division.—The sixth division comprises the Forests on the left
side of the Sutlej between the Buspa River and the Shaengarang stream near
Barang. A large portion of these (the Mebar and Barang Forests) have hitherto
been considered unavailable, on account of the high precipice between the
Forests and the river. The construction of slides here will be difficult, and
will involve considerable outlay. If the obstacles can be overcome, it is hoped
that upwards of 3,000 trees may be removed as a first instalment. '

65. Seventh Division.—The Forests between the Shaengarang and Pur-
hani are the property of Surjeet Sing, Wazir of Poari, whose father received
them as a jaghir from the father of the present Rajah. On the sup-
position that a lease may be obtained of these Forests also, they are included,
forming the S8eventh division. One of these, the Stalimpi Forest, is exceedingly
valuable. Being protected by distance from the river, and rocky boulders near
its lower edge, it has never been worked. '

56. _Eighth Division.—In the last or eighth division are included a few
good Forests near Purbani and the Dogri (Chalét) of S8imoling, the Forest near
Riba and Rispa, the Teedong Forest and the whole of the available Forests on
the right bank. If the present plan is carried out, these Forests would yield
3,000 trees in 1871.

67. Provision made for 16 years.—Thus an annual supply of 3,000
trees has been provided for eight years, that is until 1871, or for seven years,
in case the Poari Forests cannot be leased. It must, however, be remembered
that though the estimates on which the arrangement is based, are only rough ap-
proximations, in many instances depending on the possibility of opening out
timber-slides from the different Forests, so much is certain, that 8,000 trees per
annum is the maximum average which can be expected during this period.
It has been stated that the whole number of first class trees in available loca-
lities probably does not exceed 58,000. Of these 24,000 will be removed during
the first period, and it may be possible to fell a second instalment of the same
number during the second period of eight years.

88. [Necessary modifications of the plan proposed.—There will be unavoid-
able exceptions in carrying out the series of operations here sketched. Where
felling is not conducted in regular lines, but where the trees are selected
over the whole extent of the Forest, the second instalment may have to be
felled before the expiry of eight years. Again, an unusual demand for timber
may be expected occasionally to arise rendering it expedient to conduct opera-
tions in two divisions simultaneously, and thus to anticipate a crop properly
appertaining to a later period. But an exceptional increase of the fellings
should be equalized by a corresponding decrease in subsequent seasons, so as
to keep within the average annual yield, as here proposed, or as may be ascer-
tained by future experience. The systematic arrangements of felling by
divisions may be objected to on the ground that it will delay the renewal of
some of the more valuable forests, such as Nachar, Soongree, Janee, Phinla,
Kiuden, and others which, in their present state, do not increase in any sensible
degree. It might be thought preferableto conduct felling operations in all the
divisions simultaneously, to give more room for the natural growth of young
trees. This, however, would distribute the work of the season over a wide
area of forests instead of concentrating it in one tract. The delay of a few
years in commencing the work in the different compact Deodar Forests of
Kunawur appears necessary in order to ensure careful and methodical manage-
ment.

It may also be objected that planting operations on a large scale have not
been included as part of the general working plan. Whenever nature fails
to produce a young forest in a satisfactory manner, planting must be resorted
to, unless the expense should be prohibitory, and it may be expedient to raise
new Deodar Forests by sowing in localities, where, owing to the level ground
and other circumstances, a rapid growth of the trees may be expected. This
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may be considered hereafter when the revenue to be derived from the Sutlej
Forests has been ascertained by actual experience.

59. Review of the resources available after sixteen years.—Assuming that
the arrangement here proposed is carried out, only a small number of the trees
now belonging to the first class will be left at the end of sixteen years,
probably those trees only which, owing to unsoundness, or other circumstances,
are not worth removing ; but meanwhile a proportion of the second class trees
will attain first class size.

It will be remembered that of the trees actually counted in the Kunawur
Forests, 3,743 belonged to the first and 4,179 to the second class. We have
also seen that taking the average rate of growth of the trees in these forests,
35 years are required for- a tree 4 6" in girth to attain 6’ in girth, and as the
trees of the 2nd class are not fewer than those of the first class, we may
expect, that, in 35 years, the second class trees will replace those of the first
class. This, however, is only partially correct, for many of the second class -
trees, on which the above assumption is based, were counted in compact
forests, where their growth was retarded by the larger trees. In one instance.
(Kilba Forests, No. 26) a number of second class trees were observed on a
sterile ledge of quartz rock where they evidently had attained their maximum
size. In other localities, a considerable proportion of smaller trees were
counted in less compact forests, where they were likely to grow into first class
trees. At all events it is evident that, in arranging the working plan, we
must provide for a regular supply of timber for at least the next 35 years.

60. Resources of the Forests not at present available.—Sixteen years have
been provided for, and to meet the wants of the remaining 19 years we must
look to the Forests not availahle under the present system of timber transport.
No estimate can at present be framed of their contents, but it is supposed
that they do not contain fewer first class trees than the forests immediately
available. As none of these have been examined, except the Kashang
Forests above Pangi, no classification can be made, but the following enumera-
tion may suffice :—

1.—The Deodar Forests on the Pabur and its tributaries.

2,—The forests on the Nogri, Choundeh and other streams below
Taranda.

38.—The forests on the Rupi, Shorang, Kandari, and other streams on
the right side of the river below Wangtu.

4.—The Wangar Forests.

5.—The Melgad Forests. These are said to be extensive and rich in

fine trees.
6.—The Punang Forests.
. 7.—The Barang Forests on the feeders of the Shaengarang.

8.—The Forests on the Tanglingad.
9.—The Upper Teedong Forests.
10.—The Kashang Forests.
11.—The Malgun Forests below Pangi.

The first step to make the timber of these Forests available, will be the
- introduction of sawyers, and the conversion of the timber into Railway
sleepers to be carried to the river. In these hills one man frequently carries
planks and other scantling measuring more than 3 cubic feet, and weigh-
ing about 120 1bs. Railway sleepers should be cut a few inches longer and one
inch'deeper and wider than the specified measurements. Pieces 103 feet long
and 6" x 11" would require two men, but could always be carried even over
difficult ground. In the side valleys, it may hereafter be expedient to collect
the timber at localities suitable for the establishment of water saw-mills,
and from these points to make roads or artificial slides to the river. All
these matters should be kept in view, and a numbher of sawyers should be
employed from the first, partly for cross cutting the logs, which has hitherto
been done by the axe, involving great waste of material, partly for sawing
timber in localities whence otherwise no timber can be removed. This will
afford an opportunity for testing the practicability of floating sawn timber
down the Sutlej river without serious injury and for ascertaining the best
season for doing this.
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It will be apparent from the preceding, that unless great caution is used,
the present resources of the Forests may be exhausted before the young trees
(which, under good management, will spring up where the existing Forest has
been cut down,) have attained maturity.

61. _Protection of the Forests against injury.—Two subjects remain to be
discussed ; first, how the Forests are to be protected from injury ; second, what
arrangements are to be made to protect the timber floated down the river from
depredation. Firesin Forests from which the timber had not been removed have
hitherto been the greatest source of injury, and it is a matter for serious con-
sideration what is to become of the Forests where large numbers of trees,
tops and branches have been left on the ground. The risk is great, and it may
be necessary to give notice that, if not removed by a certain date, the Forests
will be cleared of old timber by the Forest Department at the risk and expense
of the owners. : :

62. Injury done to the Forests by villagers.—These Forests suffer from
other sources of injury, viz., the practice the villagers have of cutting, charring
or burning the trees for cultivation, and of mutilating them to obtain planks,

oles and branches for fencing and litter for cattle. On these matters the
ease contains the following provisions :—¢ The Zemindars shall be permitted
to cut timber for fuel, charcoal, house building, and vine frames. They are
not to be prohibited from cutting down the inferior Forests for purposes of
cultivation.”

63. Demarcation of the Forests of superior value.—It will be necessary
to demarcate the Forests of superior value, to prevent their being cut down for
cultivation. This may be done year by year in those Divisions where felling
operations are being conducted. At the same time it may be expedient to
place Rangers in charge of the different Forest Divisions who should be natives
of the district. They should reside in or near the Forests under their
charge, and it would be their duty to examine the boundary marks at
stated times, to report, and, if possible, to prevent any encroachment on
the boundaries ; they would prevent such damage or depredations as are
prohibited in the lease, and would report any occurrence of note in the
Forests.

Hereafter it may be possible to induce the villagers to fell such trees
only in the demarcated or reserved tracts, as are pointed out to them by the
Forest Rangers, who would be instructed by the Forest Officer as to the trees
to be felled. Ultimately, when after 50 years the lease is renewed, a stipula-
tion might be inserted, that the demarcated localities should be at the absolute
disposal of the British Government, while the remainder of the Forests
should be available for the free use of villagers.

64. The right of collecting waifs and strays exercised by Native Chiefs.—
Under existing circumstances, the different Native Chiefs, whose territories
adjoin the Sutlej river, exercise the right of collecting waif timber on the river.
Logs or pieces which bear a distinctive mark are regarded as private
property, but logs which bear no such mark, are regarded as the property of
the Chief in whose part of the river they are caught. This right of collecting
waif is leased out by the different Chiefs, and the aggregate payments
at present are said to amount to Rs. 7,050 annually ; the detail is given in
Appendix I, No. 85. The value of this right depends on the extent of river
frontage, and the number of quiet reaches and other places in the river
where timber either strands or can be brought on shore by men on inflated
skins. Parties engaged in the timber trade on the Sutlej river complain
that under cover of these leases, marks are effaced and others substituted on logs
floating down the river, that timber is thus stolen from the rightful owner,
and that this practice of piracy is the main cause of the insecurity attending
the working of the Forests. It cannot be expected that, under these cir-
cumstances, persons with capital will embark in the trade as permit-holders,
although, hereafter, when greater security is afforded to the timber on the
river, and when the prospect of profitable working becomes more certain,
it may be very desirable to leave to private enterprise the work of felling,
cutting, and floating the timber from the Forests.

f
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If the Sutlej timber be brought down by the Forest Department, the
greatest care should be used to prevent the launching of any log or piece
which has not been properly marked. If this is done, the value of the drift
timber leases will probably fall, and the different Chiefs may then be induced
to grant these leases to the British Government.

65. Rules for the management of waif timber in British Territory.—Rules
for the management of waif timber on the Punjab rivers within British Ter-
ritory have been promulgated. These rules might be amplified by prohibiting
the seizing, cutting, and marking of timber on the river, or any interference
with it by others than the owners, or their Agents, or persons specially
authorized by the Deputy Commissioner of the District, or the Conservator of
Forests. The Native Chiefs might be induced to promulgate these rules as
law in their own territories, and thus to transfer the entire control of the waif

“timber in their jurisdiction to the British Government, in consideration of
the annual payment to be made to them for the waif timber leases. If
this can be arranged, guards might be stationed at those parts of the river
where timber is easily caught, or washed on shore, to prevent transgression
of these rules.

66. Necessity of further sources of Deodar to supplement the Forests

 of Bussahir.—The results of this enquiry show, that 3,000 trees annual-

ly is the maximum yield which can be expected for the next 16 years, and
that it is doubtful whether, after this time, the yield can be maintained at
the same figure. The average contents of these trees cannot be estimated at

more than 75 cubic feet, or one ton and a half, so that 4,600 tons, or 225,000
cubic feet annually will be the outside that can be expected. It is hoped that,
under careful management, a net revenue of Rs. 8 per ton or Rs. 12 per tree will

be realized. The limit of the arinual net revenue would thus, at present timber

prices, be Rs. 36,000.

With the prospect of these small results, it seems desirable to review the
Deodar localities between Bussahir and the plains. If anywhere nearer
the plains, a sufficient extent of compact Deodar Forests could be found to
warrant the construction of roads so as to render transport on carts possible,
it might be expedient to rely on them for future supply, and meanwhile to
work the Bussahir Forests with due care and economy of material, but with-
out reference to their maintenance and reproduction. Forests in the outer
hills have the great advantage of a more rapid rate of growth which would
considerably enhance their value.

67. Deodar localities between Bussahir and the plains.—The Jaonsar
Bawur Forests, between the Rivers Tonse and Jumna in the North Western
Provinces, and the Forests on the head waters of these rivers in Native
Gurhwal, will serve to supply the country on both sides the Jumna
River ; for the plains further west the Deodar Forests on the Choor Mountain
Range between the Giri and Tonse Rivers might possibly be made available,
and an early opportunity might be taken to examine their resources.

The Deodar localities on both sides of the line of watershed between
Simla and Nagkanda are numerous, but not sufficiently extensive to warrant
the expectation that they will ever prove a source of great importance. From
two or three of these tracts, particularly from those north-west of.the Shali
Mountain, and near Komharsen, timber was brought to the Sutlej, before the
working of the Kunawur Forests commenced.

In No. 83 of the Valuation Forest Surveys some of these tracts are
enumerated, and in No. 84 a description is given of the Chaog Forest, a fine,
but not extensive Deodar Forest, south-east of Fagu.

The Officer in charge of the Sutlej Forests must make the journey between
Simla and the Forests twice a year, before the commencement and after the
close of the working season ; he might be instructed to examine in succession
the principal Forest tracts in that line of country, including the valley of the
Pabur, from which the Borenda Pass would take him into the heart of the
Buspa Forests. This, and the survey ofthe Deodar localities on the Choor
Mountain, would complete our knowledge of the Deodar resources in this por-
fion of the Himalaya.
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APPENDIX I.

. Forest Valuation Surveys— Bussahir, 1864.

FoRrESTS Of THE LEFT BANK OF THE SUTLEI RIVER BELOW SOONGREE.

No. 1. On the flanks of the spur on which Taranda is situated, is a certain quantity
of Deodar. Some has been felled for bridges. The stumps which were seen near the road
showed a remarkably rapid growth. The age of a first class tree in this Forest, according to
these observations, would be as follows :—64, 76, 84, 43—average 67 years. Some Deodar is
also high up on the Choundehgad above the point where the road crosses this stream.

There is a large extent of Deodar Forest on the south side of the Nogri Valley, and
a Forest, called Nagadar, is on the head-waters of the Beragad, north of the new road, and
not far from the Kotgurh territory. In this Forest a large number of trees were lately cut
by the road Engineers for the repairs of bridges near Nagkanda. The examination of the
beams collected on the road, gave the following result—age of first class trees; 61, 64, 54 :—
average b9 years. There are many other Deodar localities on the Sutlej side of the mountain
range, which forms the line of water-shed between the Pabur and Sutlej from Nagkanda to
Serahn, but upon the whole this tree seems to be less frequent here than along the Deoban
range, which divides the drainage of the Tons and Jumna Rivers in Jaonsar Bhawur. This
range, however, is 40 miles further south, and its highest point rises only to 9,500 feet, whereas
the peaks at the head of the Nogri valley attain an elevation of 17,000 feet.

Nos. 2, 8. Locality.—The Soongree, also called the Thano Forest, is the first compact
mass of Deodar of any size met with in ascending the Sutlej from Rampoor by the main road.
It is a small forest of a somewhat oval shape situated close to the village of Soongree, about 2
miles north-east from Poinda, at an elevation of 7,000 feet above the sea, and at the foot of a
steep rocky ridge, running down to the river from the higher hills above.

Both surveys were made across the slope of the hill on the longer diameter of the forest,
and probably indicate nearly the average character of it.

The Deodar are almost unmixed with other trees. Small patches or single Deodar trees
are scattered over the slopes and 1idges between Soongree and Nachar, and it seems probable
that a considerable part of this tract was at one time covered with Deodar, which has now, in a
great measure, been cleared for cultivation.

8oil, §c.—The aspect of the hollow in which the Forest lies is N. N. E.; the slope is for
the most part gentle (about 15° to 20°), and the soil is deep, over Branitic rock. The whole
ground retains marks of old cultivation terraces, and the village fields extend between the
Forest and the river which is about $ths of a mile below. .

g
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Growth, §c.—Here stand, or have recently stood, some of the largest Deodars in Kunawur,
and the general size and shape of the trees are very good, being similar to those of the
Nachar Forest. Those of the first class would yield, on an average, about six logs and are
mostly straight and symmetrical, the branches commencing high on the trunk ; some of the
largest stems, however, are gnarled and branched. A considerable proportion of the first class
trees are above 12 feet in girth. )

This Forest is near a temple, to which it is said to belong, and has escaped the axe of the
timber traders, but a few trees have been cut by Zemindars. Some arrangement may be needed
to obtain permission to fell in it, and compensation will have to be given for the passage of
a slide through the fields below. The physical difficulties in constructing a slide to the river
will not be great, as the slope is fair and few rocks intervene. The Forest is of limited extent
(say 20 acres) and probably contains under 600 first class trees. The proportion of young trees
is small, this is probably the result of the closeness and height of the older trees, and the former
will increase as soon as felling commences.

NacaAR Forests,

Nos. 4—8. Locality.—Nachar is the collective name of a number of villages situated
on the north and north-east slope of the hills facing the Sutlej River, opposite the
mouth of the Kandari stream. The Deodar localities are on the slope above these villages,
and extend over a length of about two miles to near the Wangtu bridge. The average elevation
of the Forest may be estimated at 7,500 feet. The trees in the eastern portion are scattered over
precipitous rocky ground; above the village there are two compact masses of Forest separated
by waste and cultivation. The western portion may be designated as West Nachar. It is
situated on a steep slope ; the eastern portion is on terraced ground below, and on a steep rocky
slope above.

80il.—In the compact Forest the rock is granite. There seems to be a deep layer of soil
enriched by the accumulation, undisturbed for centuries, of pine leaves, roots, and branches. It
is apparent from the terrace walls still standing, that the lower part of the Eastern Nachar
Forest was cultivated before the greater part of the Cedars had sprung up. Some trees are of
much larger size than others, and may have existed before these fields were abandoned. They
have grown very close together on good soil, and under very favourable circumstances, the
stems have thus been drawn up to an unusual length, while they are not deficient in girth

. and rate of growth.

The size of the trees in the compact portion of the Eastern Nachar Forest is gigantic.
The largest standing trees measured had the following dimensions :—

Girth. Height of entire tree.

19" 6" 250
22" 6" 204’
12 178’
13 ¢ 2138’
13’ 6" T 205

In the East Nachar Forest felling operations were commenced by the Forest Department
during the present season, 300 trees were felled and 1,800 logs from 10 to 14 feet were obtained.
Several trees gave 10 logs each. A larger proportion of logs would have been obtained if the
loss from breakages in falling had not been so heavy. Upon the whole, it seems thata
length of 80 feet may be calculated as available for timber. From a series of measurements
made (Appendix V) it appears that if the girth or diameter is 100 inches near the butt, it
is 80 inches at 40’, and 60 inches at 80'.

In determining approximately the cubic contents of the trees standing on a given area,
the length available for marketable timber has been assumed at 80’, and the girth at ,%ths of
the butt girth. In Survey 8 all trees standing and stumps of fallen trees were measured on
an area 500’ x 200’, or 2-30 acres and the result was as follows :— ,

First class trees standing, 82 or 85-65 per acre.

Second s 18 or 783 ,,
Stumps of first class trees, 44 or 1913 ,,

Total ... 144 or 62:61 per acre.

Thus there stood on one acre of this portion of the Nachar Forest, before felling was
commenced, 54 first and &second class trees. The aggregate content of these 144 trees
was ascertained to have been 28,605 cubic feet, or 12,437 cubic feet per acre. This, as
explained above, excludes that part of the tree which is beyond a length of 80 feet as well as all
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branches. Under existing circumstances, the top and branches cannot be turned to account,
but, on the contrary, are an encumbrance. ‘The average content of 126 first class trees standing
and felled was 218 cubic feet, the largest being a felled tree with a diameter of 4’8" and a
content of 684 cubic feet. The average content of the 18 second class trees was 66 cubic feet.

The rate of growth of the trees in this Forest is very slow. The oldest tree, whose age
was determined by counting the annual rings on the section of the stem near the ground, was
466 years old and measured 18" 10" in girth. Six trees between 9" and 16’ 3" girth were
examined and gave the following figures :—

Girth.  Rings.

100 6 227

100 6" 228 :
9 3 87 ,

18 4 847

12 11" 210

16 0" 307

Total .., 72 6" 1,641
Average ., 12" 1 273 ; this gives an increase in girth of 0"53 per annum.
Four trees between 6 and 9 feet in girth were examined, and gave the following figures :—

Girth.  Rings.
8 0 191
70 220
7 8 150
8 8 227

Total .. 80" 11" 788
Average .. 7 ¢ 197 ; this gives an increase in girth of 0°"47 per annum

The majority of the large trees in this part of the Forest appears to be between 150 and
850 years of age. Assuming 250 years as the average, we obtain nearly 50 cubic feet
per annum an acre as the average annual increase of timber up to date in this part of the
Nachar Forest. '

The time which the trees now standing on the ground required to attain a girth of 4’ 6"
and 6’ would appear to have been 112 and 149 years respectively, if the average is taken of
the figures yielded by all the 31 trees measured, but it is probable, that the average rate of
growth in this Forest has been more rapid than this. Taking the results of the trees measured
on the 10th October, viz., from No. 24 to No. 30, the age of a 6’ tree is 118, and of a 4’ 6"
tree 88 years. These trees were selected as.instances of average growth, whereas among the
smaller trees measured on the 22nd August, there appears to, have been an undue proportion
of extremely slow growth, as they had grown up overshadowed by the larger trees. Such
instances are—

. Girth.  Age.
70 220

9 4 67

5y 0 151

5 4 160

5 8 194

I 5y 6l

& 6y 101

8 5" 118

T 4" 43

Total .. 85 841,110

Average girth 8’ 11" with an age of 123 years or an annual increase in girth
of 0"38.
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: This exceedingly slow growth does not agree with the results obtained by measuring the

larger sized trees, as shown above, nor does it agree with the results obtained on the 10th
October.

General Remarks.—The area of the Nachar Forests was estimated at 200 acres, and the
contents at 4,000 first class trees, before the felling operations of 1864 commenced. Out of
these, 300 trees have been felled. The logs should be moved outside of the Forest as speedily
as possible, and the tops and branches, if they cannot be utilized, should be collected and
burnt. If this precaution is not taken, it may be difficult to protect the Forest against des-
truction by fire. With proper management, another instalment of from 1,500 to 2,000 trees
may be felled in 1865, without serious injury to the Forest. Regarding the selection, the
following remarks may be useful. It should be borne in mind that trees which have grown
close fogether, are liable to be blown down by storms, and a belt of healthy trees should
therefore be left standing for the present on all sides wherever practicable. Within this belt
it will be sufficient to leave about 10 trees to the acre to shed seed, and to afford shelter
to seedlings springing up. We observed that a considerable space within the eastern Nachar
Forest had been completely cleared of trees, and that no seedlings had sprung up.

