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This survey was taken wp =2t the request of West Bengal Forest
Directorate in the hill arsas of Buxa division to (1) estimate the total
nunber of trees (by dlameter classes) hlockwise of species-categorised
4, B, G and D (utilityuise of Northern Circle, West Bengal), and
(2) to determine whether a significant quantity of bamboo is available
in the grea and, if so, the estimation of their quantity,

The precision of the work raguired was _\-!- 10% at 95% probability
lavel,

The survey has now besen completed and the inventory data brings out
certain facts which need consideration before the area is taken wp for
exploitation, Thers is a predominance of 1on diameter classes and general
pauci ty of higher diameter class trees, While considering these facts it
has to be torne in mind that most of the stock is suitalle for firewod
which caniaot justify the creatlon of an expansive Infra-structurs ;y way
of developnent of commumications except if the raw materisl can be =ld
for pulp lsading o the estallishment of a paper mill, At present there is
no suitalle meagns of commmication in the area,

Bgmiboo has been found to be available in small quantities and big *
vevenus from this speciss is, therefore, ruled out, There are concentrated
patches of Dendrocalamus hamilionil but they are few in number and far away
fron each other, Ieonomic exploitation 1s therefors not feasitlé, The
bamboo can thsrefore be used mosily by the villaggers and the tea éardén .
labourers.

{ ROMESH CHANDRA)
CHIEF COORDINATOR.
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INTRODUCTION:

The project area comprises of parts of Buxadunr and Jainti
ranges of Buxa forest divisien of Yest Bengal., Indo-Bhutan boundary forms the
northern limit of the project area, The southern boundary coincides with the line
which demnreates the foot hills and the plains. The aren extends over 16131
hectares lying between longitudes 89°- 39' -40" and 89° -48' ~ 10" east and
lntitudes 28°% 48" 4o 26°- 40°% north,

The area under survey as indicited In Figure- 1 1s composed of
the following blecks.

TABLE = 1._
_Aren Statoment
Forest Division Name of Blnck Aroa 4in heatire. ... e
Buxn Adna &507,.52
- Chunabhati 2001,65
Tobgaon 3136,02
Toshigaon : 1253,76
Santrabharl 2299.91
Ph2 skhawa 2486,98
Hatipota 1414,83
Bmtanghot 1031.18
—_ ‘ i Total: 16131.75
1.2, Topngraphy ond drainige. /

The project area s hilly and altitude ranges fron 100 neters
to 2000 neters. The slopes as found in 66 randomly chosen spots were found
to be hnving the following distribution.

COIED. asw -2
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_TABLE — 2,
Percentage distribution of slones.
—_— Slove in degress Percgentaga distripution

1~ 5 16.9%

6 — 10° 3.4%

11 -~ 2° 13.5%

21 = 30° 27 .29

31 - 40° 25.4%

41 - 45° 6,8%

+ 45° 6.6%

e

Tt will be thus seen thnt the maximum concentration of slope
11ies betwoen 21°% 40°,

The area 1s characterised by innumerable wgter heads from
which large number of streams ultimrtely braid into the plains down below.
The important otes are Pana rTiver on the north-west corner, nnd Dima river and
Jainty river which run approximately north~south throush the area, Rydak
Tiver demarcates the project aren in the sast,

1.3, Genlagv,

The geological formations frem bottom upwards are Archaeans
( Dalings), Barly Palaeozies { Buxn series), Condwanas, Siwaliks and
older and newer alluviums,

In Dnlings the rocks are represented by slate, phyllite,
cuartzite, dolomite and epldiorites. Bux: series comprise of chlorite
schists, slate and dolomite, Gondwanas have sandstones,carbanaceous slaty
shale and some thin seams of conl. Siwaliks are composed of sandstones,
siltstones and conglomerates. The newer and older alluvium comprises of
boulders, gravels and sand beds.

While the Dalings and the Gondwanaf rocks are stable, the
Siwaliks ~nd the older alluvium are sasily subjected ta erosion, land
alins “nd land slides, particularly when the forest cover is removed., The
genlogical map ( Figuro~ 2) shows the spatisl distribution of different
formations in 2 pnrt of the project area.
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1.4, _Soils,

The soils are generally sandy losm mixed with certain propertion
of fresh nnd weathered rocks, The stoniness 1,e. the mixture by percentage
of volume of stones in soils 1% a depth of 0,3 meter was found to be as follows:—

TABLE - 3. .
Perqaninge Distribution of qifferent eatesories of stoniness in soils.(computed .
from gixby six random samples)

Percentnge of stone by voliume Percentage poourrencs
0~ 12 0%
2 - 5% 12.7%'
6 - .25% 25.4%
26 - 50% 26,9%
51 - 75% 31.8%
76 _— 100% : 2.2%

It will be, thus, seen that in most of tho cases the ssils are
nixed up with stones of 5 to 75% by volumae.