" As the first season’s fellings were carried on at random over a large portion of the Forest,
it will not be practicable to arrange for lines to be cleared following the slope of the hill with
belts of Forest left untouched between, which will generally be found an expedient plan of work-
ing the more compact Deodar Forests in Kunawur. '

Ultimately, the trees left for shelter round and in the Forest must be felled and removed
to give space to the young Forest. Experience and careful observation of the young trees
must show when this can be done with the least injury. While young it is hoped that the
seedlings will be sufficiently pliable, not to suffer materially by the felling of the trees and
the rolling of the timber. It may be useful to fell the third and last instalment of the trees
now standing on the ground, while the snow is lying and affords some protection to the young
trees, provided the cold is not too severe.

It is supposed that the trees to be felled next season may be between 1,500 and 2,000,
which, if all logs reach the Depdt in the plains, would give an out-turn of these two seasons
of about 300,000 cubic feet or 6,000 tons of timber. It is not, however, believed that, under
existing circumstances, more than one-half of the timber actually launched will reach the
Depdt in the plains. To ensure the arrangements here proposed being carried out in an in-
telligent and efficient manner, it appears absolutely necessary that no tree should be felled in this
Forest which has not been marked by the Forest officers in charge, and arrangements should
be made to cut up the trees into logs, to move them outside the Forest, and to utilize or
destroy by fire all tops and branches during the same season in which the trees were felled.

Former working of the Forest.—It is stated that 1,188 trees were felled in this Forest
between 1859 and 1863 by Mr. Aratoon, Soda Singh, Wazir Goshain, and Surda. A large
quantity of timber, besides that felled by the Forest Department, is lying in the Forest, be-
longing, it is said, to Mr. Aratoon and Surda. The last party has been working this year,
and the greater part of his timber has been removed, but several hundred logs of Mr. Aratoon
were lying at the top of his slide. They had been felled in 1861, and in most of them, the
sapwood was completely decayed. The logs have been rolled down to the river by three tracks-
or slides. Two of these have been used by Mr. Aratoon, and one by Surda. These are mere
tracks smoothed to a certain extent by the passage of timber. No outlay appears to have
been incurred in permanently improving them. Though the ground is favourable, a proportion.
of the logs have been injured or destroyed before reaching the rivers.

A new slide was last season made by Government. The outlay consisted in—

1st.—Compensation to villagers as the slide passes through cultivation.
2nd.—Clearing brushwood.
3rd.—Smoothing the ground and removing stones.

Protection of the Forest against injury by cullivation.—In several places round the Forest,
Deodar has been cut and burnt by the villagers for cultivation. By the terms of the lease
this practice is restricted to inferior Forests. It appears to be essential that the compact
portion of the Nachar and other superior forests, should, as soon as possible, be demarcated by
boundary marks.

The terms of the lease do not prohibit the felling of trees for agricultural and domestic
purposes by the inhabitants of the country; but as the forests are placed under the control
of the British Government, it seems not unreasonable to suppose that, within the demarcated
portion of the Nachar Forest, the cultivators will abstain from felling any trees which have not
been pointed out to them by the Forest Officers.
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ForesTs BETWEEN THE WaNaGTU BRIDGE AND THE MELGAD.

Nos. 9—11. Locality.—Near the Wangtu Bridge two streams join the Sutlej from the
south, the Lower and Upper Panwigad. About two and a half miles above the bridge is a
third stream, the Melgad. On both sides of the lower Panwigad near the Sutlej there is a certain
quantity of Deodar, and some has been cut on the east side for the Wangtu Bridge. On the
west side of the Upper Panwigad, above the village of Panwi, is a group of good sized
Deodars, and above this group are a considerable number of scattered trees. The road to the
Shatool Pass runs along on this side. Above the village the road passes through cultivated
land, and then enters a forest composed of P. ercelsa and A. Smithiana, with a very
few Deodars on the out-skirts. Higher up, no Deodar is said to be found on this side.
The space between the Upper Panwigad and Melgad is occupied by the end of a high
ridge. The western flank of this ridge is exceedingly steep and rocky, the northern face
slopes towards the Sutlej at an average angle of 40°, and presents frequent rocky
precipices. Its foot along the Sutlej is a continuous mural precipice, for upwards of a
mile and a half, in some places several hundred feet high. The eastern flank towards the
Melgad has, upon the whole, a gentler slope. Deodar is scattered in considerable quantities
over the western flank, but the trees cannot be brought to the river in the shape of logs. On

- the north face, the forests must, six years’ ago, have been very extensive, and rich in large trees ;
at present the lower parts contain nothing but stumps, and a few trees of the smaller classes.
Some valuable forest is said to remain over a range of cliffs at an elevation of more than
2,000 feet above the river. On the east side also from which logs can be slid to the Sutlej, a good
forest remains above a precipice of rocks. This is called the Ramni Forest. Further inland,
above the Melgad, some apparently good forest tracts exist, but under the present system of
working they are not available. The eastern part of these is called Kusthal, the western is
known by the name of Dippi. Surveys 9, 10, and 11 were made in the Dippi Forest imme-
diately below the range of cliffs mentioned before. ’

80il.—The rock 1s granite with a scanty covering of soil on the parts examined by us.

Other trees.—Q. incana and Cedrela serrata below the Deodar Forest. The trees principally
mixed with Deodar were P. excelsa and A. Smithiana, with Elm and Maple in moist localities.

Size of trees and rate of growth.—Above the village of Panwi a Deodar was measured
22 ft. in girth and 148 ft. high. 1In that part of the Dippi and Kusthal Forest examined by us,
the average size of the trees was not very large. The rate of growth was 1st class 117, 2nd class
88 years. It must, however, be mentioned, that when examining the Ropur Depdt in Novem-
ber, I found that the logs said to have come from the Dippi, Kusthal, and neighbouring
Forests, showed a much better rate of growth. The average results of 8 logs of average
quality®of which I counted the rings at the butt end were : —

Age of 1st class trees ... ... 90 years.
Age of 2nd class trees ... .. 66,

General Remarks.—Area. It is impossible, with the data before us, to venture upon an
estimate of the area and contents of the Dippi and Kusthal Forest. Surveys 9 to 11 indicate
a poor forest, and we did not visit the richer portion. The stumps were at the rate of 11 on
the acre, so that before felling commenced, these low parts of the forest must have averaged
upwards of 13 first class trees on one acre.

h
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Reproduction.—In some parts of the Kusthal Forest, we observed a large proportion of
seedlings, but wherever the whole of the large trees had been cut down, the ground was
covered with dense low brushwood of Abelia, Berberis, Rubus, and other shrubs, between which
no young trees could spring up.

Working.—We ascended a slide made by Mr. Aratoon. - It had the appearance of having
been smoothed by the passage of a large amount of timber, but was full of rocks and pieces of
shattered logs. Near the river it passes over a perpendicular precipice 100 feet high, and to
prevent destruction of the logs, they are only slid down when the river is in full flood
Another slide by Prem Sing was similar to the above, but its passage into the river more
favourable, being through an opening in the rocks over sloping ground. At the foot of this
slide several thousand logs and pieces of logs were counted from the road on the opposite
bank of the Sutlej. There is one main slide for the timber from the Kusthal Forest, and
there are two from the eastern portion called the Ramni Forest. At the Ramni slide about
1,000 logs, and splintered fragments were counted. We learned, that nearly 5,000 trees had
been felled in these forests between 1859 and 1863, viz :—

Panwi e.. 250 Trees
Dippi ... 1,231 ,,
Kusthal ... ... 1,086 ,,
Ramni .. ... 2,400

Karang .. 8,
' Total ... 4,948 ,,

® .

It appears desirable that the Dippi and Kusthal Forests should have complete rest for
some time, excepting the portions not yet worked. Where the forest has been worked, it is
full of the tops and branches of felled trees, and many entire trees are lying on the ground. It.
does not appear that the Forest is regularly visited by jungle fires. No demarcation of
reserved tracts is called for at present.

ForesTs BETWEEN THE MELGAD AND PUNANG-GAD.

Nos. 12—14. Locality.—The face of the ridge between the Melgad and Punang-gad
rises abruptly from the river in a precipice between 100 and 300 feet high. At an elevation
of about 1,000 feet, the slope is easier. Here is the village of Janee and above it a belt of
‘Deodar Forest, nearly a mile long, and about a fourth of a mile broad, known as the Janee
Forest. The slope is steeper in the Forest than below, near the village. On the west flank of
the ridge towards the Melgad, above Melang village, a large extent of apparently good Deodar
Forest was seen. This on account of its distance from the Sutlej is not available at present.
On the east flank facing the Pununggad, there is also a considerable tract of Deodar.

Soil.—Granite rock is seen protruding in the Janee Forest. Between the rocks the soil is
apparently rich and deep.

Olker trees—Below the Janee Forest the hill side is covered with Quercus Ilex. The
associates of Deodar are P. excelsa and 4. Smitkiana. The latter is seen abundant near the
top of the hill. ’

Rate of growth and size of trees.—The following trees were measured :-—
(1) Height 115°, girth 9'5", spread of branches 45°, both in the direction of the
slope and across it.

) 47, , 22, top broken. To the south-west of this tree is a large
’ piece of ground covered with young trees.

(G) - 18'0’, ,» 11'6", spread of branches 63’ across the slope, and 75" with
the slope.

The rings counted on other trees, as detailed in the Register, indicate a better rate of growth
than in the Nachar Forest ; the age of a first class tree being only 74, and that of a second class
tree 56 years.

General Remarks.—Regarding the area and contents of the Deodar localities in the side
valleys of the Melgad and Punanggad, no estimate can be formed. The Janee may be estimat-
ed to cover 160 acres ; the surveys give only a rate of five first class trees per acre, or a total of
800 trees. It is supposed that this estimate is considerably below the mark. The natural
reproduction of the Korest appears to be good. Numerous seedlings of this year’s growth
were observed in places with much shade, but it is doubtful whether these will ever grow to
any size. The proportion of seedlings, was generally good. In one part of the Forest almost
every stem was scorched at the base. In the western part of this Forest about 350 trees are
stated to have been cut by Mr. Arratoon, and the logs slid down. The upper part of tM® slide
is well chosen, with a slope of 38°. Near the river it passes over a perpendicular precipice
about 200 feet high; and the destruction of timber must have been very great. No rocks
have been blasted, but only brushwood cut. The remainder has never been touched on account
of the slight slope above, the rocks below, and the cultivation intervening. These obstacles
might be overcome. It is desirable to demarcate the Janee Forest on account of its vieinity to
the village. The eastern part hasevidéntly sprung up on deserted fields of which the terrace
walls remain. Survey No. 13 was made in this portion,
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FORESTS BETWEEN THE PUNANG AND SDEELING STREAMS.

Nos. 15—19. ZLocality.—It appears expedient firstto indicate the general position of all
Forests, the survey of which is described in Nos. 15 to 25. From the road on the right bank
of the Sutlej between Urni and Chergaon, a prominent object is the Badiarang Peak which rises
midway between Punang and Kilba villages, at a distance of about 5 miles in a direct line from
the river. From this Peak two principal spurs run to the river. The most eastern spur, which
reaches the Sutlej opposite the Runang-gad is marked by a high precipice forming its north
-west flank over a distance of more than three miles. The other spur is less marked, it reaches
the Sutlej near the mouth of the Runang-gad, and the village and cultivation of Punang is situat-
ed on its north slope. The space between these two spurs is sub-divided by a number of minor
spurs on the face and flanks of which the Deodar localities are situated as follows :—

(1). The Kulunga Forest facing the Punang-gad.—Not visited. Timber could be made
available at present from this Forest only by converting it into portable scantling.

(2). The Punang Forest above the village of Punang—(Not visited).

(3). The Wachamchi and Phinla Forest on both flanks of a spur which meets the
Sutlej at the mouth of the Sdeeling stream. On the west side this Forest has
been much worked, but on the east flank, high up, some of the finest Deodar
localities in Kunawur still remain, known as the Phinla or Sdeeling Forest.

(4). The Jumpan Forest below the Dogri of Kilba, on a spur which separates the
Sdeeling and Halabgar streams.

(5). The Wasankan Forest on both sides of the Halabgar stream.—In these two
Forests, 4 and 5, the size of the trees is said to approach nearer to that inthe
Nachar Forest than anywhere near the Sutlej.

(6). The Chokro and Jumki Forests.—The Jumki Forest occupies the face, and the
Chokro the west side of the spur which divides the Kilba Valley from the
Halabgar stream.

(7). The Kiuden Forest.—This joins the Chokro Forest on the spur just mention-

" ed, and extends to the east, nearly over the entire width of the Kilba Valley, of
which it occupies the upper portion. This is an extensive and very rich Forest,
entirely unworked.

(8). The Kilba Forest, between the eastern main spur mentioned before, and the first
secondary spur from it to the west.

The Punung and the western portion of the Phinla Forest have been worked, and are
at the head of a large timber slide, which we ascended from our camp on the Sutlej River.
The slide is more than a mile long, and rises at an angle of about 35°. In this part of the
Forest, surveys 15 and 16 were taken. Further east the jungle has the name of Phinla
Forest (surveys 17,18 and 19). It extends to the limit of Deodars at an elevation of pro-
bably 10,000 feet. No. 18 is a rich forest, which has sprung up on old fields. These, to judge
by the size of the trees, must have been deserted about 200 years ago. Higher up (survey
19) the forest is a mixture of P. Webbiana, Birch, and a little Deodar.

Aspect, Slope, and Soil.—The rock is granite with a good covering of soil. The aspect of
these Forests is north and north-east, and the slope is from 80°. to 85° In the upper portion of
the Phinla Forest the slope is broken by the old terraces made for cultivation.

Other trees—Besides P. excelsa and A. Smithiana there are in moist localities Rius,
Alnus, Poplar and Maple, below, and P. Webbiana with Birch, in the higher parts of the Forest.

Rate of growth and size of trees.—The following trees were measured : —

(1). Girth 14'6" height 117
®. , 8 , 116

The largest trees are found on the deserted fields in the upper part of the Phinla Forest.
The trees stand very close, and the stems are clear of branches to a considerable height.

General Remarks.—No estimate of the area and contents of the Punang and Wachamche
Forests can be attempted. The Phinla Forests may cover upwards of 300 acres, which, at
the rate of 10 first class trees per acre, would give a total of 3,000 first class trees. Our guide
stated that logs could be rolled from the Punang Forest into the main river. The growth of young
trees throughout these Forests is good ; large numbers exist wherever trees have been removed,
and a judicious arrangement of felling operations would ensure a satisfactory reproduction of
the Forest. At the head of the slide in survey No. 15, 82 trees killed by fire were counted.
Some of these had been burnt intentionally in forming clearings for cultivation, but the
greater portion had apparently been killed by jungle-fires. )

Stide from the Punang Forest.—Little has been done to improve this slide beyond rolling
logs .down it to the river. Several huge rocks and a large mass of smaller boulders are in
the line which the logs have taken, and consequently a considerable number have been
broken into two, or entirely smashed. We counted 256 half logs and pieces along the upper
portiom of the slide. A large quantity of shattered fragments was also lying at the foot of
the slide near the river. In many instances the logs had split length-ways into two halves.
A moderate expenditure in blasting rocks would have made this an excellent road for timber,
and probably have saved a large proportion of the timber felled in this Forest ; unfortunately
it is too late now, as the greater part of the Deodar at the head of the slide has been cut down.
In the Punang Forest 888 trees are said to have been felled from 1859 to 1863. To judge
by the number of stumps, this part of the forest contained before working commenced 10
trees per acre.
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FORESTS ON BOTH SIDES OF THE HALABGAR STREAM.

Nos. 20 and 21. ZLocality.—The road from the pastures at the head of the Sdeeling
River to Kilba village, first crosses several of the feeders of this stream near the limits of
arborescent vegetation. It then descends on a gentle slope over fields and open pastures,
belonging to the Dogri of Kilba, towards the Halabgar stream. On the spur between this
stream and the Sdeeling is the Jumpan Forest. It commences immediately below the fields,
and extends to within a short distance of the Sutle]. This is one of the richest forests re-
maining on the Sutlej, stated to have been protected by the rocky state of the ground,
rendering the removal of timber difficalt. We visited only the upper end of the forest,
and found the size and growth of the trees magniticent. The forest east of the Halabgar
stream is broken up into a number of distinet forest tracts, situated between the
Halabgar stream and a sharp ridge of quartz rock, which divides the stream from
the amphitheatre, in which the Forests and fields of Kilba are situated. Along the
west flank of this ridge the lower portion is known as the Chokro Forest. The upper por-
tion near the stream is more compact, and in this survey No. 20 was taken. It is called
‘Wasankan Forest. Below the Chokro Forest on the triangular head of the spur is a small
tract called Jumki. From this locality Mr. Aratoon is said to have removed 15 trees.

Soil, &c.—Granite rock with good soil in the Wasankan, with a slope of 80° and a north
north-west aspect, and poor quartz rock in the Chokro Forest.

Rate of growth, size of trees, and reproduction.—According to the data collected, the rate of
growth in the Wasankan Forest is slow, the age of a first class tree 6 feet in girth, varying
from 152 to 181 years. The first class trees seen in the Wasankan Forest were mostly of
good size; one was measured 9 feet 4 inchesin girth, and 135 feet high the proportion of

_young trees was satisfactory, wherever there was sufficient light to enable them to spring up.

General Remarks.—The lower part of the Chokro Forest has been much worked lately;
it should now be left alone. The trees which remain are too much scattered to admit of further
felling without destroying the forest; but the Jumpan and Wasankan Forest might be worked
at once ; some expense would be necessary for making timber slides to the river. The slides
by which the timber has been removed from the Chokro Forest are apparently nothing but
the slope of the hill, somewhat smoothed by the gliding down of the logs. Two hundred
trees are said to have Leen cut in this part by Mr. Aratoon, and 200 logs sent down. The
slides, where we saw them were the bare rock, a little smoothed by the passage of the logs,
and without trace of any labour bestowed upon them. To judge from general appearances, the
contents of the forests on both banks of the Halabgar stream, viz., Jumpan, Wasankan, and
Chokro, may be assumed to be about equil to those of the Phinla Forests.

KiupeEN ForesT.

Nos. 22—25. Locality.—The Kiuden Forestis situated above the village of Kilba
on a large extent of deserted fields, of which the terrace walls are still standing.
It joins the eastern portion of the Chokro Forest, and its area may be estimated at 300 acres;
it is one of the hest and most compact forests that we have examined, and second only to
Nachar.



(81

80il, slope, aspect, &c.—~The rock is quartzose, but the soil is rich from being terraced, and
from having been enriched by the accumulation of vegetable matter for centuries. The slope
has a northern aspect, and is from 23° to 35° where there are no terraces.

Otker trees.—Quercus Ilex, and Pinus Gerardiana are common between the village and
the forest.
Rate of growth, size, and reproduction.—The trees in this forest are of large size, the stems
are clear of branches, and do not lose in girth-much. The following trees wera measured :—
(1) Girth 89", age 84 years
(2) » 5’4.’ .’) 149 »
(38) » 130" height 145 feet
These, trees, however, were not fair specimens of the rate of growth. The first was
measured on poor rocky soil below the forest; the second was the stump of a tree that
had grown oppressed by the other trees, 60 fect of the stem of first class trees may, in this
Forest, be considered available for timber, and the mean girth for this length is about ¢
of the butt girth.

The quantity of timber standing on an acre is large ; on one-third of an acre along one
of the old terraces 19 trees of the first class, and 11 of the second were measured with an
aggregate cubic contents of 2,933 feet, which gives 8,971 cubic feet per acre. The
average contents of a first class tree was 142, and of a second and third class tree 22 cubic
feet. In another locality the trees of different classes were counted on an area of 350" x 200’
with the following result :—

First class trees 57, cubic content, 8,094 cubic feet.

Second ,, 83, ’ 726 »
Total ... 8,820 »» on 1°60 acre, or 5,512
cubic feet per acre. e

The average age of the first class trees from 6 to 10 feet in girth may be assumed at
about 180 years. This would give an average annual timber production per acre up to date,
of 50 cubic feet in the first, and 31 in the second locality, not taking into account tops and
branches, and the trees which have died as the forest grew up.

Assuming the average number of first class trees per acre to be 20, this would give for
. the Kiuden Forest about 6,000 first class trees. This is, we believe, a moderate estimate. The
growth of young trees is good ; wherever light was given by the death or fall of large trees,
seedlings had sprung up in abundance. There was in the Forest a clearance of about 150
feet broad, and several hundred feet long, down the slope. This was covered with young
trees. The attempt might here be made with success to clear alternate strips, from 100 to 200
feet wide, of all first class trees that will yield marketable timber, leaving the forest on both
sides intact, and likewise a belt of forest above, at the top.

General Remarks.—The forest has been protected by the fields of Kilba intervening
between it and the river, the owners of which would have to be compensated in case slides
were made. There seems to be no physical obstacle against the removal of the timber.

KiLBa Forgsrt.

No. 26. Locality.—A high and precipitous wall of quartzose rock bounds the valley, in
which the fields and - village of Kilba are situated, to the east. After ascending this ridge
we found that towards the east side it slopes more gradually, the strata of the rock
having a northerly strike and a dip to the east. The valley between this ridge and the
main spur mentioned above, is drained by a small stream which joins the Sutlej below the mouth
of the Runang-gad. Before working commenced, a good Deodar Forest appears to have
covered the slopes of this valley. But now, excepting the upper part, it may almost be called
a Forest of stumps. We proceeded downwards along the crest of the ridge, and then descend-
f,d tohthf'dbed of the little stream mentioned above, which is used as a slide with several

ranch slides.

80il, slope, and aspect.—In the upper part of the Forest there is little soil on the quartz
rock, and the growth of the trees is poor; the greater portion of the third class trees
counted, were stunted trees, found along the crest of the ridge. Lower down the soil appears
to be favourable. The slope is about 85° and the aspect of the portion surveyed is N. N. E.

Other trees—Above A Smithiana is almost the only tree mixed with Deodar ; lower
down Quercus Ilex is abundant. One tree measured 6'10" in girth, with a clear stem 20 long.

Rate of growth, size, and reproduction.—The following trees were measured.— :

The detail of the trees examined is given in Appendix III, No. 9, theresult is 138 years for
the age of a tree 6’ in girth, and 100 for a tree in girth 4 feet 6 inches. This is slow growth.

The young trees of the fourth class were not counted, but their number was very large.
General Remarks—1,202 trees are stated to have been felled in this forest in 1859 and
1863. That portion which was surveyed, has principally been worked by Mr. Aratoon. The
work has not apparently been conducted in a careful manner. In the upper part of the Forest
large numbers of trees were felled, but hardly any removed. Out of 115 trees felled, of which
the stumps were counted, 32 had been left lying on the ground untouched. These had been

1
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lying on the ground for several years; some had been injured by fires, and all are likely to
suffer from decay of the sapwood before they are removed. If it is at all intended to husband
the timber resources of these Forests, some steps will have to be taken to compel the owners
of timber remaining within them, to remove it without further delay.

Slides.—We crossed several slides, and examined particularly that slide which follows the
bed of the torrent above described. As the water of this stream is required by the inhabitants
of Kilba for the irrigation of their fields, a channel across the slide had been made, and
bridged over with rough stones, so as to enable the logs to pass over it without injury to
irrigation. The bed of the torrent was full of large boulders of rock and debris of logs,
showing that a proportion of the timber had been injured or destroyed in their passage down-
wards. It was stated by our guides that 1,000 trees had been felled in this forest. To judge
by the number of stumps counted, the portion surveyed must have contained upwards of
seven first class trees per acre. Now it only contains one per acre on an average; and should
the masg of dry trees and branches with which the ground is now covered catch fire, trees still
standing would be entirely destroyed, the ground would be covered with ghrubs, and the
reproduction of the Forest would seriously be endangered. If practicable, a short time should
be fixed for the removal of the timber from this Forest, and if this is not done by the date fixed,
it would have to be removed by the Forest Department. The tops and branches of the trees
which cannot be utilized, should then be collected in heaps and destroyed by fire, so as to give
the young trees a fair chance to spring up. Otherwise the forest should be left alone, and its
contents cannot be reckoned as part of the resources immediately available.

Kunar AND Sapnt Foresrts.

No. 27. Locality.—Between the spur, which, as described before, bounds the Kilba
Forest to the east, and another spur which runs from it to the junction of the Buspa and
Sutlej Rivers, the village and Forest of Kunaiis situated. The most compact portion
of this Forest is on the east slope of the ridge above the road from Kilba to Kunai,
The portion below the road has been extensively worked by Mr. Aratoon. On the west side
of the spur which runs towards the junction of the Buspa and Sutlej, and divides Kunai from
Sapni, is the Kumkumee, and on the east is the Sapni or Rapung Forest. At the top, near the
upper road from Sapni to Kunai, these two Forest tracts join. There is a lower road through
these Forests.

Lower part of the Forest destroyed.—A part of Kumkumee Forest and the entire Sapni
Forest below this road have been destroyed by fire. It was stated by my guides, and
confirmed by Mr. Aratoon’s Agent, that a few years ago, after the trees in these Forests had
been felled, a portion only was removed, and the greater part of the trees was left lying on the

ound. In two successive seasons fire entered the Forest, destroyed all timber felled, and®

killed the standing trees. In the Sapuni Forest, I counted on a length of 1,600 feet along the
lower road, 410 stumps of large trees, all charred or half-burnt, and 71 first class trees standing
but killed, besides the remains of a large number of trees of the smaller class all killed by the
fire. No young trees had sprung up ; the ground was naked and barren, and will probably
remain so or produce low scrub only. Calculating the number of stumps and killed first class
trees per acre, we obtain 3274 first class trees per acre on the ground surveyed before the
Forest was destroyed. This lower part of the Sapni Forest must have been one of the finest
Forests on the Sutlej before it was burnt. The area of the forest thus destroyed measured
probably more than 100 acres. It is reported that 250 trees were felled in the Kunai, and
447 trees in the Sapni Forest between 1859 and 1863. The latter statement regarding the
Sapni Forest must be considerably below the number actually felled, as the stumps counted on
a small portion alone amounted to 410.

Forests still remaining.—The compact portion of the Kunai Forest, and what remains of
the two others, may be estimated to cover about 200 acres. In the Kumkumee Forest along
the upper road, I estimated the first class Deodar trees at 10 per acre with about two additional
of A. Smithiana, and a few P. excelsa. The Sapni Forests are much richer; there appeared
to be upwards of 15 first class trees on the acre. The soil in these two forests is very rich,
the rock being a gneissoid granite. Assuming 10 trees per acre, the number of first class
trees remaining in these three Forests may be estimated at 2,000.

Size of trees and rafe of growth.—The following trees were measured : —

Kumkume Forest (1) tree, girth 100" height 150

»» (2) 2 2 180" 2 150/ .
" (8) stump ,, 9'9" ’ —, rings 170
Sapni Forest - “ ., 5 24'0'" » —
» (5) » » ] 2'0 1) - » 1 76
(6) 7l6" iy - » 120

b2 b 2 Ed
These indicate an age of 90 years for 6’ and 65 years for 4 6" in girth.

Near the Kunai Forest, round a temple, six gigantic trees stand on an area of 100’ by 100"
or about one-fourth of an acre. Four of these were measured, and had the following girths at
6’ from the ground :—

: 25'4", 249", 28'2", 174",

The age of the largest of these trees cannot be less than 600 years.

Future management.—It appears desirable to demarcate the remaining portions of the
three Forests here described, and thus to secure their effectual preservation.
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FoRESTS BETWEEN THE SAPNI AND BuRu STREAM.

Nos. 28—81. Locality.—Between Sapni and Buru garang, up which leads the road to
the Buru or Borenda Pass, are two streams, the Rapang-gad and another stream which passes
the village of Batoring on its way to the Buspa. The Churi Forest is on the spur which
divides these two streams, above the road from Sapni to Shoang; the Buru Forest is on both
sides of the Batoring stream, but principally on the side towards Buru, the lower portion on
the right bank.of the stream is called Batoring Forest. Besides these, some patches of Deodar
producing forest were observed south-west of the village of Buru, which were not visited.

8oil, Slope, and Aspect.—In the Churi Forest the aspect is north, the slope 35°and the
soil fair. In a portion of the Buru Forest (No. 80), the Deodar grows on deserted fields, and
here the forest 1s best, the slope is 85° and the aspect north and north-east.

Rate of growth, size of trees, and reproduction.—In the Batoring Forest near the road,
the average size of the first class trees is girth 10’ to 12, height 150°. In the Buru Forest one
tree was measured, girth 6’ 4", rings 104. The other trees of the first class averaged about
the same size. It is supposed that the trees in the Churi Forest would yield, on the average,
3 logs of 12 feet each, and that the trees in the Buru Forest will, if any thing, yield a greater
length of marketable log. Assuming the area to be 120 acres, containing 5 first class trees on an
acre, these two forests contain 600 first class trees. 485 trees are reported to have been
felled in the Buru Forests between 1860 and 1862. The only person who has felled timber
in the Buspa valley above the village of Buru, is Mr. Aratoon.

ForESTS BETWEEN THE BURU STREAM AND SHOANG.

Nos. 82—35. ZLocality.—Between the Buru garang and Shoang village is a broad rocky
shoulder, about 14 mile wide. The road from Buru to Shoang village leads along the hill-side,
which has a north-east aspect and a slope of 85°. In many places there is but little soil on
the rock, which is distinctly stratified ; and parts of the hill are perfectly bare of trees.
These barren slopes separate the four belts of forest in which the survey was made. The line
was taken along the road.

Rate of growth, §c.—The following trees were measured. From the trees examined in
this forest and entered in No. 18 of the Register in Appendix III, it would appear that the
average age of first and second class trees in this forest tract is about 91 ‘years fora girth of
6, and 66 years for a girth of 4’ 6".

These forests have been worked extensively by Mr. Aratoon. 1,021 trees are reported to
have been felled between 1859 and 1863. Five slides were observed, viz, tracks where a suit-
ably situated slope of the hill had been smoothed by sending timber down to the river. The
total number of first class trees counted on 20.65 acres in these forests was 121, the total
number of stumps 109, this gives an average of 11 first class trees per acre before the working
was commenced, of which about one-half have been removed. The total area may be about
800 acres, still containing upwards of 1,500 first class trees. :

Puture management.—These forests should have rest; for some time no trees should be
felled. Demarcation does not seem to be called for, as there appears to be no ground to appre.
hend injury from cultivation at present.
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FORESTS BETWEEN SHOANG AND SANGIA.

No. 386. ZLocality—Between Shoang village and Sangla on the left side of the Buspa,
Deodar is scattered on the lower slopes of the hills. According to Gerard, the elevation of
Sangla is 8,568 feet. The tree hardly -exceeds an elevation of 9,500 feet in the Buspa
valley. Chasoo is 9,174 feet, and a few hundred feet above the village Deodar ceases, and
Pinus excelsa, Birch, and Picea Webbiana take its place, and carry arborescent vegetation
about 2,000 feet higher up. Four distinet Deodar tracts may be considered :—

(1).—A considerable number of Deodar trees is on the west slope of a rocky pre-
cipice which skirts the Sapoorts Garang, the stream between Shoang and
Chasoo. This precipice has a broad step about 300 yards wide, drained
by a small ravine which joins the Buspa River below a Dogri of Chagoo
village. This ravine has been used as a slide by Mr. Aratoon. It has a
gentle slope, and is altogether a favourable locality; but the slide has
not been improved by blasting or otherwise. Some Deodar is also on a
ledge of the rock which projects to the north.

(2).—The left bank of the Buspa River is high and steep, from the mouth of the
Sapoorts Garang to the gorge where the river leaves the flat of Sangla;
between these two points the river runs over a succession of falls and
rapids. This high and steep bank is covered with Deodar and a few
trees of 4 Smithiana; and a number of trees have been felled here by

Mr. Aratoon.

(8).—On the left bank of the Buspa river, above the gorge described. Here the
hills approach the river, and were formerly covered with a fair Deodar
Forest ; a small number of trees only is left at present, the greater
portion of the larger trees having been cut down. This forest is called
the Chidu Forest.

(4).—Opposite Sangla is a small Forest of Deodar, on the north face of a hill
This is called the Limsantang Forest, and has not been worked. It is
said that the villagers would not allow trees to be felled.

Rate of growth and size of trees.—The figures given in Nos. 14, 15, 16 of the separate
Register in Appendix III give an average age of 72 years at 6’ girth, and of 53 years at 4' 6"
girth. One tree growing between the precipice and the Sapoorts Garang measured girth : 16’ 6"

height 145"

Future management.—The only forest of the four here described, that appears to
call for demarcation, is that opposite Sangla. It is considered sacred, and the trees are cut
only for temples and other sacred buildings. The question may, therefore, be raised whether this
forest can, with propriety, be demarcated. No survey was made of these different Forest
tracts; but the aggregate area does not probably exceed 200 acres, and the Forests are not
likely to contain at present more than 1,000 first class trees. It is reported that 551 trees
were felled by Mr. Aratoon between 1859 and 1862, in the Chasoo Forest.

SErINCcHE FOREsTs.

Nos. 837—389. Locality.—The highest forests of importance on the right side of the
Buspa River are opposite the village of Bursari, and below the Dogri of Serinche, between
the river and the steep cliffs, which bound the valley on this side. The width of the Forest
nowhere exceeds half a mile, and is commonly much less.

Sdil, Slope, and Aspect.—The ground along the river is covered with blocks of granite,
and there is apparently little soil between them. The slope is steep near the river and gentle
higher up.

Rate of growth and size.—The following trees were measured :—

No. (1) girth 7° 7" rings 68 No. (8) girth 10’ 6" rings 89
s @, T 9 ., 65 »n (9 » 124", 147
2 (3) » 6, 5" » 65 2 (10) » 7' 5" » 200
n @), T 6 , 67 » (1) 5 T2, 144
»n B) , 610" , 66 » (12) 89, 97
» (6 , 6100 , 93 » (18) , 88, 217
» (M) » 119, 142 » (14) , 538, 89

The trees numbered 1 to 9 and 12, had grown on a gentle slope of about 10°. Nos. 10 to
14 stood on a steep slope of 30° with a south aspect. The rock in all instances was granite.
These figures confirm the result of observations in other parts of Kunawur, tending to show
that, on a gentle slope, the rate of growth is commonly better than on a slope of a steep
gradient. These figures indicate for the trees on an easy slope an average age of 44 years
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_ for 4 6" girth, and of 62 for 6' 0" girth., For the other trees the corresponding ages
are 98 and 132. The rate at which the stem diminishes in girth towards the top appears from

the following figures :—

, i Girthat 2 110" Rings 142

, 8t 52 50" " 100

,» at & 106 , 89

, at 5% 42 | —

5 at 64 80" 47
The trees in this Forest are not generally very large. The first class trees left standing
are mostly under 10’ in girth and under 80’ in height, the largest tree measured had a girth of
17' 10", and was 105’ high. The size of the stumps shows that formerly the Forest produced .
larger timbers. It is stated that the greater number of trees only produced 2 logs eac

General Remarks.—The number of {;ung trees in suitable localities is favourable, 847
trees are reported to have been felled in this Forest. 114 stumps were counted, and of these 20
trees had not been removed. Not more than a few hundred first class trees are left standing on
the ground.

RagcaaM FoREsT.

No. 40. ZLocality—This Forest is on the right bank of the Buspa, on an island formed
by this river and the Runalgad, a considerable torrent which is fed by one of the glaciers of
the Raldang Range. This stream, before its junction with the Buspa, divides into a number
of branches, the principal one of which runs for about a mile parallel to the Buspa River
through a flat above the village of Bursari. The Forest consists of two patches; the survey
was taken in the upper one.

8oil, c.—The ground is covered with granite boulders. The soil is very sandy.

Rate of growth and size.—The following trees were measured :— :

(1) Girth 90" Height 100’
(2) , 85" rings 130
@3) , M » 136
4) , 78 » 196

The trees are of good height and well proportioned. The two patches mentioned may
contain upwards of 100 first class trees. The rate of growth is slow, though the ground is
level. It is believed, that the soil is poor and water-logged. :

Observations on the limit of Deodars in the Buspa valley.—Between the flat above Sangla
and the village of Rakcham, there are two distinct steps in the valley; in each the ascent is
over a mass of granite boulders. These granite boulders fill up the valley from one side to the
other, and may possibly be the remains of large terminal moraines of a glacier, which at some
remote period filled the upper part of the Buspa valley. Scattered D trees are found at
the foot of the first or upper old Moraine on the right or north bank of the river. According
to Gerard, the elevation of Sangla is 8,568', and of Rakcham 10,456’ Hence the upper limit of
Deodar in this part of the Buspa valley, may be assumed to be about 10,000,

Yax Bursarr FoREsTs.

No. 41. Locality—On the left bank of the Buspa River, between the Rupti-gad opposite
Sangla and the first step or old Moraine above the village of Bursari, the lower slopes of the
hills and the steep banks of the river are more or less covered with Deodar. The tract between
the Rupti and Hurba-gad is known under the name of Hurba Forest; the remainder is called
below Ek-Bursari Forest, and above Burra Bursari. The survey was conducted from the
bridge below Bursari village downwards, on flat terraces above the river.

80il, §¢.—The Forest is on tolerably flat terraces along the margin of the river, becoming
steep and rocky some hundred yards off. The soil of the lower part is fair. The rock observed
was granite ; the slope varies.
Rate of growth, size, §e.—The following, trees were measured :—
(1) Stump girth 7 2," rings 115.
® » . B2, 9L
@  » » 42, 10L
The trees were well grown and of good height.
 General Remarks.—These Forests were worked by Mr. Arratoon about 4 years ago. In
accessible portions, a considerable proportion of the large sized trees has been cut down.
Opposite the bridge were found 88 logs cut by Mr. Arratoon 4 years ago, and which had been left
lying. Some of these logs were partially decayed. A considerable tract of the Forest had been
completely destroyed by an avalanche. The trees had been thrown down and are lying on the
ground. No young trees had sprung up in the tract thus destroyed. Mr. Arratoon is stated
to have felled 456 trees in the Bursar Forest; but of this, and of the timber cut by him in
other parts of the valley above the gorge near Chasoo, a considerable proportion is still lying
in various places along the Buspa River, having been deposited there by high floods. On the
sands above the gorge we counted above 100 logs lying within a small space, which, with very
small outlay, might be rolled into the river. The Forests on the left side of the Buspa River
above Sangla, still contain a considerable quantity of Deodar, covering probably several hundred
acres.
k
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Rarur ANpD KarcHaM Forgests.

No. 42. Remarks.—These Forests face the Sutlej and Buspa Rivers immediately above their
junction. They were not surveyed, but as the roads from Rogi to the Runang, and from Sapni
to Buru lead on the opposite sides of the Buspa and Sutlej valleys, and within an average
distance, as the crow flies, of not more than 2 miles from these Forests, we had a good oppor-
tunity of forming a general idea of the extent of these Deodar localities.

Locality.—The spur which runs down from the mountain, the shoulder of which is crossed
by the Harang Pass, to the junction of the Buspa and Sutlej Rivers, is well clothed with Forest
on the side towards the Sutlej. These Forests, as far as Mebar village, are called the Ralli
Forests from a village on the banks of the river. The slope is apparently steep. The aspect is
northerly, Deodar covers a considerable area in the middle of the slope, interrupted only by a
few ravines, precipices of rock and narrow barren belts. Above it is Birch, P. Webbiana and
P. excelsa, antf below a Forest of P. Gerardiana and Quercus Ilexz. There are two slides from

these Forests to the Sutlej, but a portion of the Forest is stated never to have been worked,
because protected by precipices below.

On the side towards the Buspa there is an open grassy slope below, above which there are
several extensive tracts which at one time were covered with Deodar. These are called the
Karcham Forests. They may be said to extend to nearly opposite Biiri village. Above this
as far as Sangla, there are but scattered trees on this side of the Buspa River. Three slides lead
from these Forests to the Buspa River. The Forests have been worked, and 179 trees are

reported to have been felled in 1859 and 1863. In the Ralli Forests 306 trees are reported to
have been felled during the same period. :

MEeBAR FORESTs.

Nos. 48—47. Locality—~From the village of Mebar to Barung, the left bank of the Sutlej
is lined by a range of precipitous and high cliffs, Above these cliffs is a series of gnod Deodar
localities, which have been worked in one place only, and have otherwise been protected by
these rocks. The western part of this Forest is called Mebar, the eastern Barung. In
the Mebar Forest the survey went first through the Forest below the village into
a small ravine to the east (43); thence across the ravine to the edge of the precipice (44);
and at last upwards to the road from Mebar to Barung and along this road (45, 46, 47).

Soil, Aspect, Slope, i&;'c.—'l‘he rock is a grey schist, sometimes morelike clay-slate, some-
times more quartzose. The strike of the strata is from north to south, and the dip eastward.
Nos. 43 and 44, aspect north, slope 35°, soil good, and some old cultivation terraces—in

The stumps are from Zemindars felling. Nos. 45 and 46, nearly as before, slope 38,° rock

schistose, with fair amount of soil, and old cultivation on lower part. No. 47, very rocky, and
with but little soil, slope 38.°

Rate of growth, size, §ec.—The trees are well shaped, but not very tall. The first class trees
are about 80' high. The largest tree measured was below Mebar vi ; girth 18' 47, height
135, two others measured girth 9’ 4," height 80, girth 10°, height 85, most large trees are
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branched to near the ground. The rate of growth is fair, The following trees were
measured :— .

Girth & 4" rings 129

2 80 183
” &7 , 152
” 64 , 165
» o, 172
»» 90 , 130
»”» YARE- S 155

These figures give 113 ]{ears for a girth of 6, and 83 years for a girth of 4' 6", 181 trees are
reported to have been felled by Soda Sing in the Mebar Forests at the locality indicated above.

Barune Forgst.

No. 48. Locality—The Forest tract of which the survey is given, is a continuation of
the Mebar Forest; there appears to be no sharp geographical division between
them. The survey followed the road from Mebar to Barung. The high precipice along the
river continues to the village of Barung. Above this village the Shaen-garang joins the
Sutlej. On the left side of this stream there are several Deodar localities which were not
surveyed. From these the timber cannot be rolled into the main river. They would however
be available in case arrangements could be made to bring down sawn timber.

80il, slope, and aspect.—The rock is a hard quartzose schist with a considerable quantity of
Mica. The slope is gentle, about 20°. Where the trees are growing, the aspect is north-east.

Rate of growth, size, §c.—The trees are branched to the ground, but well shaped and of
fair size. One tree 16'-6" in girth was 90' high. The area of the Mebar and Barung Forests
covers upwards of 350 acres, and may be estimated to contain about 2,500 first class trees. A
small quantity of timber only is said to have been felled in the Barung Forests.

TanerLiN Forgesr,

No. 49. ZLocality, §c.—Between the Shaen-gad and the Tanglin-gad, a steep face of hill,
about one mile broad, slopes like a large triangle from the top of ome of the spurs of
the Raldang mountains. A large portion of this slope, the area of which may be
estimated at about two-thirds of a square mile, was formerly covered with good Deodar
Forest, and in localities not easily worked, a large number of good trees are said still to
remain standing. We were prevented by want of time from surveyin% this Forest ; but to
judge of what can be seen at a distance, we believe that a considerable quantity of timber
remains available. This Forest is stated to have been extensively worked by Mr. Arratoon
before 1862, and by Kan Sing and others after that time. This Forest together with the
neighbouring Forests was given as a Jagheer by the late Rajah to the father of Surjeet, Waazir
of Poari. The boundaries are the Shaen-garang below, and Kibar Dogri near Purbani above.
It is stated that in the whole extent of these Forests, 3,052 trees were felled between 1861
and 1864.

Stavimpr Forest.

No. 50. Locality.—Between the Tanglin-gad and the village of Poari, one of the spurs of
the Jastangrang peak risesinto a cone shaped hill. The lower part of this hill {owards
the river and the Dogris of Tanglin and Skangrang is composed of detritus of granite,
intermixed with granite boulders. The back of the hill and the neck which join it to
the main range is composed of a stratified quartzose rock. The lower part of the hill is
covered with P. Gerardiana, but on the back and on the upper part of the slope from
the neck towards Poari village, there is a fine Deodar Forest, called the Stalimpi Forest.
Higher up the trees stand on a gentle gms;y slope with a north-west aspect. Lower down
the ground is covered with large granite boulders; here P. Gerardiana commences; and further
down towards the river no Deodar is to be seen. We ascended the back of the hill from
Skangrang Dogri, and the trees were counted in descending over the neck described towards
the village of Poari. A considerable quantity of Deodar was also observed on a separate
spur to the south-east, separated from the hill just described by a small stream, which waters
the gardens and fields of Skangrang. This part of the Forest could only be worked if the
timber were sawn up into scantling and carried over land to the river. It was not visited.

Rate of growth, size, §c.—The size of the trees in the Stalimpi Forest is very good ;
one tree was measured with a girth of 18-9". The Stalimpi Forest may be assumed to
cover 150 acres with upwards of 1,000 first class trees. It seems to have been protected by
the boulders in its lower part, and its distance from the river ; but there is no apparent reason
why a timber-slide might not be made ; some outlay would have to be incurred. This Forest
like the next is said to belong to Wazir Surjeet Sing of Poari.
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FORESTS BETWEEN POARI AND PURBANI.

.

No. 51.—Stumps almost all of this year, Slope 38°; aspect, north western; soil good
on schistose rock with mica. Average of 1st class trees yield 3 logs at most.