The depth of soil is varioble, In 64 points the depth of the
soll wns measured and were feound tp be as folleows:i-

JTABLE. 4,
~Digtpibution of depth of the soil orofiles exomined.
Depth : Parcentnpe pecurrencs

’ 0 = 15 com. B.25%

15 - 30 cn. 43,75%

31 =~ 90 cm, 87.5%

91 - 180 em, 12,5%

180 am, and abave. Ni1,

No sodl N4l.
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1.5 Climate.

The annusl rainfall in Buxaduar is aboub 4500 to 5500 mm.
mainly falling between the month of May and October. The temperature is
nbout 268° to 27°C, fronm November to February and about 30° to 32 C. during
rest of the year. )

1.6, Fordsts..

Tye character of the forest 1s nainly governed by the altitude.
In genersl, the major portion of the forest in the southern part of the tract
\,/is grouped under Eistern Himalayan moist mived deciduous foregt l.e. Champion
" and Seth's type SQEQS B, Such forests are vermed as dry nixed forest and
plateau forest in"the State Working Plon, At lower altitudes, forest consists
of commercinlly important trees. There 18 shrubby undergrowbh but grass is
absent., The trees include Acrocarpus fraxinifolius, Phoebe lanceolatn, Pteros—
permuri acerifolimm, Gynocordia odornta etc. This seral type yields to lewer
hill forost consisting of CAtanopsis sp. Acrocarpus Sp., Talauma gp. ebc., 245
the area ascends in altitude. Such tree communities are replaced by Oalk,
Michelias, Alders beyond 1,000 m.

Large banboo clumps of Denérncalamus homiltonii nlgn occur in
small patches particularly near the sheltered places. The smaller banbnos
( Arundinscea sp. ) occur above 1000 m. )

1,7 Obiachs of thg survev.

The West Bengal Forest Directorate requested tho Pre-investment
Survey to (1) estimate the total mumber of trees ( by dismeter class) block-wise
of specles categoried A,B,C & D as in the schedule of rote ( utility wise) of
Northern Circle, West.Bengal. The species are categorised as under in A,B,& C
and those which do not £all under these categnries are classed os D, -

/s

_TABLE- 5,

List of specins of different utility classeg.

A Clnas B Clags _C_Clags D Clasg,

Betula spp. Acncia catechuoides  Agrocarpus

fraxinifolius
Dalbergia latifeolia Gnel ina arborea Adina cordifolin
Dalbergln sissoo Mesua ferrea Aoora wallichil
Juglans regia Morus laevigata - Artocarpus

integrifolin

CONTD.soub
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_A_Class B Glass _ L Qlass D Class

Michelin champaca Terninalia Arteocarpus chaplasha  Others
myriocarpa Syningbonts populnea

Michelia dolt-sopa Cagtanopels spp.

Shoren robusta Cedrela spp.

Cinnoamomim snp.
Chukrnsia velu‘t:llna

Hymenodictyon
excelsum

Lagerstroemin
speciosa

Machilus odoratissima
Michelia lanuginosa

(ugenia pojelnensis

Phoebe spp.

Quercus lanceafolia

Quercus pachyphylla

Quercus spiczta Others
Sehipa wallichii

o Dougn dumosa .

and (2) determine whether a signifjcant quantity of bamboo is available in the
area and if so the estimate of their quantity.

The allowable error of ostimrte has been fixed at + 10% at 95%
probability level for the number nf trees for the total project Erea.

@*Q*O*Q
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2.1 Cpound survey,

The following maps of Survey of Indin were used for ground survey.

78 F/9,10 & 14, in the scale of 1% = 1 mile of 19271929,
enlarged to 4" = 1 mile. No suitable aerianl photographs fox the
project Aarea were available,

The inventory work was taken up and completed in December~February
1974-75.

[»]

Z.2. Design.