No. 52.—One small patch of young trees burned up, otherwise as No. b1.

No. 53.—Very steep, 45°, and rocky. Soil poor. Trees not likely to yield more than
1} to 2 logs; otherwise as before.

No. 54.—Slope 40°. Fair soil on rock, the same asthat of Barung Forests. First class
trees average nearly 4 logs.

Locality, &ec.~These forests, which range from 8,000 feet to nearly 10,000 feet above the
sea, are situated partly on the steep slape above the mountain bay, in which the village of
Poari lies, and partly on the precipitous rocky face to the north. The former have been largely
worked, but owing to the difficulties of the ground, &c., the latter are still intact. The lower
part of the slopes is clothed with Pinus Gerardiana, above which the Deodar extends nearly to
the precipitous cliffs which here crest the mountain. Surveys 51-58 were made across, and near
the two chief timber elides (Shunalang and Kanunki), and indicate the present character
of the forest where felling has been largely carried on. Survey 54 was made across that part
where there has not been systematic felling, and which, indeed, is by no means so rich in trees
as the former has been.

Aspect, §ec.—The aspect of these forests varies from north-west to west. The slope from
88° to 45°. 'The soil is good and in fair quantity towards the south and north, but poor and
scanty in the central steeper part, where the rock, a hard grey schist with mica, crops out
abundantly, There are no traces of old cultivation terraces in any part.

Character of the Forest.—The trees are mostly Deodar, with a small proportion of P.
Gerardiana intermixed, and a few P. ercelsa towards the north where the track of the survey
reached a greater elevation. The Deodar trees are of symmetrical shape, but of no
great size; those of the first class towards the south and north yielding only 8 logs and oc-
casionally 4, while the first class trees remaining in the central steeper and barer portion (near
Kanunki) do not average more than 1} to 2 logs. The proportion of dead trees is not large,
but there are occasional traces of fire, and in one place near the Shunalang-slide, a considerable
patch of young trees had been destroyed by burning.

" General Remarks.—Surveys 48-50, show that the timber contractors have already felled
as many trees as it is advisable at present to remove from the southern part of this forest, but .
if a tolerable slide can be arranged for the northern part, a good many trees could be got, as
it is of considerable extent and untouched. We may assume an area of 200 acres and about
1,500 first class trees. These forest tracts belong to the Wazir of Poari.
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~ Nos. 55—58. Locality.—The village of Purbani or Punung is situated on a terrace bound-
ed by a steep slope towards the river. This terrace, which slopes gently upwards, is covered
with fields and fruit trees. A second step leads to a higher terrace, on which the Dogri
of Yolinge is situated; and on a third terrace above these are the fields of Kibar Dogri.
The whole forms a kind of ,amphitheatre bounded on both sides by precipitous cliffs of rock.
Deodar is found on the steeper slopes which separate the second and third terraces, and on the
broken ground on either side at the foot of the rocks and partly on them. One tract only,
called the Korang Forest, has been worked. This is situated on the head waters of the
Korang-garang, a short stream which joins the river about a mile below Purbani. Here are
two slides, and along this stream a number of trees were cut, near and above the road leading
from Poari to Purbani. This forest was not surveyed. Survey No. 55 was taken along the
top of a ridge running west north-west ; slope of top 20°. Soil, fair, but full of boulders and
destitute of grass. Trees stunted and branching, and first class trees do not average 3 logs.
Survey No. 56 went down a' slope of 30° below last. Soil fair, and boulders fewer, trees
good ; first class averaging over 5 logs. In the part below this, just over Yolinge (mot
surveyed) the trees were again as in No. 55. These surveys were taken on the 30th Septem-
ber. On the following morning, the eastern portion of this forest was examined. The road
led from the camp near Purbani through the fields on the first terrace up into broken ground.
The Forest tracts marked Nos. 57 and 58 may be considered as a continuation of No. 56.
The rock is gneiss and granite ; the slope 30°; aspect west north-west ; old cultivation terracesin
parts. Young trees springing up freely wherever there is space. Trees taper quickly and branch
much. First class average about 100 feet or 4 logs. Little scrub, and many marks of fire.

In these tracts the following trees were measured :—
((;)) Stump at23' gn from ground, gxrth']é' ?.. rings ?gg } near the top of the Forest No. 56.
. » » » » » »
(8.) o O » . 74" ,, 907 at foot of Forest No. 56 near cul-
@) 5 »8 5 ., B8, 78§ tivation.

The two first trees are instances of a very slow, the two last of moderately rapid
growth, probably, because grown on a more gentle slope.

Near the Yolinge Dogri a large tree was measured 34’ 4" in girth, several of its branches
. broken, and the tree fast declining. The age cannot be estimated at less than 900 years, near
it stand the shattered remains of two other giants, now dead. A large portion of the belt of
Forest which covers the first slope above Purbani consists of gunarled and stunted trees, the
stems instead of being straight from the root, divide into numerous limbs at different heights
above the ground ; many have a straight top often of considerable size. Higher up, the trces
are of the usual shape, and in some localities attain large dimensions, but they bear branches

down to the ground.
1
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General Remarks.—The greater part of these Forests has not been worked for export, as
the slope is not sufficient to form regular slides to the river, and cultivation intervenes, but
these obstacles are not insuperable, though the cost of the timber will be somewhat enhanced.
If these Forests are to be preserved, demarcation is necessary to prevent the trees being mutila-
ted. In the upper parts of Kunawur near the treeless region, Forests are more exposed to
injury by the wasteful cutting of shingles, planks and poles for sale, while the branches of
Deodar are lopped to a great extent to serve as litter for cattle. It is difficult to estimate the
area of the Deodar localities in this part, still left intact, and available for export ; about 200
acres with five first class trees on an average may be taken as an approximation. In the Purbani
Forest 552 trees are reported to have been felled in 1859 and 1863.

Forests BETWEEN PURBANT AND Risa.

No8. 59—61. Locality—A steep rocky precipice forms the face of the hill between the
terraces, on which the fields of Purbani and Riba are sitnated. The rock is entirely granite.
There are two roads joining these two villages. The lower road leads along the bank of the river
to a point opposite the village of Rarang, where a rope-bridge is thrown across during winter.
It then gradually ascends the precipice, until it reaches the village of Riba. The upper road
goes along the face of the rocks, gradually rising, until it reaches its highest point near the
Dogri of Simoling. One road is used in the winter, the other in summer. Deodar is scattered
over the whole of these rocks ; the best Forests are on the two flanks. Survey 59 was taken
on the west side towards Purbani, along a path used by sheep and goats ; leading from the Pur-
bani Forest over a steep ridge and again down to the upper road, and along this until the ground
becomes too uneven, and the trees too scattered, to admit of useful results being obtained.
Survey 60 and 61 were taken from the point where the highest ridge of the rock is rounded, to
the fields of the Simoling Dogri. A part of these Forests has been worked.

Soil, Slope, Aspect.—The elevation of the upper part of the Barunalang Forest is nearly
10,000 and that of the Simoling Forest is not much less. The rock is granite throughout.
The slope in both Forests is steep, between 30° and 40° and the aspect is north or N. N. West.

Rate of Growth and Size.—The trees are of fair size both in the Barunalang and Simoling
Forests. A tree in the last named Forest tract had a girth of 17’ and a height of 120 The
rate of growtn is slow upon the whole, the probable cause being the steep slope of the Forest.
The following stumps were measured : —

(1) Girth 5 10} rings 255

(é; :: ;: gn : %;g Barunalang Forest.
4) ,, &6, 248

6) 5, 97 , 166 Simoling Forest.

The growth is slow, a first class tree 6’ in girth being 156, and a second class tree
116 years old.

There is a great deal of Deodar between Simoling and Riba, and below the fields of
Chuen and Batto Dogri, which like Simoling, occupy the top of a terrace. But from what
we saw, and from information obtained on the spot, the whole or the greater part of this
Deodar appears to be gnarled and stunted, similar to the belt of Forest described above
Purbani. Higher up, and in localities more difficult of access, the trees are well grown.

General Remarks—The good Forests still remaining in the localities here described, may
be estimated to cover abont 200 acres, which, at 5 first class trees per acre, would give 1,000
first class trees. This estimate is probably not too high, if all localities are taken into ac-
count. Timber has been removed by two slides from the Barunalang Forest. Inthe Simoling
Forest a large number of trees has been felled, but only a small proportion removed. The only
practicable slide is down the bed of a nullah of which the road crosses the head. Those logs
which could not be rolled down this slide, have been left lying. The trees were felled a few
years ago, and hitherto the large quantity of outlying timber has been preserved from fire ;
but should a fire enter the Forest, it is to be feared that the standing trees, as well as those
felled, will be destroyed. The felled timber should be cleared away as soon as possible.

Forests BETWEEN RiBA AND Rispa.

No. 62—63. Locality.—The Forests between Riba and Rispa are very extensive, but, with
few exceptions, of little value. The Cherang Garang divides them into two unequal parts. To
the east of this stream Deodar is found only on the slope of the hill below the granite
cliffs which rise above. This locality is called the Solling Forest. To the west the precipice
approaches the river, and Deodar is found on a sloping terrace above this first step, and also
further west, where the lower precipice ceases at the foot of the main line of rocks. These
Forests are called the Ralda Forests. On the lower part of the slope, along the river, Pinus
Gerardiana is the principal tree.
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Soil, slope, aspect,—Grey schist appears only close to the river, higher up the rock is
granite. Some of the best trees found in Survey 62, were between huge granite boulders.
Survey 63 was on the first terrace above the cliffs, opposite the village of Akpa. Here are
traces of old cultivation, but the terraces are almost obliterated. ,

Size of trees.—The first class trees in No. 62 average 80’ in height; one was measured
11’ ip girth and 110’ in length. In No. 63 the size is smaller, between .60’ and 80'. All trees
are branched nearly to the ground, but straight trees are found high up in localities somewhat
difficult of access ; near the river all Deodar trees are gnarled and have divided stems, as describ-
ed before. On the 4th October we visited the Solling Forest, east of the Cherang Garang.
At a distance, the trees looked well, because those branches which had taken the lead, were
straight and had well formed pyramidal heads. But on examination we found in the whole
Forest only three regularly shaped trees. Most trees divide into a number of limbs %t dif-
ferent heights, in a few instances as high up as 15 feet. The causes of this are several.
In some instances, snow or ice may break off the tops; in others, the top may wither from
natural causes, but by far the most frequent cause of this irregular growth is the lopping off
branches or the tops of the tree. Deodar has the peculiarity of throwing outside shoots after
the main stem has been felled within a certain distance from the ground, and thus the old
stump of a tree is often surrounded by a complete circle of large side branches.

These forests can hardly be reckoned as at present available, the stock ' of timber may be
1,000 first class trees at the outside.

TeeEpoNGg Forgsts.

No. 64. ZLocality—The Teedong stream joins the Sutlej from the South East. A portion
of the lower slope of the hills on its left bank is covered with Deodar for the first three or
four miles. We examined the Forest as far as the Doba Garang. Near the river the hills are
covered with Pinus Gerardiana, but between this and a precipice of rock above, a considerable
quantity of Deodar is found. The tree also grows along this stream and on the hill side
beyond opposite the village of Tangi, and a small quantity grows in ravines on the right
bank of the Teedong Stream. The two sides of the ridge facing the Doba garang offer a
remarkable instance of the influence of the aspect on the vegetation. The North West side
is covered with Deodar, the South East side is perfectly barren.

8oil, slope, aspect.—The slope of the forest surveyed varied from 35° to 40° with a north-
erly aspect. The rock was a hard dark grey quartzose schist. In a few places cultivation
terraces, almost obliterated, were observed. The precipice above being granite, a few boulders
of that rock are found below. :

Rate of growth, size of trees.—The trees in the Forest surveyed were well shaped but
covered with side branches to the ground, and the stems tapering quickly. The average height
of 1st class trees was 50" to 70". The largest tree measured had a girth of 11’ and a height
of 80. A felled tree was 75' long and measured 9’ at the butt end.

The average of seven trees, the rings of which were counted, gave 130 years as the age of
a tree 6' in girth, and 91 years as the age of a tree 4' 6" in girth.

Near the village of Rispa and in the neighbourhood of the Teedong stream, the
Deodars were gnarled and had crooked and divided stems, apparently caused by lopping the top
and branches for litter, poles, shingles, planks and other purposes. In the tract surveyed the
large proportion of dead trees was remarkable. In other parts of the Forest, astill larger
number was observed, yet the Forest was not overcrowded. This fact seems to indicate peculi-
arities either of soil or climate, unfavourable to a healthy development of the trees. ,

General Remarks.—It is reported, that the Deodar localities above the Doba Garang are
are at present unworkable, on account of a steep precipice between them and the river.
Between- this stream and the mouth of the Teedong, three slides were examined. They are all
in favourable localities, and it is stated, that the timber is sent down without much breakage.
It is reported that, altogether, 272 trees have been felled in these Forests. Some timber has
been felled for sale in the district. 'We saw a granary constructed of Deodar, 10’ x 6" made of
timber lately cut in the Forest, and were told, that it would sell for about Rs. 15 at Morung, the
first large village in the treeless country beyond the Teedong river. These granaries are put
together in the Forest, and taken to pieces for removal. The value of these Teedong Forests
for export is not great. The localities producing good trees above and below the Doba Garang
may be estimated at not more than 200 acres, which, at three first class trees to the acre,
would only give 600 trees above 6’ in girth.
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Lipr AND JANGI Forpsts.

Nos. 65—89. Locality, &c.—The highest available Deodars on the Sutlej are those stretch-
ing along the right bank of the Teti or Pijur, one of its affluents, from opposite the town of Lipi
to its junction with the Sutlej 5 miles below.. The forests here consist chiefly of more or less
compact strips and patches on the steep sides of the range which skirts the Teti on the south-
west. They are of similar character throughout, and are known by the names—passing down-
wards—of Lipi, Changrang, Bangrang and Manda; one small patch of forest, called Skirang,
lies on a tolerably level spot close to the Teti, under the Bangrang Forest and Zuzhang, a
dogri of Jangi, but with this exception, none of the Deodar is on level ground.’

Surveys 85—69 were made across the slope of the hill in various parts of these forests,
from the lowest, which is just ‘above the junction of the Teti with the Sutlej, to nearly oppo-
site Lipi.

Aspect, §c.—The aspect of all of these forests is mearly north-north-east, and the slope
varies from 35°—40°. The rock is a grey schist, and the soil generally very scanty. The
surface is arid and sparsely covered with trees, and almost destitute of shrubby and herbaceous
vegetation. The ravines are occasionally rather rocky, but on the whole not unfavourable for
the formation of slides. No traces of forsaken cultivation were observed.

Character of trees, §c.— Pinus Gerardiana exists in considerable proportion all over, and
is almost the only tree here associated with Deodar.. The latter are fairly symmetrical. Their
size, however, is small, and they generally branch low on the trunk. One tree with a girth
of 19’ 6" was measured, the average of first class trees being 2—3 logs each, rarely more.
The proportion of dead trees is moderate, and there are occasional traces of jungle-fires, al-
though the Zemindars declare that there has been no setting fire to the grass since the issue
of a prohibitory order three years ago.

General Remarks—Within the last two or three years, since the pressure for timber be-
came great, there has been a good deal of felling in all the better parts of these forests, at least
eight regular slides being in’ existence; and most of the parts where felling has been carried
on, have had as many good trees taken as can be spared. In the Lipi Forests 180, and in the
Tangi Forests 215 trees are reported to have been felled in 1863 ; no definite estimate can be
formed of the resources remaining.
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Below the junction of the Teti with the Sutlej lies the exceedingly sparse forest of Pela,
in which there is almost no Deodar, and downwards to Jangi and for some distance below,
there are only a few scattered Deodars ; about 14 mile from Jangi occurs the Tikri Forest which
is of small extent, and in which the first class trees are rarely over 2—24 logs each. Mr. Arra--
toon has felled a few trees in it. Still further down lies the Kurti Forest in a bay between two
spurs separating it from Tikri above and Skyamdangdang below. Thisis of considerable
extent, from 400 to 500 acres, but the Deodars are for the most part thinly scattered (mixed
with Pinus Gerardiana) and as the slope is low, the ground rocky, and the best trees a good way
from the Sutlej, no systematic felling has been carried on.

SkYAMDANGDANG FOREST, ABOVE AKPA,

Nos. 70—71. Locality—The right or north side of the Sutlej valley between the bend of
the river above Rispa and the Kashang valley is more barren than the opposite side ; on the lower
slopes are scattered a good deal of Pinus Gerardiana and Deodar trees with divided and gnarled
stems, and higher up small tracts covered with well-grown Deodar are found, but no continuous
forest. The surveys 70 and 71 were made near the road leading from Akpa to Jangi, high
up on some ravines, which come down from the west side of the spur that runs towards the
bed of theriver. The slope here was 80°, the aspect south-east, and the rock schist with fair
soil. Another good Deodar locality was examined on our way from Rarang village to join the
road over the Werang pass, where it descendsinto the Kashang valley. We left the road from
Rarang to Pangi at the Topan-garang, and after passing some gnarled and mutilated trees,
came upon a considerable number of well-grown Deodars scattered on a steep slope of the hill,
on grey quartzose schist. A large tree had been felled with a diameter of 5' 1", with the’
following number of rings on two inches—19 uear the centre, 47 half way between centre
and circumference, 46 near circumference. This would give an average of 18 rings per inch,
or for a radius of 304 inches a probable age of 549 years. This would correspond to 107 years
for a girth of 6’ and 74 years for a girth of 4'6". This tree had grown on a slope inclined
about 30° with an eastern aspect. ’

A remarkable fact deserves notice, A large proportion of the Deodar trees observed
between Rarang and the Kashang valley have flat tops. This is caused by the terminal shoot
withering, aud no side branch taking its place. Tabulated Deodars are frequent near Simla
and in other localities, but they are upon the whole scarce in Kunawur. Winds, snow or the
nature of the soil may be the cause of this peculiarity in the growth of the trees. In the
Akpa Forests 115 trees are stated to have been felled in 1863. ‘

KasHang Forests.

Nos. 72—76. Locality—The Kashang river joins the Sutlej between the villages of
Rarang and Pangi, Deodar localities are found on the slopes on both sides of this river, com-
mencing about half a mile above its junction with the Sutlej and extending upwards of two
miles. The larger quantity of Deodar is on the west bank. The surveys were made along the
road leading from the Werang Pass to Pangi. The trees in No. 72 were counted on the descent
to the river from the Werang Pass, Nos. 73, 74, 75 were taken on the opposite side in ascending
. towards Pangi after crossing the stream, and No. 76 was surveyed along the road from Rarang
to Pangi. . . . , _ '

Soil, slope, aspect.—The slope of the tracts surveyed varies from 25° to 40°, the aspect
from south-west to north-east. But as the valley is narrow, the influence of the aspect is

of little moment. The rock on the left side is a hard grey schist, on the opposite side the
schist is much concealed under granite boulders, and higher up the rock is entirely = granitic.

Rate of growtk, size, §c.—The shape and size of the trees is upon the whole very good.
They are tall and moderately branched. Two large trees, both on the right side of the valley,
were measured, the top of one was withered and broken off, this was 126’ high, with a girth
of 19'6", the other was 185’ high, with a girth of 17’ ; on the left side the first class trees
average 10’ in girth, and 120 in height. On the right side (No. 70) the survey .passed three
places cleared by avalanches from the top of the hill to the bed of the stream. Here the trees
were gnarled, without any top, but with wide-spreading branches along the slope of the hill.
In the Forest adjoining these avalanche paths, the stems of a number of trees were irregular
near the ground, but had formed straight and well-shaped tops. There was no sign of cutting
or lopping, so that possibly at some former period, avalanches passed over these trees and
crushed them, but they recovered, when, owing to some unknown reason, the masses of snow
took another path downwards. : : ' :

General Remarks.—Some timber has been cut in this Forest by the Road Engineers and
by villagers, hence the stumps counted along the line of survey. At present the timber of this
Forest is not available for export, unless it is convérted into portable scantling, or an artificial
slide be made along the Kashang, which seems difficult. There is also a slide to the Sutlej at
the opening of the valley on the west side, down which some timber has been thrown from
the Deodar localitieshigher up. The trees registered in No. 76 were counted at the head of
this slide, and the number of trees felled in this locality is reported at 93. . The area of the
Kashang Forest may be estimated at 500 acres, which, with an average stock of eight first class
trees per acre, would give 4,000 trees, S . Lo

m
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DEODAR LOCALITIES BETWEEN THE KaAsHANG VALLEY AND CHINL

- No. 77. No Survey. On turning round the cliffs which bound the Kashang Valley
to the west, Deodar ceases almost entirely, and Pinus -Gerardiana takes its place, scattered
over a wide extent of barren slopes, with here and there some gnarled and mutilated
Deodar trees. There is a large quantity of fine timber of good size and shape is in the
Malgun Valley above Pangi, above the junction of the two branches of the Malgun
River, especially on the south branch. From this Forest the timber can only be made
available by conversion on thespot. Between the Malgun River and Chini, there are no compact
Deodar Forests, nor has any cutting by contractors been carried on, except in the neighbourhood
of Teling, where 333 trees are reported to have been felled, and at Chini, where 74 are reported.
The Deodar, however, is common all along (mixed largely with P. Gerardiana), but the trees,
even where of large girth, are mostly short, gnarled and branching, the distance from the
river is generally considerable, and the slopes not favourable. There are also several villages
in this tract, and the timber is open to supply the necessities of the inhabitants for house
building, &c. The trees entered in Appendix III under this number were measured by Dr.
Stewart along the road between the Malgun River and Chini.

Forests BETWEEN CHINI AND MIiRu.

Nos. 78—81. Locality.—Between Chini and Urni, Deodar is found scattered at a.certain
elevation on the cliffs of Gneiss, and the steep slopes, which in this part form the north side
of the Sutlej Valley. Along the road from Chini to Rogi, and near the last named village,
the trees are mostly gnarled and have divided trunks. In the large majority of cases this
must be ascribed to the habit of the villagers cutting the tops and branches for agricultural and
domestic purposes. Some trees also were observed with flat tops, this may be caused by the snow
or wind. The only remaining Forests of any value are, one near the village of Rogi, on the west
side of the small stream, between the old and new roads, and another called the Runang Forest
on both sides of the new road, east of the Runang-garang. South-east of the Runang
Forest, there were at one time several valuable tracts covered with Deodar, on the
steep slope opposite the junction of the Buspa and Sutlej Rivers. But these Forests
which may have covered an area of about 3 or 4 acres, have, as far as the present stock and the
future reproduction of Deodar is concerned, been almost annihilated. These localities have been
worked by Soda Singh, and we saw two of the slides used by him, one above the mouth of the
Buspa, from the Kastiarang Forest, the other below, from the tract east of the Runang Forest,
In a portion of the Kastiarang Forest, on both sides of the new road, 72 stumps and 94 logs
and trees not removed, were counted—a portion of these had been destroyed by fire, which
had also injured many standing trees. In the eastern part of the Runang Forest, very few
trees remain; the stumps are numerous, indicating a Forest of about five first class trees
per acre. No seedlings or small trees were observed. The ground has been cleared at once,
and apparently all possibility of a renewal of the Forest has been cut off.

That part of the Runang Forest, which remains intact, is on the slope looking towards
the Runang stream, with a south-west aspect, and a slope of about 30°. The soil is plentiful,
and not arid. A few moist places are occupied by Ulmus, Acer, and Corylus, otherwise the
Forest is composed entirely of Deodars, with a few 4bies Smithiana and Pinus excelsa. The
trees are of very good size, with tall stems, which may give more than four logs on an average.
Its area may be estimated at about 50 acres, which, at the rate of 15 first class trees, gives up-
wards of 750 trees available. As far as we could see, the difliculties of rolling the logsinto the
main river, which have hitherto protected this Forest, might be overcome. This tract should
certainly be demarcated, and if a portion of the ground on both sides and above could be
included and kept clear of cattle for a few years, the Deodar would probably spread, and the area
of the Forest be gradually increased. This might be effected by planttng a narrow belt of
Deodar round the boundary line, between which and the Forest the ground would probably, after
a number of years, be covered with seedlings. The locality seems well suited for the growth of
fine Deodar. Survey No. 81 was made through this Forest along the new road.



( 45 )

In the Rogi Forest near the village, the trees were counted along two lines, both between
the new and old roads, one upwards and one downwards. This forest is on old cultivation
terraces. To judge by the probable age of the trees, the fields were abandoned about 250 years
ago. The rock is a quartzose schist with mica. The general slope is about 30° and the aspect
easterly. The size of trees is fair, but less than in the Runang Forest ; average girth 8 height
80'. The side branches are less numerous and smaller than in the forests in the upper part
of Kunawur ; young deodar is abundant. One tree 9' in girth was 80’ high, another measured
12’ 1" and 98'; there has been some cutting in this Forest by the inhabitants of the neighbouring
villages, and by the Road Department, especially in the lower part. The cliffs below the new
road make it impossible to roll logs down to the river unless a passage for the timber is
blasted. The rate of growth in this Forest is moderate. From the figures given in the Regis-
ter of trees measured, it appears that the age of a first class tree in girth 6’ may be assumed at
119, and that of a second class tree 4’ 6" in girth at 87 years. The area of the forest may be
estimated at 50 acres, which at 15 trees per acre would give 750 first class trees in this forest ;
249 were actually counted in the portion surveyed.

This forest should be demarcated and carefully preserved.
Mirvu, CHERGAON, LiAsTaH, KANDARI, AND OTHER FORESTS ON THE RIGHT BANK OF THE RIVER.

No. 82. No survey. On the right bank of the river below the Runang-gad there are
several forests of straggling Deodar, of which some of the more important may be enumerated.
None of these were visited.

(1).—On the east side of the Tsoiling gad, which runs between Urni and Miru,
a forest high up the slope ; near Miru 91 trees were felled in 1860 and 1862.

(2).—Above the village of Chergaon.

(8).—The Lachmi Forest below the Rushnang Station. A slide has been formed
by rolling logs down from this forest ; it falls into the Sutlej opposite the
mouth of the Melgad. 286 trees are reported to have been felled in
1859-60-62. .

(4).—The forests on the Wangar River. In one locality, called the Babee Forest,
on the left side of the stream, several hundred trees were felled some years
ago ; they were rolled and thrown to the bottom of the valley. Though
the Wangar River rises considerably in the rains, the bed was found to
be too rocky to admit of timber being floated. -

(5).—The Lastah Forest, opposite Nachar. Here 361 trees are reported to have
been felled from 1860 to 1862. A quantity of timber was thrown down
a steep bed of a torrent, but most of the logs were shattered to pieces.

(6).—The Kandari Forest on the right side of the valley is supposed to contain a
considerable quantity of timber, which, however, could only be removed
if cut up on the spot.

(7).—There is Deodar on the Kach gad, which joins the Sutlej opposite Soongree ;
above the village of Chikaba opposite Taranda ; on the Shorang gad and
Rupi gad, which join the main river, the Shorang opposite the Choundeh
gad, and the Rupi below. The lastis the lowest side valley with Deodar
Forests of which we could hear, on the right side of the river in Bussahir.

DEODAR LOCALITIES ON BOTH SIDES OF THE ROAD BETWEEN FaGu AND NAGKANDA.

No. 83. No survey. These are as follows arranged according to the territories in which
they are situated : —

(1).—Komharsen. Above the village of Komharsen.

(2).—Komharsen: The Kadelli Forest on the new road from Nagkanda to Muttianah ;
on a slope to the north. Annual rings were counted on one tree, the
girth was 5’ 9" and the number of rings, 98. The size of the trees is
good.

(8).—Komharsen. The Imbri Forest north of the Giri river.

(4).—Kuental. The Kokrani Forest south of Muttianah, near the old road from
Theog to Muttianah.

(5).—Kuental. The Tikor Forest west of the road from Theog to Muttianah.
(6).—Theog. The Kaleri Forest on the east side of the road.
(7).— Theog. Kunli Forest on the west side of the road.
(8).—Bajee and Madhan. The forests north and north-east of the Shali Peak.
(9).—Gund. A Forest east of Gund village.

Craoe Forest.

No. 84, Chadg Forest, 17th October. Locality.—~This forest occupies the north and
north-west slopes, and the sides of a spur thrown out from the Mahassu ridge at Fagu to
the south-south-east. The forest commences about 1} or 1% mile below Fagu. The road
descends rapidly from the bungalow about 1,200 feet, to a depression or Col in the ridge, where
two Buniahs’ shops are built. This place called Chadg, gives the name to the forest. The
elevation of the bungalow is 8,200'; the houses of Chadg are at about 7,000'. From here the
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ridge rires again a few hundred feet. The south-west side is stated to be bare, but the
north.west slope is covered almost exclusively with Deodar. The area of Deodar-producing
forest may be estimated at between 600 and 800 acres. Proceeding from Chaog along the
main road, which traverses the entire length af the forest, a tract is first met, where all trees
have been converted into broomsticks by the lopping of side branches for litter. The Rajah
of Kuental, in whose territory the forest is situated, allows the Zemindars to cut the branches
for this purpose. The trees have, however, been thus mutilated on the outskirts only. Faur-
ther to the south, is the finest part of the forest. This is reserved for the temple which is
in the forest on a small elevation a few hundred yards south of Chaog. The Temple
Forest has several years ago been demarcated by pillars of rough stone, which seem to answer
well. No one is allowed to cut trees within this boundary line, a few trees only have been
felled for repairing the temple. Here the trees are magnificent. On an area of about 10 acres,
I counted 400 first class trees, or 40 first class trees per acre. One tree was measured
10'6" in girth and 155’ in height, another had a girth 18'8" and was 80’ high. A large pro-
portion of the first class trees in this part has a girth of from 8 to 10 feet. These trees do
not diminish in girth till high up the stem. One tree, which had been felled, had a butt girth of
8'4" and a girth at 40' of 7'2". Outside the Temple Forest and along the road, which skirts the
north-east slope of the hill, a large proportion of the first class trees have been felled. Young
trees are springing up in large numbers. Lower down, the slope of the hill is covered with a
large extent of rich forést almost untouched, containing trees of good size. At a small temple
called the Kalor Deota, the spur divides. Deodarisfound in the hollow between the two
branches, and on the north side of the northern branch ; lower down the hills, the upper part
of the slope and the south-east face of the spur are quite barren. :

In its present state the Chadg Forest way be estimated to contain upwards of 3,000
first class trees. The rate of growth is not very favourable. The soil is apparently poor, the
rock is clay slate, but where forest has been growing for some time, and vegetable mould
formed, the soil has apparently improved. I observed in the sections of the larger stumps
that the rings near the centre, which were formed while the tree was young, were frequently
smaller than those on the outside, which is the reverse of what is usually the case. The
stumps on which the rings were counted, were selected as average specimens of good and slow
growth in the different parts of the forests visited by me, and yield the following results :—

Total rings of the innermost 4 inches, 33, 67 28, 29 ; average 40 rings.
Total rings on four inches from the 8th to the 12th inch,—22, 26, 18, 19 ; average 21 rings.
Age of T class trees 105, 114, 68, 79, 194 years,—average 110 years.

s 11 9 85, 99, 44, 61, 146 ,, » 87T ,,

The Buniahs have the forest at present in their hands. They pay the official who has been
placed in charge by the Kuental Rajah, a certain rate agcording to the girth of each tree
felled, and hire sawyers and coolies to carry away the timber. The greater part of the tops and
branches are on the spot converted into charcoal, and it is gratifying to find this forest well
cleared of inflammable matter. Nearly the whole of the timber now cut, and the charcoal pre-
pared in this forest, is carried to_Simla. One man carries as much as 3 cubic feet of timber,
weighing upwards of 120 Ibs. This forest was for some time leased by Lord William Hay,
late Superintendent of Hill States, on account of Government. If its extent were larger, it
might be worth while to make a cart road from it to Simla, but its present resources would not
" justify such an outlay. :

Rorur TmMBer DEeror.

No. 85.—Ropur Timber Depst.—(November 5.) - This depét is at present used only by the
Native timber dealers, who collect and raft their timber at Neila, about 30 koss above Ropur, at
the great bend of the Sutlej River. This place is situated in the State of Belaspoor,and the Rajah
levies one anna on every log of timber rafted. The rate is the same for large and small logs of
Deodar and other kinds of timber. To avoid payment of this duty, Mr. Arratoon collects and
rafts his timber at Phalan, b koss above Anandpoor and 10 koss below Neila. This is in British
Territory,” in the Hooshiarpoor district, and no duty whatever is levied on the timber collected
there. The Native dealers, however, find Neila more advantageous, as rope and bamboos are
cheaper there.

The rafts are small. If the logs are large, they contain only from 20 to 40, if small, up-
wards of 30. Four men go with each raft, each provided with a mussuk or inflated skin. The men
engaged in rafting are from different places along the river hetween Belaspoor and Ropur. They
are engaged by contract at from 6 annas to one Rupee per log, according to their size, the owner
providing ropes and bamboos which are tied across the logs. The rope.is made of Munj
(Saccharum sp.). The passage down from Neila to Ropur, occupies about one month
during this time of the year; every night the rafts are moored. During the height of the
rains, no floating is possible. ‘ : . . :

At Neila the timber is captured and collected by mussuk men, who are engaged on
monthly pay.

Drift and Lawaris timber.—All timber which is found in the river without the mark of a
“forester, is considered as Lawaris, and as such is the property of the Government of the

-
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territory where it is found. The different Native Chiefs, through whose territories the Sutlej
River passes, annually let out the right of collecting this drift timber. In Bussahir the lease
is for 5 years and it has been given to Mr. Arratoon for Rs. 700 per annum. The same -
person has also leased the right of collectn'n‘g the drift timber in the British Territory under
the Deputy Commissioner of Hooshiarpoor for Rs. 700 annually. '

. B'Below Bussahir is the British Territory of Kepu (Kotgurh.) Here Surdah has the lease
or Rs. 60. ) '

The following are the leases in the territories along the river below Kotgurh :—
Rs

Kombharsen, left bank . 270
Shangri, left bank «. 150
Baji,%:tl’t bank ... 350
Mangaj.’ le& bank ece oo ) vee XY con 120
‘Sukhét, right bank v ... 1,500

Belaspoor, both banks ... 8,200

The aggregate.of the amounts paid for these drift timber leases, thus amounts to Rs. 7,050
‘per annum.

The lessees for Belaspoor have three chowkees with four mussuk men at each chowky,
whose pay is about Rs. 6 per mensem, and whose duty itis to examine all logs that pass, and
o seize all those which have no mark.

The amounts which are paid for these drift timber leases, show that the outturn of Lawaris
timber must be good. The foresters whom I met at Ropur complained that people were in
the habit of cutting out marks and putting on theirs, and afterwards claiming the timber.
The temptation to dishonest practices on the part of the drift timber lessees is doubtless great.
As there will be a considerable quantity of old private timber in the river for the next 8 or 4
years, in addition to the Government timber, some arrangements should be made to place this
matter on a satisfactory footing. It may be expedient under the Government Forest Act to
frame and pass forest rules for the Punjab, by which the marking of timber and the use
of implements for marking timber is prohibited for the Sutlej, and such other rivers in .
British Territory as may be found necessary, and the management of waif timber generally
is put on a regular footing. The assent of the different Chiefs of Native Territories along
these rivers to -such rules should then, if possible, be obtained, and authority granted by them
to the Forest Officer to regulate all drift timber matters and to punish offenders. It will
then have to be considered, whether it may not be necessary to lease the right of collecting
drift timber in the different Native States. The main objection is the expense, Rs. 7,050 is
more than is likely to be covered by the sale of the dond fide unclaimed timber.

Should the lease be decided upon, then all unmarked timber would be collected at a depbt,
say at Neila or Ropur, and monthly notices would be published inviting claimants to prove
their claims and to redeem the timber by payment of a share of the outlay incurred. Timber
remaining unclaimed would be sold on account of the Forest Department.

Sale of timber at Ropur.—Very few logs above 12 feet in length were at the depét at
the time of my visit ; the majority did not exceed 10 feet, eight annas per cubic foot is stated to
be the usual price for good logs of this length. I was surprised to see a large proportion of small
timber, logs split halt through, and short pieces shattered on the slides before reaching the
river. All these, if Deodar, are said to be saleable, though they may only fetch a few annas,
each. From enquiries made and from examining the timber at Ropur, it would seem that the
timbers receive the principal injury in the forests and comparatively little on the river. The
largest log at the depdt was 20 feet long and had a diameter of 44 inches. It was from the
Dippi Forest and the tree was 190 years old. Other logs had a diameter of 4 feet, but were
shorter. The logs are hauled up out of the river on a slide formed by two lines of logs
about 6’ apart. The work is done by hand labour, Rs. 11 being paid for 100 logs, large or
small; if very large a few Rupees are added as a present.

Some timber is cut up into sleepers here, these are sent down by water to Philour; a
large proportion of the round timberis carted to Umballa, 4 or b annas per cubic foot being
the usual rate paid. The distance is 35 koss; one cart carries 25 cubic feet, the ave size of
alarge log. Some kail, P. excelsa and cheer, P. longifolia, is brought down to this place from
the Belaspoor Territory ; kail sells for 8 annas per cubic foot, as an inferior wood for building
and other purposes; cheer is mostly used for the building of large flat-bottomed boats. It
stands many years under water and is much stronger than Deodar. I saw two large planks
of this timber 30 feet long and 24 inches wide. The bottom of these boats is bent by
wetting the timber.

Former working of the Sutlej Forests,—From the localities in the Komharsen and Baji
Territories, timber was sent down to the Sutlej about 15 years ago. About 1850, Soda Singh
commenced to cut timber in Kunawur, at that time he paid two annas a tree to the Rajah.
Soda Singh had formerly been employed in cutting timber in the Mabassu Forest. Mr.
Arratoon commenced several years afterwards, and has since then been the principal trader on the
Sutlej River. '

n



( 48 )

\

APPENDIX II

Abstract Statement of the Forest Valuation Surveys of Bussakir, showing the trees estimated to be
available in the different Divisions and Districts

No. or ForEest

OBSERVED. ESTIMATED.
> o i @ £,
£ FoREsT. % E § £ | E% | Workive Diviston.
3 3 O . < P SR
n S |lg | &g |8 |€%
"é 3 g o @ . a3
= @ = & = SO
[ ] n < - Z
A. Lower Sutlej
Forests, left side.
1 | Forests below h
Soongree "o is ... |Not estimated
2 | Soongree 5 1 287
g | 8 121 | 84 4-83} 20| 600
g‘ East Nacha.r 81; ‘l‘gz ?.g? I DiViBiOD, Nachar
2
6 | West Nachar ...| 91| 111 6| 821 %200 4,000 b g“gooli‘PP‘ Forests.
) rees may be
7 » s 114 85 ses 8 67 fel]ed 1865
8 | East Nachar 82| 18| 44| 230 m
9 | Dippi ... 4 4| 10| 172
10 " e 18 48 84 6-89| { Not estima-
11 19 438 151 861 ted.
—_ KusthalandRamm . cer e e 4
12 | Janee 85 47 5| 22:04
18 " 38 21 8 895 }160 1,600 ,
14 e 107 93 7| 1414 II Division, Punung
15 | Punung... 10 23 1256 | 18:09/) Not  esti- S and Phinla Forests.
16 »  ees 6 17 63 | 689 } mated 8,000 trees may be
17 | Phinla ... 37 84 45 7:57 felled in 1866.
18 vy e 95 69 | ... 574 }300 3,000
19 9 eee 12 6] .. 1010
— | Jumpan... . ... |Not estimated
20 | Wasankan 40 26 1 2:87 300 | 3.000
21 | Chokro ... 23 17 85 | 2066 } 4
32 Kiuden .. 83 75 9| 505 Iliaﬁ)d IV Divisions,
3 O 19 11 033 ilba and Kunai
2| 57| 83| 7| 160/ 300 | 6000 L  porests. 6,000 trees
25 ' 85 57 574 may be felled in
26 | Kilba 22 71 115 | 17-90|Not estimated 1867 and 1868.
27 | Kunai ... .
27 | Kumkumi . . .
27 | Rapung or Sa.pm 410 | 14-68] 200 | 2,000
Total | 1,535 | 1,467 1,070 |199-88| 1,480 | 20,200
Add Forests not
estimated and
scattered Deodar,
sa . 9,800
Total trees avaxl-
able in Lower i
Sutlej Forests,
left side . 30,000
B. Buspa River
Forests.
gg Churi ... 18 19 459
” 12 13 1-60
30 | Buru 42 38 689 120 600 V _Division, Buspa
81 751 102 | ... |13:20 Forests. 3,000 trees
gg Rapur 29 23 21 | 505 may be felled in
Jungari... 10 17 47 | 321 1869.
84 . a2 | 68| .. | apg 300 1,500
35 Shoa.ng 40 50 41 | 7-80
Carried over ... | 268 | 830 | 109 |46:93 | 420 | 2,100
— 3
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Abstract Statement of Forest Valuation Surveys,—continued.

§ OBSERVED. EsTIMATED.
e
(=38 o] . - i <« .
2 E Forgs. o 2 g g é § | Working DrvistoN.
* S5 i3 |% |5
S . . S m
2 E| 5|28 |2 s
2] n i < |&°
Brought forward...| 268 | 830 | 109 | 46-93| 420 2,100N
86 | Chasoo ..
s» | Chidu ... } 200 | 1,000|)
» | Limsantang ...
87 | Serinche . 7 22 27 7-67|) A few hun- | | V Division, Buspa
38 s 7 28 76 9-18| > dred first Forests. 3,000 trees
39 9y e 1 4 11 3:21|) class trees may be felled in
40 | Rakcham 22 17 16 1-38 Not esti 1869.
41 | Yak Bursari 80| 58| 44| 2086 ¢ 00 T
Barra Bursari ... | ... . o J
Total of Buspa
Forests .| 835 454 | o83 | 8893 620 | 3,100
Add Forests not
estimated and
scattered Deodar
say ... 2,900
Total of Buspa
Forests e 6,000
C. Upper Sutle
Forests, left side
42 | Ralli and Rak-
cham ... O ... | Not estimated|)
43 | Mebar ... 19| 86 8| 887 VI  Division, Ralli,
44 3 ees 28 26 | ... 4-18 IEV‘Ieba.r axédo ({Ba.rung
45 » 60 90 3 8'26 orests. > 0 trees
48| 48| 11 7| 551350 500 " may be felled in
47 5 ees 30 33 48 872 - 1870.
48 | Barung ... 136 | 136 12 | 1859 4 . .
49 | Stalimpi 77 26 6 | 12:40/” 150 ] 1,000 VII Division, Poari
50 | Tanglin ... | Not estimated Forests belong to a
51 ﬁ Shunalang ... 20 39 81 586 Wazir Surjeet Sing,
52 | ” 9| 50 5| 895 {y00 | 1500 [ G leased, 8,000
58 | ¢ ] Kanunki 111 33| 92| 918 , trees may be felled
54 | # (Shangrang...| 36| 57| .. | 49 ] in 1871).
b5 g Shangrang
56 | £ Y]lianarang 102 | 167 | ... 21:85 3
=< Yolinge ... 50 38 7 895 - ivisi .
67 | § | Roulibhutang, 52 | 82| 5| 881200 | 1O0O| [ VIIE Divielan, Par
3
68 | & 2 oor 24 16 4 4-96 Rispa Forests, and
59 | Baru nalang 53 | 109 78 | 19-28 Forgsts on  the
60 Smolmg 31 110 49 6-89 }200 ],000 richt bank, 3,000
61 2 38 78 12 | 17-21 tr%es may be felled
62 | Ralda 41| 120 "8l 1722 Loool | in 18720
63| 22 | 88 1] 402§ ’ )
64 | Tinala 85 95 69 | 1091 200 600/
Total | 922 |1,390 | 425 [209-46|1,300 | 8,600
Total Upper Satlej
Forests, left side 8,600
Add Tanglin For-
ests and scat-
tered Deodar
(say) oo 9,400
Total ... |18,000
S B
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Abstract Statement of Forest Valuation Surveys,—continued.