In view of the shortage of time, no pilot survey was conducted
but the data eollected by the resrurces survey party of West Bengal Forest
Dirzctorate formed the basis for determining the statisties of crop variation
for basal area., Considering the population as infinite and block as stratum end
on the basis of standard deviation ealeculated and the allowable error as pre
determined, minimm mumber of swmple points recuired was found to be 66 and the
optimunm allocation for blocks were found to be as follows:-

TABLE == 6. .
Yurber of pllogated points in blocks,

Block No, of ponints.
1. Tobgann 198
Q. Santrabari 7
3. Tashigaon 5
4, Adma 10
5. Phaslkhawa 7
8. Chunabhati 8
7e Hatipota 6
8. Bhutanghat 4

e T

A The size of seample plots used in this survey was 0,25 hectares

( 50m. x 50 m), In order to determine where exactly the sample points have

to be located, 4" = 1 mile maps were sub-divided into verticnl and horizental grids
at 307 interval, This grid pattern produced a total numbsr of 213 grid squares

CONID,.sue 7
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over the entire avea. Each of these squares was numbered serially for each
block nnd with the random number table of Fisher & Yates ( 2), Tequired number
of squares were separately salected for ench forest bloek according tn the
allocation mentimmed in Table-6, Thus the sample points were selected by

simple rondom sampling methnd. The block-wise nllocation of sguares ( Figure- 3)
are furnished below:-

TABLE — 7.
List of sglected erid numbers,

T Hlok Vo of zrida Selocted erid nimbor.
1. Tobgaon 39 22,19,16,3,25,15,36,18,9,12,38, 2

35,286,37,21,4,10,27,33%,13%,
2. Santrabari 31 10,6,16,19,9,27,0,14%, 21%,
3. Tashigaon 17 9,5,17,7,14,16%,8%,
4, Adna 53 30, 28, 27,7,15,31,11,6,16,13,1%,19%
5. Phaskhawa 35 23,24,5,7,34,16,32, 26%, 3%,
6. Chunabhnti 27 5,19,23,12,82,7,20,1,27%,15%,
7, Hatipota 18 9,6,2,15,12,18,4%,10%,
8. Bhutanghat 13 5,2,9,1,10%,11#

¥ Substitute grid pointe which have to be measured only if the regular grid
points cannot be enumerated because of Inacecessibility.

2.5, Laying oub of plotg and eollection of data.

The field parties roached the selected smuares with the help of
meps, compartment and block boundaries. On reaching the point they laid out the
plat 2g per design given in Fig., 3 and made necessary ocbservations and took
measurements to £41l up the forms 1,2,3 & 4, which are appended. The explanation
of different columms of these forms are incorperated in the manunl apvesring
as Appendices 1,2,3, & 4.
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3. Jpvenbery data.

Approximately 20% of the field work was checked by the officers.
Subgaquently, consistency checking and column 2nd column checking for the
completed fomms were done in the office before the data were gent for card punchings
These infermations were then tabulated separately for each plot for four diameter
clacses namely 10-79 cm., 40-69 cm., 70-99 di. and 1007 cm. and above. The
total number of trees for the utility closses ( categories) in each diameter
clngs for all the plots £alling in a block were then added up and multiplisd by
net aren divided by area sampled factor, It may be mentimed that the hollow,
dend snd rotten trees were excluded and therefore, the distribution 1list
appearing later in the chapter include only sound and healthy trees.

Figure- 4 shows dingrematically the percentage distribution of
trees of various ubility classes in the entire area.

TABLS = 8.

Mymber of traes n+ilityr clagswisea for yvarious Bloglks.

o

Spocies classes. Total Ho.
Neameg of Black Aren ‘ of stems.
—_— (ha.) A B __ C D
Tobgaon 3136,02 3135 8154 178752 450992 651034
Santrabari 0209,92 48626 5257 32856 228676 315415
Tashigaon 1953,76 29254 5851 62688 199766 297559
Adma 2507.58 4012 1003 46138 335002 386155
Phaskhewa 2486.88 21884 11937 23874 37 2056 429731
Chunabhat i 2001.65 - - 150791, 334042 ABBT733
N
Hotipota 1414,83 46218 2432 70183 164120 249953
Bhutanghat 10%1.18 10312 4124 4124 149514 168074
Total: 15151.75. 163447 45758 So0AN6. . 2245048 2983654 ..

It will be seen from the above table thot species coming under
the category D are maximum in number followed by C,A & B, The dismeter class
distribution for these categories separately for bkach block and fer the total
area appear in tsbles 9 (a-1i)
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TABLEY {nnd) | :

Diameter class distribution of treen of yvarious ubility classes for Blocks,

Block - Tobgaon Table— 8 (a) )

Utility Cinss — Dinmeter clasg (cn) o _Total No, of

J0=39 4069 70-99 100+ trees,

A 2509 627 o 0 3136

B 6273 627 627 627 8154

c 127048 43906 6271 627 178752

D 413951 57631 6901 2509 460992
550681, 82791 13799 3763 651034

Block — Santrabari. TABLE — 9 (b) )

Utility Class _ Diamgter closs { en,). Total Nr, o

. ~10=39 — e e 2069 70-99 100+ _ trees,

A 28913 19713 0 c; 48626

B 5257 o 0 o 5257

c 23857 7885 0 1314 %2856

D 181364 o 39427 5257 2628 228676
259191 67025 5257 3942 315445

Block = Tashigaon AR . 9(c)

Utility clags . Digmetcr class (em) Total Neo.