§ OBSERVED. EsTiMATED.
O . o N .
l’: 2 Fozzsr. j k| § g E 8 | Worzine Divisiox.
) (S ~ < < 8
.2 (&) =) a. o ! B
o .g =1 5 oo o Q §
Z : § 8 § g 65
& » n < 4
D. BSutlej Forests,
right side.
65 | Lipi .. 89| 34 12 | 8231 A
66 | Jangi ... . 10 11 27 | 251
67 | Manda ... 20 19 29 2-51 .
68 | Bangrang 8| 7| 10| oo bNotestimat-
69 ”» 9 12 18 3-06
70 | Akpa 14 8| 20| 218
71 n et st 16 11 19 1'4:7<
72 | Kashang, left side | 143 | 116 | ... 11-48 P
73 | Kashang,rightsidel 40 | 46 | 14 | 59| [ Not avail- |{ V11 Division, 3,000
74 » .| 115| 231 | 80| 1893/t able at|f T oW
75 2 b9 52 40 459 present ‘
76 16| .. 8| o066
77 Kashangto Chini| ... ... |Not estimated
78 | Rogi ... 140 90 80 | 82711 0| 750
79 109 | 125 70 643
80 Kastlarang 170 | ... 72 | 80'00| Not estimated
81 | Runang... 45 26 6| 298 50| 750
82 | Miru to Kandari..| ... .. | Not estimated|
Total | 951 | 788 | 503 (153-78] 100 {1,500
Add scattered trees .
and forests not
estimated 2,500
ToraL .. 4,000
L
SUMMARY.
[ .
OBSERVED °8 e 8
s& | B3
=
‘WoORKING 5 g “ ] g o
Mamy DivisioNs. . |y oo e g S 2 a3|§ E
(&} g g g SO )
E|§ | 5| e |EE ge
é (/] »n Q ﬁ‘: B =
Lower Forests, left
side . .. |LILIIIand IV |1,535 | 1,467 1,070 | 199-88| 30,000| 9,268
Buspa Forests . v 335 | 454 [ 283 | 88'93| 6,000, 3,039
Upper Forests, left
side . VL VILand VIII} 922 |1,390 | 425 |209-46|18,000 4,378
Sutlej Forests nght
side VIII 961 | 788 | 508 |153:78| 4,000{ 2,921
Total | 3,743 | 4,009 | 2,281 |652-05 58,000 19,606
L ————————— ___J

Notr.—The true number of trees felled is believed to be about 80,000.
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APPENDIX IIL

Abstract Statement of Deodar trees examined to determine rate of growth.

sloa 3 . o 3 .“65
- Bg2E | £ | E |gBlgE |
Forest 3 E 2| .3 "B oy 2 ey 2 Details of rings counted, and
g| adpumber | 525503 | B (BEEL Remarks.
2| of Survey. |88 =3 | § = 8318 '
E . [ElsE| 83| 2 | B [BE[EE
g 2| & S | % RFTE
z Zi< | = = o v O
in. ft. in. | ft. in Inches. | 1| 2| 8| 4| 5| 6] 7| 8
1| Nagadar 1| 46 9 5 2 48] 87| 0 to 2| 7110 7| 8| 7|10| 9| 7
1 2 45 9 5 2| 471 86/ 3t a3 a7 a3 o e
3 381 9 5 2| 83| 22 ¢ 81111 5| 8l151310/12
4 38 9 5 2 40| 29| 8 to 10| 8| 8| 8| 8/18|16(12|16]
5 74/ 12 6 8 61 3610b012....... ...|18] 9...]18|
6/ 68/ 11 6 2 64| 42
71 48] 10 5 8| 52 85 46/45!3138(74(68(48/67
8 67 12 6 8 54 32
Average |[..| ..| ... 50| 84
2{ Taranda 1} 81} 185 7 6 64 47
1 2| 108| 15 8 3 76| 56
3| 80/ 10 b 8 84 62
4] 55| 135 7 6 43| 32
Average |...| ... 67] 49
8 Nachar | 1] 227 177510 6|9 9 | 180] 97| Inches | 2428
4—8 20 223116 (10 6| 8 10 | 127] 96
3| 466 29-25(18 10 {15 9 | 148/ 111| Oto 2/ 18| 14
40191118 |8 0|7 o143 107 3t iR 10
2 2§g 14 7 0]7 9 %gi ig{l,’ scols ;g 29
3388/110(2 2 8 to 10| 19
7 671 45 |2 4|2 9172 129 19te12 4519
8 49 4-251 2 73 2 8| 112] 84| 15¢016| 45 | 49
13 53 59 |3 03 6 ‘log 80 16to 18, 56 | 27
62/ 475/ 3 2|2 11| 117 88 18t20 ...
11/ 151) 8925/5 04 9| 181} 186 3‘2’&2 - :ﬁ
12( 82 775/ 4 1|4 6| 120 90| 24to26( .- | 84
13( 160| 10 5 4|5 8| 180 185
14/ 117) 85 |4 6|4 10 | 156] 117 s27 (347
15/ 194/ 116 |5 3|6 5 | 222| 166
16| 87| e 8 5|8 7|152 114
17 61 45 |1 53 2 9 | 251| 188
18/ 101) 8-25| 4 634 4 9 | 133 100
19] 62| 4252 5|2 8| 154/ 115
20/ 113 562|3 5|8 4 | 198 149
2] 48] 262|1 4|1 9| 193] 145
22| 58 625|383 8|8 8 95| 171
23| 81| b 2 9(8 0176 132
24{ 327/ 163 |9 8| 8 11 | 159( 120
25 347 243 (13 4 (18 2 90| 62
26| 150/ 13-85| 7 8|7 8117 88
27| 66| 7731 4 03| 4 5% 98 178
28| 210] 22 12 11 11 11 98| 73
29| 227 15 8 3|8 38| 165 124 K
30/ 307/ 28 (16 O (15 1 | 115/ 86| At buttend.
»| 287 16 9 518 9183 137 At 103 feet from ground.
Average 6 4|6 38 |149 112
_———————————— —— ————— — —————————— — —— 9§
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Abstract Statement of Deodar Trees, §ec.,—continued.

G, 1 S £
.| O~ g . ..ﬂ. o .|o %
k3 -] 5]
B38| £ | £ |pfal
< =} .
Forest and =18 3 B Eo EO o &"g Details of rings counted, and
.| pumberof |2138| % | = T [TERS Remarks
S| Survey. [B|FB SE| § | ¥ |2°|23 )
g gls8| §3 8 5 |8&|8 &
o Slep ™ L @ 13 —; -ar-q -;N
z Zl< | = = o [0 o
: in. | ft. in. | ft. in.
B Dippi 1] 122 12 6 7(6 8111 83
9—11 2 145| 14 7 07 9124 93
Average 6 9|7 21117 88
5 Janee 1| 140 14 8 (7 9 81 b0
12—14 2| 258| 29 18 6 |15 7 84 63
8 48] 575(/8 5{8 b 76| 67
Average . (10 2| 811} 80f 56
Tuch 1|2l Iuch 1 (2
6| Phinla |1)194/ 126 |9 2|7 0157 102 "”; —— 6"° “‘8 ——
— . 0 to to
17 19 2( 1038/ 105 {6 0|5 11| 110, 77 2t s |19 19l 8t 103923
4to 6 [85[138( 10 to 12 | 49
194 (108
Inches. 3| 4
7| Wasankan | 1| 180 6 1 : PSR ve s
20 2{ 189 ... 756 152| 114 :
3172 95 |6 0|5 5181138 2% &35 %
4| 192 14 7 817 9| 154 94 6to 8|27 |34
: 8 to 10 | 81 | 44
10 to 12 | ... | 51
172 [192
8 Kiuden 1| 84 3 3 ... | 116
22—256 2| 149 5 4 eee 168 126
Average of 6,
7,and 8 7T 216 6 154 110
9 Kilba 1 184 6 2 179| 134| Inches. | 4 | & Inches. | 4 | &
26 2{ 174 8 0 131 98—
3| 235 10 10 130 98 0 to 2|29 16 8tol0| 27| 80
4 126) 10:75| 5 11 | 6 0 | 122 84'42' ttz g i; gi ig:gg 12 g
5| 195 15 10 4 {8 38| 130, 88 6 to 82927 14 to16 " 119
Average 8 1|7 1/138 100 126| 195
10| Kumkumi | 1| 170 9 9 104/ 78
27
11 Sapni 1 176 12 0 88| 66
27 21 120 7 6 96| 72
12 Barid 1 104, 11-8 |6 4|6 17 96| 72
30—31
. Inches 2186 |6
18{Rapur, Jungari| 1| 120] ... 7 6 96| 72
Shoang | 2| 115/ 145 |8 2|8 0| b4 87 Ot 2 12} 12 1
82—35 |8 94 ... |5 7| .. |10l 76| 0 §| 7|18|m
4| 156| ... 8 2 115 86| 6to 8 ﬁ' ;7 }g
5| 120| 12:25( 7 4|6 10 97| 55| 8 to 10 1
6/ 85 105 |5 9|5 11| 66 4310t 12)13|20 )18
Average of 10, 14 to 16 | 24
11, 12,13 611 | 6 10 91| 66|16 to 18 [ 16
116 [120 | 85
]
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Abstract Statement of Deodar trees, §e.,—continued.

508 | s | e [245e
s=} ) )
Fs%l2 | | % |BE5
CHEEIRE Details of rings counted, and
fé Forest. giz 'gag_g E g gﬁ gé Remarks. ’
. g 2 MEE"
: g2 22| 8 | § 3RS
Z Z< | A = &) ®)
_ in. | ft. in. | ft. in.
19| Yak Bursari | 1| 115 ... |7 2 .| 96l 712
41 2l 91l ... |5 2 . | 108 80
8101 78 |4 2|4 8| 145 109
1 Average ... 4 214 38|116] 87
20| Mebar  ...| 1/ 120/ 183 |8 4|7 5| 96 65 Inches | 1| 2} B
43-47 2/ 183/ 145 | ... |8 59| 88
3 162{ 12+ |7 6|6 8|127] 99 2% 21t |'F |3
4] 165/ 1083 6 4|6 1| 156 117| sto 6/ 17| 8|24
5| 172| 1348 | 7 7 7147 110 6to 8 22|12 |16
6180 1475/ 9" |8 1| 87 65 Stelf 22|02
70155/ 12-87| 7 8|7 2| 121 90/ 12t014/20 (84| 9
14 to 16| ... | 42
Average ... 7 6|7 2|118 83 16te18 ... 30
- 129 |183 |162
21| Yolinge 1/ 883{ 22 (11 9 (11 11 | 196| 147 Near top of Forest.
56 216012 |6 1|6 8|158 119 » =»
3 90| 14 7 417 9 74| 56| At foot of Forest near cultivation.
4 78/105 |5 8|5 11| 77 58 » » »
Average near
top ... 811|9 8177/ 133
Do. at foot 6 6610 | 76 b7
22| Barunalang | 1| 255 108 | 5 103| 5 10 | 260| 195| Tnches. | 3} 4
2| 219/ 18 | 7 7 2| 188 141
31196/ 136 (8 5|7 7| 149 114 g:qigg zg
4024815 |8 6|8 3160/ 110 2t 4 3322
6to B/ 830|381
8 to 10| 29 | 36
10 to 12 30 | 81
12 to 14| 26 | 38
l4to 16| ... | 30
196 (248 |
28| Simoling ... [ 1/ 166/ 156 | 9 7 |8 7 | 113 gp| Ioches- | 1) Inches | 1
60—61 Oto 2/ 11| 8to10 19
2to 4| 21 | 10 to 12| 20
4to 6 27 | 12 to 14 19
6to 8/ 29 [ 14 to 16| 20
166
24| Peadun 1| 226 9 8 140| 105
2| 208 11 8 107| 80
Average of
22, 28, 24 710 |7 6160/ 119
- —
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Abstract Statement of Deodar trees, §c.,—conlinued.

([~ & . 5 e S
il g td§§§§ -
'E nmerm;f “s §§ ;_g ";D o g’% 3% Details of rings counted, and
é Survey. E E,& g-g g % |52 _*é 5 Remarks.
fgE| 38| 3 | £ 2E2E
Zl< | = 2 | S 870
in, .ft. in. | ft. in. Inches.| 1| 2| 8| 4| 6
25| Tinala Teed- — _—
ong valley | 1| 173} 16 8 918 8124 91| oto 2/ 12 23|16 26|12
20183/ 11'3 | 6 4|6 4 | 140 104 i:g z :133 gg ;’; ﬁ 194
64 8| 276| 17 10 5|9 4138 90
4173/ 143 |8 8|7 11| 128 80| St 5o |2 |5s ||
5| 108 11 6 2|6 2| 86| 49 10to12 28 | 38|87 39|30
6| 299 17 9 6|9 4| 188 141 }fﬁg 28 | 13 347' 17 | ..
70145/ 145 |8 2|8 | 107| 80| 1&g |||
Average 8 8711|130 9l 178 183 [276 1173 (108
26| Manda ... | 1] 240{ 195 |10 10 7| 144| 108
Forest  of )
Jangi 2| 877| 285 (14 15 4{ 162| 122
67 3 63 45 |2 4| 2 9
Average .. 8 9| 9 7 153|115
27| Skyamdang-
dang 1290 172 |8 4 (9 5 | 208 156
20166/ 11:2 |7 6|6 3 |132 99
70-71 3| 229| 11 6 6 2| 229 172
Average 7 8| 7 8| 189 142
Inches. 1
28 Topan ... | 1} 871| 805 16 4| 101f 76 o0 | o5
10t020 | 236
20 to 303] 41
29| Kashang ... | 1| 100 10 5 8|5 8| 104 84fInches | 1| 2
9111 98 [5 1|5 38100 6953 2l 78
72-76 ... | 8/ 108/ 105 | 4 10 | 5 11 | 128 96| 2t0 4 23 21
4111 95 |5 0|56 5| 133 100{ 4to 6 19 17
6to 8 21| 18
¢ 81010 14 22
Average o 10t012] ... | 1
28-29 .. B 2|5 7118 85
100| 111
80| Forest above | 1| 174| 14 7 8|7 9136 102
Chini 2| 172| ... 4 51 ... | 234{ 175
7 811800175 |9 29 7| 85 64
4 74/ 52 |8 0|8 2|..[105
5 80 15 | 0 9% ... .-
6 57 8565 |1 7| .. .
7 20 25 |1 4 . .
8 43| 8 1 6 . .
9 80| 22 (1 4| .. .
100 19 22 |1 2| .. .
11} 16 ... 0 53 .. .
12| 12| 16 | 0 94 ... .
18] 21 12 |0 7% ..
14f 28 32 | 110 ...
15| 98| 4 2 10 cee
16| 41| 56 |3 6|3 4 55
17 29 48 [ 2 7| ...
18 85/ 65 |3 148 8 - 48
Average 5 8|56 b5 |1562 91
.
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Alstract Statement of Deodar trees, &e.,~—continued.

S [ DR w
8|  Forest |Z|2E| w ‘g | B (S| . .
-g and number |S|E & .-’3 o 9 g igd Details of rings counted, and
= 512° 8o | © 2 (835|187 Remarks.
z| of Survey. |28 ) =73 5 2 E.E
Blgsl 88| 8§ | £ |BE=S
Ak 2|13 8 P
in, | ft. in. | ft. in. Inches. | 1) 2
31| Rogi 1 215| 16:8| 9 93 9 2| 126 850to 78| 85 61
0 to 106 | 126 107
78-79 |2/ 1370 13 |7 8|7 2107 610to168|215 ..
0to13 | .. |137
3| 281 4812 44211
4 83 3 |1 7311
5 54 36:111 (2 4
6 62, 46/2 63 210
77 46 5 |8 08 0
87 6283 8|8 8 70
9 61 43|12 8(2 8|..]..
10f 66/ 65|4 2310 95 71
110 87/ 7 |4 4[4 1| 79 59
12/ 60} 875 0(5 0] 72 54
18] 29) 85/110 ;2 8
14/ 86/ 383/110|2 2
15 877 4 (2 6|2 6. |..
16/ 160 115/ 6 2 |6 5 | 156 117
17} 70] 82|4 5|4 8| 95 71
18| 131 854 11 |4 10| 160 120
19| 157) 152/ 8 4|8 4| 113 85
20,121} 10-2|5 6|35 9| 132 99
21 148 11 |6 5|6 24138 104
22/ 165) 11 | 510 |6 2| 168 126
231 138 187/ 7 77 7 |109 82
240 147/ 12:7| 7 10§ 7 1| 112 84
Average 4 84 8119 86
32! Kadelli 1 93 5 9 94 85[nches. 0to 2| 2 to 4| 4to 66 to 88 to10
Rings| 18 | 19 | 24 | 27 | &
83| Chaog 1 180] 14 |8 6|7 9105 gplnches 1 2’3 4’ Ml
0to 21932181210t012] 9| 168 7
84 ... | 2 161 153 8 5 114 992t 41635101712 to :4) 20/ 18101 7
| G to 85915101816 to19. | . 1o 15
3 91 17 9 4 58 44i5451013101012
401200 15 |8 4|8 8, 79 61 130, 161/91) 120
5 270 18 |8 4|9 10| 194 146
Average 8 5|8 9110 87
_—— — e
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Abstract Statement of Deodar trees, &e.,—~continued.

504 5] &
s Bled | e
g Forest. E g §—'§f . REMARKS. o Forest,. :‘-f g §§ .| REMARKsS.
: 55y 5 5E5Ey
HPEEE : HEkE
z|< = z z|< |=
in. in,
34| Simla, north { 1| 50 425 Simla, south | 1] 54/ 6
side, small | 2[ 354 side 2| 94| 95
trees 3| 244 3| 42 65
4 424 - 4| 48!'5
5| 804 ) 100'12
6] 304 6| 43| 45
7 40|5 71 81| 8
8 4755 8 70, 6
9 44|5 9| 40| 4-5 |Ageof I cl.=91
10| 45/ 45 Average... 57| 66| » 1lcL=67
11} 40/4°5
12| 70|15 35| Ropur timber
18| 45|45 Dep6t .. 1] 21012
14| 44|45 Purbani 2| 180|112
15 383/45 Poari 3 98 7
16| 394 Ditto 4| 10010
17| 47!55 Ditto 5( 110] 9
18| 3063 Ditto 6 110{11
190 685 Akpa 7] 202(18'3
200 5755 Ditto S| 187(12
21| 47|45 Ditto v | 9] 225(18
22| 80| 4 Age of T cl. 145
23| 91/5 |[An exceptionally slow Average... 156116 » 1@ cl. 106
grown tree on a dry
slope of 40°] Kusthal 10| 12415
Average... 43| 46| Ageof Icl. =99 Ditto ... (11 107{14
North side, | 1| 88[16 5 Ilcl, =78 Ditto 12| 150/18
large trees| 2| 66[15 Kilba 18} 109|153
3| 7212 Dippi 14| 80j12
4 7912 Ditto 15| 165(15
5| 153lis Ditto 16| 190/22
6| 13812 Panang ... |17} 17078 | yoq ot 1 o1, 99
71 102118 Average... 137|16 , 1lc 66
Average... 99|14-7 | Age of T el. =171 Lawaris, or|.
: ,, ITecl =52 drift timber |18 96(12
19 297(18
20| 125[15
21| 27020
Average... 197|116 | Aseof Il 131
s Ilcl. 96

)
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Abstract Statement of Deodar Zb'eea,_é'c.—cont;'nued.
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Abstract Statement of Deodar trees, §c.—continued.
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APPENDIX 1V. :
- Measurements of Deodar trees at different heights of the Stem.

T ]
& .
NaME ::DTm E g EE NaME A:; Teez | ; Eg
LOCALITY. 5 g g " géé LocALITy. . Ef 3 E EEE?
I L
Ft. In.|Ft. In, Ft. In.|Ft. In. ’Ft. In.
Ft.

Pinus longifolia.—| 1|Stump. 5 3| 100 Nachar 8. ..|4 80| 411115610} 100
Between Kanda and 10 410| 92 2003 511 2| %0
Bandrouli, Jaonsar 20 4 8| 89 60|38 511 2| 70
Bawur .. .. 30 4 1| 78 520(3 41011 69

40 3 9| N 6903 310 8| 67
50 2 1| 389 803 0/910| 62
Ditto ~|# 10| .. |5 2| 100 10302 9|9 1| g7

Bodeher Forest Jaon- 50 8104 75 12202 7|8 6 63

sar Bawur e | 8 8| .. |4 8] 100 Ditto .. | 5Stump| 4 6 [14 7| 100
28 31 70 1864 313 9 94

38 2 9 62 330{311/12 9 87

48| .. |2 3| &1 476 (3 o912 4| g4

58 19 39 . 620 |3 7311 10 81

Ditto 8 610 | 100 6|3 i1 2 76
48 4 o} 69 910{3 2310 6| 72

Ditto 5 38| .. |610]| 100 1066(210(9 4| 64
. 438 4 6 65 120012109 4 64
58 . |89 B4 1346 (2 g|8 8 56

Above Khattowa village 68| . |8 1]| 45 15600 |2 137 1| 48
Jaonsar Bawur .. |6 3 5 6| 100 Ditto . | G/Stump. .. 10 6| 100

‘ 84 0 4 0| 38
21 3n 7 Ditto .. | 7Stump. . [10 6| 100
Tutwa Forest Jaonsa 96 0 5 0 47
Bawur « 17 3| « 12 0| 100 Ditto ... | 8Stump. 18 10 | 100
81 |88 6 | |ss0 10 0| 53
! 218 01910/ 100 Kiuden 1 60 6 4| 100 |8
Nachar 8. ... 2712 47 9 78 18 0 5 2 o7 §
423817 6/ 176 26 0 49| 898
55|12 249 4| wa 340 4 6 84;_5
919 511 60 440 4 0 75 E]
Ditto w12 4|21 9 7| 100 640 | .. |38 7| e d
' 182109 5| 98 Bura 1Batt. | .. |5 8| 100
8212 8/g 9/ 9 90| .. [310] o7
%12 317 6| 78 Sangla 1Butt.| .. |6 2| 100
6912 217 8| 75 190 .. |5 1] e
781175 5| 62 840| . |4 8] e
Ditto - |8 233 8Hi0 9| 100 ©o| .. |s e %6
ot Bl A 2 R R 1l 20 1 9| 100
8112 8|8 9 81 52 0 5 0 43
“|2 786 9 Ditto ~|2 80| .. 10 6| 100
0(2 417 9| 72 630| .. |4 2| 39
640| .. |8 0] =28
Chaog 1/ Butt.| .. |8 4| 100
00| ... |7 2 86
Tinala Forest 1| Butt. 9 0| 100
50 0 6 8| 64
—_—————————s—s———s—— e e

Note.~The trees were Deodar, unless otherwise stated,



Statement of the Geographical limits of some of the trees, shrubs, and useful plants in Kunawur,

U. Upper limit.
L. Lower ,,

U. R. Upper right bank limit. U. L. Upper left bank limit. |
L. R. Lower " s L. L.

C. Cultivated or planted.

( 62 )

APPENDIX V.

by J. L. Stewart, M. D. ‘

Lower 2 »

Cedrela toona (serrata)
Cedrus Deodara

Celtis Caucasica
Cornus macrophylla
Corylus lacera

Daphne oleoides
Desmodium (argenteum)

Dioscorea deltoidea
Elxagnus conferta
Ephedra sp.
Eriophorum comosum

Ficus caricoides
Fraxinus Xanthoxyloides

Hippophaé salicifolia

Indigofera arborea
Juglans regia

Juniperus communis
J. excelsa

J. squamosa
Morus serrata

Myricaria sp.

Boranicar Naxe, KuNawurar NaMe. Luts.
Abies Smithiana oo | Ryung ... | U. R. Pangi. U. L. Rispa.
Acacia Julibrissin ... | Shirin ... | U. Above Wangti
Acercultratum oo | Tin
A. sterculiaceum oo | Lair .
Alnus Nipalensis oo | Ny ... | U. R. Spiii. U. L. Namgia.
Ampelopsis Himalayana . U. R. Urni.
Amygdalus Persica . | Rek UCth Sungnam. U. L. Morung.
) ult.
Arum Sp. U. R. Pangi. U. L. Rakcham on the
uspa.
Arundinaria utilis . | Spyag All)’ove Panwi on the road to Shatil
ass.
Betula Bhojputra . | Shak, shag ... | Generally above 10,000 except where
\ very arid.
Buxus sempervirens Paprang ... | Opposite Chergaon on the left bank of
the Sutlej.
Capparis spinosa . | Bussar ... | Wangtii to Urni, along the Sutlej.

Khishing, Kkanam ... | U. L. Opposite Chergaon.
Kelmung, Kewate Gyam ,U.. R. Hangarang Pass. U. L. Dab-
ling and on Buspa below Rakcham

Kur ... | U. R. Jangi. U. L. Morung. C.
Shta, Shid .../ U.R. Urni, U. L. Jani.
Gek ... | U. R. Pangi. U. L Poari. C. & wild.
oo | ZhTRuk v. | L. Wangta. T, Pali?.
oo | Mitss ...|U. R, Singnam. U. L. Morung.
Observed at Rarang.
Kans, Gungru ... | Rakcham,
... | Rinsot, riil .. | To Tibet. Cult.
... | Khanna, Khanda ... | L. Urni, occasional to Tibet.
. | may%, ucks ... | U. Chergaon.
. | kak, Kok ... | U. L. Urni.
ve. | thiim ... | U. R. Spiii. U. L. Namgia.
shits : ... | One or two below Wangtd. Urni to
Tibet. Cult.
. | kdstin ... | U. R. Sungnam. U. L. Morung.
.| k& ...|U.R. Spiii. U. L. Namgia. Cult.
... | lang skiur ... | Purbni.
. | sAvr, Skurghu ... | 9,500' Werang Pass 10,000, and hill

Olea (ferruginea) European ...

opposite Rispa on the right bank of

the Teedong stream probably at a
*| similar elevation.

theli ... | Harang Pass 10,000 feet.

an sod, ... |U. R. Jangi. U. L. Opposite Cher.
gaon., Cult.

kombu L. Above Sangla, Rispa.

wili ... | U. (Rarang, Riba.) Chergaon.

L — —— —— ———————° : i —
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Slatement'qf the Geographical limits of same of the trees, &e.,—continued.

BoranicaL NaME. KuNawurr NaME. Liyrrs.
Paliurus aculeata tham U. L. Jani.
Parrotia Jacquemontiana shai Near Shoang only, 9,000 feet.
Pavia Indica e | pit U. R. Jangi. U. L. Purbani. Cult.
Phytolacca decandra matazor U. L. Opposite Chergéon.
Picea Webbiana spun, pun, Krok U. R. Lipi. U. L. Dabling.
Pinus excelsa lvm U. R. Sungnam. U. L. Namgia.
P. Gerardiana 7 L. R. Chergfon. L. L. Jani. U. R.
Hangarang. U.L. Dabling.
P longifolia .. | ATl U. Above Wangtii.
Pistacia integerrima - .. | Kakkrangcke U. R. Urni. U. L. Kilba.
Populus alba .. | mai L. R. Mird. L. L. Poari to Tibet. Cult.
P. ciliata ve. | Rrammal U. Rarang. :
P. fastigiata .. | do. U. R. Spiii: U. L. Dabling.
Prinsepia utilis .. | bekling U. Urni.
Prunus armeniaca . | ckan, burzha To Tibet.
P. Padus oo | krun U. On Buspa, above Sangha.
Pyrus variolosa oo | Kent, shegul To Urni
Quercus-dilatata ... | marghang U. Jani. C.
Q. Ilex voo | Ore L. Chergion, Panwi. U. Teling,
' Purbni.
Q. incana - .| ban U. L. Opposite Chergaon.
Q. semicarpifolia o | Rhursaz On Buspa above Sangla, not above
, Wangtii on Sutlej.
Rheum Moorcroftianum arts . | Above 10,000 feet. All over.
Rhododendron campanulatum | stmrung ... | Harang Pass,
Rhus Cotinus oo | tung . | U. Above Wangti.
R. semialata ... | hul@shing, kashin U. Urni. '
R. acuminata oo | AUrkd U. Wangti.
Rhus sp. . | kulashing ... | U. Sapni.
Rosa Webbiana . | ring yai .. | L. R. Pangi.
Rubia cordifolia . | runaug
Rubia tinctorum backo Cultivated at Rispa.
Salix alba .. | mudani, shun L. Pangi.
Salix sp. ... | shun .
Staphylea Emodi ... | kaghaniya U. Chergaon.
Syringa Emeodi ... | 8kdfar, rangchal Rogi Raksham 10,000 feet.
Taxus baccata ... | yamdal . | Above 9,000 feet.
Ulmus erosa v | 8Rko .{L. Urni. U. Réarang and Riba.
- U. virgata . | malding .| U. R. Tangi. U. L. Riba.
Vitis vinifera lanang fruit dakhang { % ISI;.:;. J;’:; gia
Xanthoxylon hostile timri, . | U. Wangti.
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APPENDIX VL

Memo. of Heights jfrom observations of boiling point by Cor. R. MacLaGAN, 1847, Heights
calculated by Prinsep’s Tables.

Feet above Sea.
Sutlej at confluence of the Machér between Kotgurh and Rampoor 2,796
Rampoor (town) .. 38,013
Wangtu (village) i .. 5,183
Buspa, at the Sanga near confluence with the Sutlej ... .. 6,049
Pooari (village) ... ovs e 6,472
Riba (village) ... v 8,449
Sutlej at confluence of Teedong ... . .. 1,683
Dabling village ... e 9,276
Namja 3 ees o 9,805
Shipkee ,, ... .. 9,672
Lupcha Sanga on the Sutlej above Shipkee ... ... 8,384
Sanga on the Spiti at Shalkur e 9,845

Jhula on the Spiti at Mane ... 10,929
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APPENDIX No, VIL
Forest valuation Surveys, Jaonsar Bawur 1863.

FoREST ON THE LOKANDI SPUR.

Nos. 1—8. On the 8th June 1863, we determined to start upon a tour through the
Deodar Forests on the Lokandi Spur, a westerly branch of the main range of water-shed on
which Deoban is situated. The party consisted of Mr. Fleetwood Williams, Commissioner of
the Meerut Division, Mr. Melville, Superintendent of Dehra Doon, and myself.

The road leads along a secondary ridge, which leaves the main range of water-shed
between the Jumna and Tonse rivers north of Deoban, and takes first a westerly, and then a
north-westerly direction. About 500 feet below the Deoban bungalow, and at an elevation of
about 8,700 feet, we came to a field of barley not yet ripe. The fields of barley and wheat
in thehigher parts of these hills are still green, but the people do not apprehend any failure
of the crop on account of the approaching rains, as there is generally sufficient sunshine
during June and July to ripen the crop. Our path led us through a Forest of Rai, with
little Morunda (Aédies Smithiana and Picea Webbiana) a great deal of Kurzoo (Quercus
semicarpifolia) with fine tall stems. The rock is limestone, the strike of the strata almost
due east and west, and the dip to the south. In the valley to the south we saw the villages
of Jaddi and Mangul ; near the latter, iron is smelted from good ore, and there is an abundance

of wood for charcoal.

One Rai tree measured 8 feet 6 inches in girth and 95 feet in height to the point where the
girth of the trunk is less than 3 feet. Another had been struck by lightning ; the outer layers
of the wood had separated from the inner. There was hardly any trace of fire, some of the
branch stumps in the outer layers of the wood, were blackened as if burnt. Further on, the
south side of the ridge was almost bare, whereas the north side was densely wooded. But
stumps and stunted trees on the south side indicated that Forest had existed at some previous
period. The villages, however, are numerous on this side, and this may possibly have led to
the destruction of the forest. We found fields covered with young Bhatwa (Chenopodium)
which is sown in March, and ripens in October.
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We pitched our tents above the village of Raju, below the Lokandi Pagoda. Near our
camp lay a large number of Deodar planks, brought from the Forest on the north side of the
ridge. Most of these were 7 to 10 feet long, 1 to 2 inches thick, and of various breadth. They
had been cut by the villagers, who sell at the rate of 19 feet or 10 cubits in width, or about
150 square feet for one rupee. The purchasers come from the southern part of the district and
from the villages near the Amlawah, Tonse and Jumna Rivers, where no Deodar grows. In
the afternoon, I ascended the limestone peak on which stands the Lokandi Pagoda, a square
wooden temple, surrounded by a low stone wall. Near it are terraces where the villagers
assemble on their annual feast days. On the limestone rocks there is much fine Leauri
(Cupressus torulosa) and to the west and north much Deodar. The view from this point, the

* highest on the spur, 1s beautifully varied with dense forests in many places. To the north-west
the spur terminates in the Moila Hill with picturesque limestone rocks and geuntly sloping
meadows. On my return to camp I measured three Deodar trees with stems fit for timber
60 feet long and girths of 7 feet 8 inches, 8 feet and 13 feet 6 inches. Oue tree, with a girth
of 6 feet 10 inches, and a stem fit for timber of 55 feet, had been felled. The stump showed
78 rings on a radius of 12% inches, of which 8 inches were sapwood ; the largest cypress was
7 feet 6 inches in girth and 80 feet high.

9th June.—Started to go round the Lokandi and Moila Hill, from south to north. Upon
the south slope, there is a quantity of Deodar scattered between the fields ; here the trees noted
in Valuation Survey No. 1, were counted. Many of the Deodars had their side branches lopped
off, nearly the entire length of the stem, probably to be used as litter for cattle. Crossing a side
spur running in a south-west direction, we entered a splendid Forest named Bodehér, consisting
mainly of Deodar, which here attains a large size upon a clay slate soil. We measured
a tree which had been felled ; the stump 6 feet 7 inches in girth; the entire length of the
stem up to an end girth of 38 feet being 82 feet. The age of this tree was 71 years. The
following trees were also measured :—

Girth 77 length 75 to an end girth of 3"
» 6, 9" ”» 85, » b2
» 7, 2" ”» ]15, » »
The rate of growth appears from the data entered in No. 36 of Appendix III. Deodar in this

Forest forms one inch of wood (radius) in from 5 to 9 years. The stem of these trees does
not taper much as will appear from the following statement :—

Ir GIRTH AT BUTT 100" PROPOR-
TREE, GIRTH AT BUTT. UPPER GIRTH. TIONATE UPPER GIRTH.
1 4 5" 1’ 9" measured at 58’ 39"
2 6 10 4’ 0} ditto , 48 59"
3 6’ 10" 31 ditto ,, 68’ 45"

The surveys of this Forest are entered under Nos. 2 and 3. The figures there entered,
4:09 and 291 first class trees per acre, do not convey a sufficiently favourable idea of the
contents of the forest. In some parts the trees stood much closer. The area of the forest
probably extends over several hundred acres.

The proximity to the Tonse renders this Forest peculiarly valuable. In a straight line
the distance is only 44 miles, and by the road, which was said to follow the course of a valley,
it cannot be more than 10. A large quantity of timber is being cut, and the people say that
it is all consumed for house-building in the neighbouring hill districts. The usual scantlings
cut are from 20 to 30 feet long and 5 inches by 6 inches or less, and planks for walls and roofs
from 4 feet to 7 feet long and 1 inch to 14 inches thick. At the lower end of the Forest we saw
a stack containing upwards of 660 planks, 10 feet to 12 feet long, 12 inches to 14 inches wide,
and 3 inches to 4 inches thick. These had been cut on account of Government for a bridge
over the Tonse, and had been lying there for several years, but had not apparently suffered
by exposure. ‘
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Near these planks we were surprised to find five stumps of trees recently felled, 7 feet in
girth. A few planks had been taken off, but the greater part of the trunks had been burnt:
apparently a short time ago. The people asserted that the trees had been destroyed by jungle
fires, but as there was no sign of recent fire round about, this cannot have been the case. The
wood must either have been used for the manufacture of charcoal, or the place was cleared for
temporary cultivation, and the timber burnt. We observed in the course of the day many
similar instances of destruction. - In some cases, it appeared that the standing trees had been
ignited, and we found the burnt remains of large branches which had evidently been heaped
ap round the trunk. Trees are commonly thus burnt in the hills, to get rid of them for the
purpose of cultivation, but these trees were often in the mid:t of the forest where no cultiva-
tion was likely to be attempted ; possibly they are burnt to obtain charcoal with little trouble.

From the Bodehér Forest we turned our steps to the Moila Hill which is a north-west
prolongation of the Lokandi Spur. We had a good view of the Tonse in several places, as it
flows round the base. The Moila Hill sends out three spurs ; one runs to the west towards
Aswi. On the south side of this spur, and all along the flank of the hill, there is a great deal
of Deodar, not forming continuous tracts like Bodehér, but in patches intermixed with Rai.
The path leads through this tract, but as we were obliged to proceed rapidly, no survey
was taken. Between the west and north-west spurs towards the villages of Kunwa and
Pingwa, there is little Deodar. The slo&’e is in many parts }I)Jr:cipitous, being formed of
almost perpendicular limestone rocks. Where there is room, Leauri (Cupressus torulosa
and Rai (4. Smithiana) are abundant. I walked nearly round the Moila Hill, and a consi-
derable distance down the north-west spur, but found only a few scattered Deodar trees.
In the angle between this and the third spur, tending towards north, north-east, is the
village of Rahan, below a limestone precipice which here borders the Moila Hill. Far down
in the valley there is a little Deodar, but near the top all is Abies and Cupressus. The third
great Deodar locality occurs in the bend between this morthern spur and a large spur run-
ning from the Lokandi Pagoda to the north-east, towards the junction of the Benargad and
Chiligar. In this valley the village of Mashak is situated. The main portion of the Moila
Hill is limestone. The strike of the strata is from north-west to south-east, and the dip
towards the south-west. In accordance with. this formation of the strata, the south-west
slope is gradual as on the Lokandi Hill, and the other sides are precipitous. It has already
been mentioned that clay-slate is found in the Bodehér Forest. It also occurs near the
village of Mashak. :

Wherever Deodar was found on the Moila Hill, there were the marks of cutting, and a
plank 25} feet long 10 inches by 14 inches was seen near the top. On my way down to Mashak
village, survey No. 4 was taken. Deodar is here scattered over the steep and often precipitous
slope of the hill ; the result was two and four trees per acre of the 1st and 2nd classes. The
growth of the trees, however, is good. One tree, which had been struck by lightning, was
11 feet 9 inches in girth and 70 feet long up to 3 feet end girth.

We found our tents pitched on a terraced field near the village of Mashak, surrounded
by Apricot and Peach trees. The village bears every mark of being in the midst of Deodar
Forest, the houses are built with magnificent pieces of this wood. We measured several
planks 37 inches wide, 4 inches thick, and 8 feet long. The aggregate width of three planks,
which served as the flooring of a terrace in front of a house, was 15 feet 4 inches which gives an
average width of 5 feet 1 inch. The length of these was 16 feet 6 inches. The enclosure
round the open square paved with large flags of slate, where the elders of the village
assemble, was formed by Deodar beams 28 feet long 12 inches thick and 15 inches wide.
The houses in Mashak are neat, the lower part is of stone, with beams between to strengthen
the walls. These beams are painted with ochre which contrasts well with the white plaster of
* the walls, and the light brown color of the wooden superstructure. The lower portion just

described serves as a store-house for grain, and is closed by massive Deodar doors with la.rﬁe
well carved door frames. The upper story stretches out on all sides 3 or 4 feet beyond the
understructure, and is supported by trusses and pillars neatly carved. It is entirely built of
wide Deodar planks, some sawn, others split, and all from 2 to 4 inches thick. The roof is a
simple gable, projecting beyond the upper story, covered with thick split Deodar planks or
shingles. ,

10th June.—We took a path which led round the semi-circular valley enclosed by the
Moila and Lokandi Hills, and a spur running northward from the latter hill, then crossed this
spur and following the bead waters of a tributary of the Benargad, which falls into that stream
agove its junction with the Chiligar, gained the main ridge above Jaddi village and returned to
Deoban by the road of the 8th.

After leaving the clay-slate and quartzose rocks near Mashak, the route lay entirely over
limestone. Deodar was plentiful on the first portion of the march, but disap})eared when we
began to ascend the main ridge. There is Deodar on the north face of this ridge but
lower down, between the spur mentioned above and that by which the Simla road
ascends to Deoban. This forest is called Kandari, and furnished the timber used in the con-
struction of the-Deoban Bungalow. In survey No. 7, the trees counted on a small space

8
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200 feet x 150 feet accurately measured, are noted. Ten trees of the first, and 27 of the second
class were counted. Some of these were not Deodar, but the object was merely to ascertain the
amount of timber standing on that area. The first class trees measured 100, the second
class 25 cubic feet of marketable timber. This gives per acre 2,460 cubic feet. The average
of the first class trees was 70 years, so that the annual production of marketable timber
has only been 85 cubic feet. The longitudinal surveys (5, 6, 8,) give a less favourable result
a8 they include blank spaces, and localities producing other trees than Deodar. Besides Picea
Webbrana and 4bies ;S?'rzcithiam, there was a large quantity of Cheel (Pinus excelsa), Rai
and Morunda have a dark, Cheel and Deodar a light green foliage, but the general appear-
ance of the Pine at a distance is different, the branches not spreading horizontally as those of
the Cedar do. Of other trees there were three kinds of Oak, Ban (Quercus <ncuna) and
Moru (Quercus dilatata ) below, and Kurzoo g Quercus Semicarpifolia) above, and asso-
ciated with the grey Oak, large numbers of Andromeda, forming trees of 4 feet in girth.

Rate of growth.—Great extremes were observed. One tree (no 3 in Register) was
found on a limestone slope with south-east aspect, which had been felled many years ago.
The measurements of this tree were as follows ;== )

Gil‘th oo e [XY) 17'
Length of stem ... w170
Age ... 143 years

The average time required to form an inch of wood (radius) 48 years.

This remarkable growth surpasses all the trees yet measured. As some of the rings
were indistinct upon the charred surface of the stump, the rings were counted on three distinct
radii, to guard against any mistake ; the results were—

r .. vee e 140 rings
Y’ 159 ,,
b SO . 130 ,,

This tree attained a girth of 4 feet 6 inches with 38, and a girth of 6 feet with 50 years

Two trees on a slope exposed to the west, and also on limestone (Nos. 1 and 2) were
4 feet 2 inches and 4 feet 4 inches in girth, and had required 98 and 64 years to attain these
dimensions. Another Deodar (No. 4) was measured which had grown to a girth of 6 feet
2 inches in 47 years, another instance of rapid growth. In this case the aspect was northerly.
A Cheel stump (No. 5) 7 feet in girth shewed 83 rings.

Near the large tree described (No. 3), four fine trees were seen on a small space
45 feet x 35 feet=1,575 square feet. This was the sEace covered by their branches. One of them
divides above the ground into two large boles. The measurements of these five stems are as
follows :—girth 6 feet 10 inches, 6 feet 8 inches, 6 feet, 5 feet 11 inches, 5 feet 10 inches. The
height is 105 feet to the top of the 6 feet 8 inches tree, and 90 feet for the others, If
calculated oun the acre, this would give 140 first and second class trees per acre. It may there-
fore not be impossible to produce with good management in similar localities 100 first and
second class Deodars per acre, giving upwards of 7,000 cubic feet of marketable Deodar timber,
and an annual average yield per acre of 400 cubic feet.

Close to these fine specimens of well grown trees, there were the traces of reckless waste
of valuable timber to obtain a trifling return. On a space of about half an acre, prepared for
a species of Chenopodium, sown at the commencement of the rains and reaped about October
there were eighteen first and second class Deodar trees standing, but killed by fire, and twenty-
six stumps of trees felled to make room for this temporary cultivation. The trees, if not felled,
are destroyed by lopping the whole of the branches, heaping them round the foot of the tree
and setting fire to them. This kind of cultivation, which is similar to Toungya in Burmah,
Dhya in Central India, and Coomree in Madras, is called Khil in these hills. The land is,
deserted after one crop is taken. On the slope of the hill, where the village of Mashak is
situated, we counted on an area 1,000 yards long and 500 broad, ninety Deodar trees destroyed
in this manner.

A little further on, we measured a remarkable tree overhanging a precipice, and divided a
few feet above the ground into fire boles, each 5 feet in girth, the joint girth of the whole group
being 24 feet. One of these had been felled, the height of the main stem of this compound tree
was 121 feet. The timber yield of these forests, to judge from the large number of stumps
‘counted, has been very considerable. I observed several sawpits and a large number of scant-
ling recently cut, placed near the roadside ready for removal. The following timbers were
noted near the road :—Twelve round pieces prepared from young trees, from 25 feet to 32 feet
long, girth 1 foot 10 inches to 2 feet. Forty-four rafters 20 feet long and 6 inches x 6 inches.
Fifty planks 8 feet long from 12 inches to 80 inches wide and 14 inches to 8 inches thick.
Sixty planks 5 feet long and 14 inches thick. It was stated that all this timber had been cut
by people from Naraya in the Amlawa valley, who come up every year to fetch wood for their
houses, and that they paid to the head man at Mashak village a duty of from 4 to 5 annas
per tree. All this timber is carried away on men’s shoulders.
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FORESTS ALONG THE MAIN RANGE FROM DEOBAN 170 THE Karama Prax.

Nos. 9 to 14.  On the 11th June I started in the afternoon to explore the forests along the
main range between the rivers Tonse and Jumna. After leaving Deoban, the range takes an
east, north-east direction, and the road leads chiefly along the south-east flank, keeping near
the line of water-shed. About a mile north of Deoban, Deodar commences, it is, however,
scattered; on a distance of 3§ miles only 14 trees of the first and 47 trees of the
second class were noted, (Survey No. 9). To the right are the head-water
of the Kutno stream, and to the left those of the Benargad. As the weather was
threatening, we turned off to the right to a tributary of the Kutno river, encamping at a
village called Khattowa. On the road to the village, Survey No. 11 was taken. Above the
village is a temple forest containing a large quantity of Deodar on a slope of 32°. On an
area 200 feet x 100 feet or 0'48 of an acre, 20 first, and 12 second class trees were found (Sur-
vey No. 10). The average cubic contents of a first class tree, taking 50 feet as the length of
the stem available for timber was found to be 72 cubic feet, that of a second class tree 18,
and the average annual increase per acre would be 42'9 cubic feet.

On the 12th June, we again ascended the main range, the road leads first through a
moist ravine with deciduous trees, which opens out higher up ;where there is a good forest
of Deodar on limestone rock, the strike running north-west, and the dip being towards the
north-east. ( Here survey No. 12 was taken ). On both sides of the main range very fine
forest was found, extending to the foot of the Karama or Daghur Peak. On the left we
looked down on the forests near the source of the Benargad and the Chiligar, and to the
right on those near the Riknargad. On a length of about two miles along the main range,
we counted 214 first class trees. (The detail is given in surveys 13 and 14). Picea
Webbiana, Quercus semicarpifolia and Quercus dilatata were the principal trees associated
with Deodar. Rai, 4. Smitkiana was scarce.
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ForEsTS NoRTH OF THE KAnama PEAk.

Nos. 15 and 16. From the top of the Karama Peak we had a fine view of the Deodar
localities in this part of Jaonsar Bawur. There are extensive forests at the foot of the peak
to the north and north-east, on both sides of the spur which forms the water-shed between
the Chiligar and Dharagad, and on the west flank of the main range.

After descending from this peak, little Deodar was seen, for about a mile and half, until
we reached the Tutwa Forest (Survey No. 15.) The ridge above the Deodar producing
localities is covered with beautiful grassy glades in which stand some splendid specimens of
the undermentioned forest trees, attaining the dimensions noted : —

Girth. Height.

Abies Smithiana v . 15' 150
Picea Webbiana . 15' 130’
Acer . . 13
Quercus semecarpifolia .. . 13 e

» dilatata . 12 150
Prunus Padus oos 6
Juglans regia . . 17 100

A few hundred yards below, the Deodar Forest begins. Here the trees are of &plendid size, of
two trees here measured, both 11 feet in girth, one was 115 feet, the other 135 fget high to the
top. The rock appears to be limestone with a deep layer of vegetable mould on it. The rate
of growth was good, though the slope was steep. The details are shown in No. 39 of Appen-
dix ITI. The average age of trees 6 feet in girth was found to vary from 76 to 98 years. The
particulars of the survey made through the Tutwa Forest, are entered in No. 16. With Deodar
were associated immense Rai trees ; one measured 18 feet 5 inches in girth, Birch up to 6 feet
in girth. Lower down near the foot of the hill was a dense forest of Alnus, Rﬁocﬁdendron,'
Quercus imcana, Populus ciliata, and a variety of other trees. In this forest were old stumps
of Deodar and half-decayed logs lying on the ground. Apparently the Deodar formerly
extended further down, and other trees have subsequently occupied the ground.

Along the road from Deoban we had met many men carrying planks and other scantling
from the Tutwa Forest which is resorted to for timber to a great extent by the inhabitants
of the lower and treeless parts of the district. In the forest we found 75 stumps of trees
recently cut and many felled trees, utilized only to a small extent The timber is here split,
not sawn, and the waste is great. '

Twenty-four acres of the Tutwa Forest were syrveyed, and the result was an average
of 11 first class trees per acre. From the data furnished by my guide, the area of the Tutwa
Deodar Forest may be estimated at three square miles. It occupies a considerable portion of
the hills, south of the head waters of the Dharagad.

After crossing a small stream, the southernmost feeder of the Dharagad, we came
upon a dry open slope with scattered trees of Pinus longifolia, here called Surul, of very
large size ; the soil was a micaceous schist. After a march of several hours, during which we
. crossed successively several feeders of the Dharagad, we reached the village of Chejal long
after dark, where we encamped. .

On the 13th we went from Chejal along the north side of the sgur, running from the
man range in a north-westerly direction towards the junction of the Pabur and Tonse rivers.
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DEopAR ABRA SURVEYED Tnmnm
Name z e £ P ; -
No | Date Ofdl?c‘gg.: the Locality %g %5 ¥ i & § g 3 'g REMARKS
Survey ‘Eg -g;?: 'Eg gg g, § 2|8 |° |3
Q
2 £ K]
SRR OHIHEIE
17 {June 18| Dr. Brandis Ch?l‘; )Jungle 185 | 360 | 468 | 421 | 1040 | 5100 | 180 | 2107 | 8'78| 17°08]{ Deodar killed 1898
AWUr,
18| , |Dr.Brandis.. |Chilara Jungle| 15 [ 38 | 48 | 56 | 11 |1400 | 180 | 58| 260 657
(Bawur)
19 » ”» ”» 11 18 87 7 23 100 | 150 | 0'34 3235 38°24 Deodar dead,
2| , » e " 143 | 128 |166 1,313 | 128 | 2200 | 180 [ o°20| 1518] 1353

FoRESTS ON THE NORTH FLANK OF THE CHEJAL SpUR.

Nos. 17 to 20.—Chejal village stands high oun a south’ projection of this spur, and has a
splendid view of the vast mountain bay drained by the Dbaragad in which some of the
finest Deodar Forests of Jaonsar Bawur are situated. The road from Chejal to Bastil
village on the Tonse led for about one mile through what must formerly have been an
excellent Deodar Forest. A large portion has been destroyed for temporary (khil) culti-
vation. No less than 1,040 stumps and 1,898 standing trees killed by fire, were counted
Notwithstanding this destruction, the forest still contained, when examined, upwards of nine
first class trees per acre on an average, with an abundance of saplings. The trees associated
with Decdar were Rai, Ban, and Moru.

After leaving the forest, we passed through a jungle of Andromeda and Rhododendron.
Further west the spur divides into several branches. On the northern branch, near the junc-
tion of the Pabur and Tonse, the village of Koti is situated. Not far from this is a Deodar
Forest said to cover about 15 acres in which 100 trees have been cut for the bridge over the
Touse rviver, and 50 for a temple in the vicinity.. The forest of Koti and Bastil are alluded
to in Dr. .Cleghorn’s Punjab Forest Report, 1864, page 5. This forest near Koti, I only saw
at a distance as my road led down another spur to the village of Bastil. On the northern
slope of this spur is the Chilara Forest, where an area of 150 feet by 100 feet was measured,
and 11 first class and 13 second class trees were found, which gives the average number per
acre of the trees of these two classes as follows :—

1st Class trees 32
2nd ,, , 38

The trees in this small forest are of good size and satisfactory growth. A tree with a girth
of 11 feet 7 inches showed only 98 rings. Pinus excelsa is the only tree here mingled with
Deodar. Near Bastil is a large quantity of Olea ferruginea (Kau) and lower down near the
Tonse, Sandun ( Oojeinia dalbergioides ) Semul (Bombaz Malabaricum) and Acacia
Julibrissin were found.

A considerable number of planks and other scantling of Deodar were met in transit on
the road. Since we left Deoban on the 11th, we have seen altogether 203 planks and small
beams (kurries). This evening we encamped at Kando, and on the 14th we returned to
Deoban by the Simla and Mussoorie road. As far as Baundrouli much Pinus longifolia is
scattered on the slopes of the hilld. A considerable quantity was cut a few years ago by
Messrs. Scott and Wilson of Mussoorie, for Railway sleepers.

GENERAL REMARKS ON THE TaoNsaR Bawur Forests.

The data collected ate not sufficient to justify any but an uncertain estimate of the
Deodar resources of these hills,. Altogether 485 acres were surveyed, and on this area 1,195
first, and 1,662 second class trees were noted. If the statements of the natives of the district
regarding the extent of the Deodar localities are correct, the forests would contain not less,
than 40,000 Deodar trees.

t
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The average age of a first class tree 6 feet in girth in these forests may, on the ground of
the data available, be assumed at 71 years, and that of a second class tree 4 feet 6 inches in
girth, at 55 years. If these data are correct, 16 years will suffice for second class trees to attain
first class size. The number of second class trees is about equal to that of the first class. If we,
therefore, clear away all first class trees in the space of 20 years, or at the rate of 2,000 trees
per annum, this quantity will, if the above data are correct, be within the amount annually
produced in the Deodar Forests of Jaonsar Bawur. Great care should, however, be taken, first
to ascertain by a series of detailed valuation surveys, the capabilities of the different divisions
of the forests, and on the ground of these valuation surveys, a regular plan for working the
forests should be prepared and strictly followed. The transport of the timber to a place of
sale without undue expense is the great difficulty, as all the more valuable forests are situat-
ed at a considerable distance from the river. If this difficulty can be ‘overcome, and if the
unrestricted and wasteful cutting of Deodar by the inhabitants and by parties from the lower
parts of the district can be prevented, these forests will prove of great importance on account
of the good size and the rapid growth of the timber produced in them.
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No. 248A. or 1869.

. . Masos G. F. PEARSON
. Conmazor of Fbrcm, N-W. Prooinm Allahabad,
To .
Cor. C. J. HODGSON R.E
Scontaryto Goumment N.-W.P.,P. W. D

' Duxp Caxr, THE 5TH DECEMBER, 1869.

Sm,—I have now the honour to. la,y before you, for the information of His Honor
" the L;entena.nt-Govemor, some account of the deodar localities, not previously described,
which lie about the head of the Jumna and Tonse rivers. A rough sketch-map is
appended, and by a comparison of it with the atlas-sheet their position will at once be
2. It will be seen that three main ridges spring out of the block ef snéwy motin-
taing of which Bunderponch is the main festure. The. first of these soparates the
Ganges from the Jumna, of which the last distinctive fosture is Nagtiba, opposite
Museoorie; the second. range separates the -Jumna from the Tonse, and may be said
to extend a8 far as Deobund; and the third separates the Tonse from the Pabur, and,
indeed, is a branch of the main range which divides the Sutlej from the gromp of rivers
sputh of it. . All these ranges are well covered with fine forests of firs and oak; but
the Gunges and Jumna range is only deodar vbearing in a fow special looahtxes, the
Juimna and Tonse zange only becomes so about its lower extremity near Deobund,
where it contains our Jounsar Bawur Forests (already described) ; but the last or Tonse
and Pabur range-seems to have deodar as its characteristic tree from the point where
vegetation commences below the snow-line. I shall now progeed to describe the deodar
localities on these ridges in detail.

3. Commencing from the Ganges, there has been a considerable forest (No 1)
above Barahat, near Sulds, but it was well worked by Mr. Wilson in former years,
and latterly about 1,000 trees it is said, were cut down shortly before I took charge
‘of the Department. It is now cleared out entirely, except a few young trees which are
coming up in places, Near Lisnore (Upreekot), there are two small forests (No. 2),
but these are probably too remote from the river to be of any use except for the villagers.
About 400 trees were felled three years ago in the lower forest near Kowna, but they
are five koss from the Ganges, and it would be impossible to remove the sleepers with-
out doing something to improve the road down to the river. It is doubtful, as there is
8o little timber available, if sleepers sawed up here would bear this charge in addition
to the cost of carrying them to the river; but the subject shall receive my attention
and if possible this timber shall not be wasted.

4. The range above Upreekot contains one of the finest oak (‘moroo) forests
which I'have seen in the hills. Descending into the valley of the Jumna, there is a small
deodar forest above Shalna. It covers about 250 or 300 acres, and being on a mode-
rately-sloping hill-side with a southern aspect, the growth of the trees is exceedingly
favourable, and the young trees numerous. Portions of the forest have been mmuch
injured by fire in former years, and the greater portion of the mature timber has been
felled by the people of the country for house-building ; perhaps 1,000 trees may remain
fit'for timber at the present time. The growth of timber here is fully equal to the
best specimens in Jounsar. The care of the forest is entrusted to the Pudan of the
village, who says he every year takes some precantions against fire. It would be
better to make him some small allowance, and hold him practically responsible. -

5. South of this there are some small patches of deodar, abowt the Bonk Peak
and Nagtiba Hills, but they are either too far away and too small to be of any practical
importance, or else they had better be reserved for the special wants of Mussoorie.
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Mr. Scott, of Mussoorie, removed a good qna.ntlty of deodar from this part of, the
range in past years.

6. As regards the oapabl].ltles of the Jumna as a floating river, from all that
I can learn it is quite free from impediments exocept for about two miles near Singbne,
about 20 miles due east of Chukrata, where some not very heavy rocks are found in
its bed. The river, however, shall be specially examined and surveyed (if possible) during
the present cold season.

7. -Orossingthe Jumna on to the Kedarkanta ridge, which separates that river from

the Tonse, there is (or rather has been) a very fine deodar forest in the Bunnal, a
tributary of the Jumna, which joins it just above Burkot. Thls forest (No. 4) extends
a]ong the left bank of the Bunna.l for about two miles, and may on an average be half
a mile in depth. This forest has contained much fine timber in former years, and
many very fine trees still remain in it. The growth is quite remarkable, and I have
never seen it equalled elsewhere ; one stump of nearly eight feet girth showing only a
growth of fifty-six years, the rings being perfectly even. But, being sitnated in the
middle of a thickly-populated country where there is but little deodar, it has been ter-
ribly cut up by the people for house-building purposes, and there are not, perhaps, more
than 2,500 or 3,000 available timber-trees at present in the forest. In some places
the trees have been cut down as clean as if they had been mowed ; but the growth of
young deodar since the very moderate proteotlon that the forest now receives is quite
remarkable.

8. There are some small pn,tches (No. 5) of young deodar in the Ramaserai
valley, a tributary of the Kamalada, which runs into the Jumna below the Bunnal ; but
they are of no practical importance, and contain no large trees. Idid not visit them, as

it would have involved a long trip from the ridge, from which I contented myself with
looking at them with a glass.” The whole of this valley is richly cultivated, and bears
two crops a year throughout; indeed, it may be called the granary of this part of the
hills.

9. The great difficulty with regard to any effective conservation of these Jumna
deodar forests will be in respect to the grazing. The immense sums exacted by the
Rajah for grazing from the villages near the forests quite precludes the possibility of
thinking of compensation, for the forests would not be worth it. The next favourable
point is that, where fire has been kept out, the forest is so strong that it keeps down
the grass, and the young trees seems very often to spring up readily in the face of all
difficulties from grazing; and I believe we must confine our efforts to keeping down the
fire, which may reasonably be insisted on.

10. It will bo seen that the Jumna contains but little deodar of any sort, but it
would be difficult adequately to describe the enormous seas of cheer (longifolia) forest
which line its bank. In these the trees must be numbered not by thousands but by
hundreds of thousands, and many of them are of huge size. (Government has with a
wise liberality offered a munificent reward for the invention of machinery for the pre-
paration of the rhoea fibre; and it might, in its own interest, be well worth while, con-
sidering the large number of miles of railway—all the property of the State—that before
many years will be at work in Upper India, to double or even treble this reward for
the invention of a thoroughly-satisfactory process for impregnating, and so preserving
from decay, sleepers made of cheer timber ; for it is quite certain that the deodar forests
will never bear all the strain that will be put on them, besides which they are generally
much more remote from the main rivers and much higher up the hill-side than the
cheer forests.

11. Like the hills of the left bank of the Jumna, those on the left bank of the
Tonse are also covered with almost interminable forests of cheer. Higher up the
river near Datmeer, cheel (ezcelsa) takes the place of cheer, but the latter may be eon-~
sidered the predominating tree. The Goroogad, running down to the Tonse from the west
of the Kedarnath Peak, is full of an enormous cheer farest,
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12. Pagsing, then, across the Tonse to the range which separates it from the Pa
bur, we come again into a tract of which the deodar forests are the distinctive feature.
The deodar commences north of the Tonse near Guogar, and is scattered all over the
range which separates the Tonse from its other main head-stream (the Punch Gunga)
which joins it opposite Shankree. The hills here are rocky and precipitous, and the
trees are chiefly confined to the small ravines and streams which run down from them
to the river. The main blocks of forest extend from just below Gungar to about two
miles below (opposite to) Datmeer (No. 6), and on the farther side of the range above
Leor and opposite Kahsole and Ruksha (No, 7). All this timber would readily come
down into the river. I do not think there can be legs than 10,000 or 12,000 availabl
trees on this range. . . ‘

13. As regards the floating capabilities of the Tonse above its junction with the
Rupin at Naintwaree, there is certainly very little water in it at the present season,
nor in the Punch Gunga, which joins it opposite Shankree; but there is a fall in the
river of near 2,500 feet from Datmeer to Naintwaree, or above 100 feet per mile, and
the people say that in June or July an enormous torrent comes down both these rivers,
and that the logs which Mr. Wilson cut near Datmeer easily came down. The river-
bed is remarkably free from rocks, and there is no impediment as far as I could see
except for a short distance above Shankree. : '

14. Proceeding downwards, there is a considerable amount of deodar on the
spur which comes down to the river above the village of Koarbo (No. 8), also in the
stream next to it, west of Koarbo (No. 9), all of which would readily work down into
the.river. These may be estimated at least at 3,000 trees. o

15. We now come to the Rupin and its forests. This river joins the Tonse at
Naintwaree. Onits left bank, just above the junction, there is a block of deodar forest
above the village of Bitree, while the whole of the north bank of the Kharoor (a-txi-
butary of the Rupin) appeared to me to be lined with deodar forests (No. 12), and I
was told by the people that the forest was all deodar. There must be at least 6,000
trees in these three blocks.

* 16. Passing to the right bank of the Rupin, there is considerable scatte red
forest of deodar on the slopes of the Kandighat Hill down to the Tonse (No. 14), and
there is a large mixed forest, the lower portion being mainly deodar, while the upper
consists of cheel (ezcelsa) and silver-fir, on the heights surrounding and above the vil-
lage of Narayingaon (No. 13); these blocks may certainly be estimated at 4,000 avail-
able trees. It may be mentioned that Mr. Wilson has worked out timber much higher
up the Rupin than any of these forests—from those belonging to Bussahir.

, {7. " Passing out of the Rupin round the spur of the Taroo (marked in the map
‘Charoo) Peak, we come to a large basin formed by the streams which run down from
that peak and the ridge which joins it to the Lambatach Peak. These are called suc-
cessively the Salda stream, the Motwargad, the Koneegad, the Chilleegad and the
Matakanalla. There is a little deodar under the spurs at the head of the Salda stream
(not available). The Motwargad and Koneegad both contain fine deodar forests of
considerable extent (No. 15); the trees are very large, but they seem to me rather too
remote to be warked with profit. But the people of the villages declared they would
easily bring the logs down to the Tonse, and I had not timeto examinethe ground be-
tween, and certainly the hill-side is sufficiently precipitous, and the work all down hill.
The Chilleegad (the largest of all these gads) contains aconsiderable mixture of trees—
gilver-fir, spruce, oak, and deodar; the deodar being fewest, but very fine trees what
there are of them. The Matakanalla has a fine forest of puredeodar (No. 16), probably
workable to the Tonse. These blocks certainly contain 10,000 deodar trees, but pro-
bably not above one-third of them could be ever got to the Tonse.

v 18. | It is neoessary from this point, on account of the scarps, to ascend to the top
of the ridge through a forest, mainly of oaks gnd silver-fir, when you look down into
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the Pabur on the other-side. Proceeding along the ridge, the point-where the road
crosses from the Tonse to the Pabur (from -Seras to Gokul) is reached. :Here com-
'mences a noble deodar forest (Nos. 17 and 18) on both sides of the ridge, equal perhaps
to the best of our Jounsar Forests. Neither of: these forests are-entirely pure, but the
deodar is mixed chiefly with raiee and silver-fir, and cheel. . The forest to the east of

the ridge is the finest and purest. ~Here I measured six trees, quite close together, of
‘the following girths respectively =—

Ft. in.
No. 1, ees Seee 153
No. 2, "o eee 16 10 A noble-tree, quite perfect.

No. 3, eoe eoe 1 8
No. 4, ‘e . 13 9
No. 5, we 12 3
‘ - No. 6, wo 17 4 Blightly injured below.
+ All thesé trees were much over 100" feet high, and there:wre'many trees like them all
‘over tha forest.

19. On the opposite (west) side of the Lambatach Peak are two forests (Nos. 20
and 21), which I saw last year from the opposite side of the Pabur, and appeared t6 be
oonsiderable forests. Proceeding around the Lambatach, there is a considerable amount
of deodar (No. 19), mixed with cheel, above the village of Bamsoo: in- Surass; below
this down to the Tonse is cheer (longifolia) forest; as, indeed, is the case all along.

20.  On the south side of the Lumbatach Hill is Forest No. 22—a forest about three
miles long by half a mile deep, full of noble deodar trees, right over the Tonse. 'This
-will be a most valuable addition to our stock of timber.

21. Besides the above, there is the Mundhole Forest (No. 23); west of thd Tonse,
- ‘which has not yet been included in any calculations. ' This forest is perhaps too high
"up to work at present, and as the lower part of the valley is full of rice-fields, it Will
perhaps be as well to reserve it for the present.

22. The forests between the Rupin and the Pabur (Nos. 15 and 22) cannot con-
‘tain less than. 25,000 trees; I am sure of these. One-third, or say 8,000, will certainly
beat once available; and, adding all the above blocks together, the Upper Tonse oertainly
“contains not less: than 50,000 trees, of which one-third at least, .or say 15,000, may
‘be- worked out cheaply and easily, as the forests are not-too far from the river and over-
‘hang it immedintely, while the best of the Jounsar Forests are fully from four to twelve
‘miles’ distant from the river. S

23. TIfeel very glad that I have been enabled to thoroughly-examine-all ‘this
block of forest before I made out the working-plan of the sleeper-work for the Tonse,
as it will enable us to remove the sleeper-work for the present out of the immediate
neighbourhood of Jounsar, and obviate the inconvenience of the sleeper-work competing
for labour so directly with the Chukrata works, which is a most important point,

:24.  I'propose, then, at once to direct Captain Murray to fell 5,000 trees.in Blacks
Nos. 6, 8, 9, 10, and 22, and perhaps:in Nos..17, 18, and-23 after:more examination of
¢he'ground. Mr. Bagshawe:may look after this work at:once.

25. Captain Murray will also be directed to saw up-at once about 2,000 sleepers,
to be ready to put into the river in April, when it first rises, when 300 or'400 ‘logs
will be also put into the river; and, after an actual experiment, a decision will be finally
come to whether the logs should be sawn up into sleepers in the valley or below in-'the
Doon. Experiments' will also be made in bringing down botk - timber -and sleepers
from different parts of the forests, as to cost and practicability ; also in-sawing up, both
“on ‘the hills and in the river. :

26. The above arrangement will enable Captain Murray by degrees to open out
the mule-tracks in the Jounsar Forests, and to make slides arid otherwise prepare these
forests for working hereafter. Tt is hoped, therefore, that it may-meet:approval, -
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27. I believe from enquiries that, if 15,000 or 20,000 logs can be got down into
the river, there would be no difficulty at all in sawing up a lakh of sleepers per annum
in these forests. I would, therefore, not be in tdo much of a hurry to commence sawing
up too many sleepers before they are wanted, as they are sure to split and deteriorate
more or less in a couple of years. ’

28. Something will have to be done to make the road practicable up the Tonse
as a footpath ; and one or two wire-rope bridges must be put up in places to render the
forests more accessible, as the only way at present of crossing the river between Mun-
dhole and Naintwaree is by being slung in a noose under a rope, and being dragged
across.

29. As the whole of the forests of deodar north of the Tonse are in the Teeree
Rajah’s country, Government may be congratulated in having got a much better bar-
gain out of the lease of his forests than has been heretofore supposed.

I have the honour to be,
B,
Your most obedient Servant,
G. F. PEARSON, MaJog,
Conservator of Forests, N.-W. P.
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