10-39 40-69 70--99 100+ __ of Yrees.

A 18388 6887 3343 836 29254

B 4179 1672 o o 5851

G 46808 13373 2507 0 62688

D 172182 22568 2508 2508 199766
£41557 * 44300 8358 5344 _ 297559

CONTD.......10
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Block- Adna TABLE -._9_(d)
Utility class Dismeter cings { com,) Total Nos of
10=-29 4089 U 70299 1004+  trees. .

A 3009 1003 0 0 4012

B 1003 0 0 0 1003

c 41123 5015 0 0 46138

D 284852 41123 9027 0o 335002
329987 47144, o087 0 386155

Block- Phaskhawa Table— 9 (g)

Utility class Dinmeber.class ( cm,) _ Total No, of

10-39 __40.69 70-99 100+ trees.

A 15915 5969 0 0 21884

B 7957 1992 19688 0 11937 ‘

C 13926 5970 3978 0 o387L

v 302403 55718 13926 1989 572036 “‘J_

- _B340801 67649 19892, 1989 420751 - |

Block~ Chunabhati TABLE- 9 (f) .

{?t-ility class o Dinmgiher oln Totnl No. of

10-39 40=69 70-99 100+ _trees.. . .

A 0 4] 0 0 0

B 0 4] 0 0 0.

C 106757 52025 9340 2669 150791

D 306919 25354 2669 o) 534042
413676 57379 12009 2869 485753

CD[‘TTD. cevesell
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Bloclk~ Hztipota

~11

PABLE — 9{g)

AT o ———- o M

Util ity Closs

Diameter class (eo,)

Total No. of

1032 40=69" 7099 100+ _ irocsa
A 27354 18864 0 0 46218
B 6802 2330 0 0 9472
c 17921 12262 o 0 50183
D 155632 7545 943 Q %
207509 41501, 945 g 2195
Block- Bhutanghat _TABLE -9(h) ‘
tility elass Dinmetor elags ( om, ) Total HNo,
10.-39 4069 7099 100+ of iress.
A 6188 4124 o 0 10312
B - 4124 0 o c 4124
C 3093 1031 0 0 4124
D i 117549 30934 1031 o . Lﬁ%g_____
230904 26088 .. 1031, 0 168074
- For the entire area ( i.e. tntal )
TABLE ~_ 9 (i)
Utility class Diameter clnss { cm.) Total No.
1039 40-.69 70-99 100+ ___of tress.
A 102277 56980 3343 836 163442
B 35397 7118 2616 627 45758
c 381238 121,962 22096 4610 529406
D 1936526 256125 42263 9634 2245048
2455738 _adB1o 70318 15707 2083654

CONTD......12
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It is obvious from tible ~9(1) that the area is predominantly
corposed of trees of muller diameter clogs namely 10-39 ¢m, Further the
rumber of trees decreases with the increase of diameter cluss,

5.1, DBonmbog,,

Occurence of bambso was found to be very limited and in view
of the insignificant existence no estimation was censiderad necassary,

3.2 Exrror,

The standard error of tbe estimate of total troes for the'area
has been caleulated. It was found %o be 2.7916 which works ocut te 6,18%,

343 Cull trees.

CGulls have been defined ns those trees which are obvicusly
dead, hollow or completely insect infected. They are not likely to produce
any valuabla timber but may be used as fire wood,

It has been found that in the entire area 7.81% are cull trees,
They have been excluded from the table 8 ang 9{aw1),

eIy
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4. General Remarks.

The present managenent practice in Buxa division is elearfelling
followed by artificial regeneration with suitable species. The project area is,
however, excluded from this operation and has been alloted to the protection
working circle. No commercial exploitation hns bsen preseribed. The main
consideration is supvosed to be the instability of the goeologieal faormations.

A thorough observation on this aspect revealed that the Dalings, Buxa series

end Gondwanas are reasonably stable and clearfelling may not be unsuitable.

On the other hand, Siwaliks and older alluvium formations are subjected %o

land slides and land slips, particularly when they are clearfolled or
disforested. The spatinl distribution of these formations have been shown in
the geological map appedring as Figure- 3. Therefors, quite a large part of the
area may be made available for commercial exploitstion., The inventery data,
however, bring out certain facts which should be_considered before bringing the
avallable areas under active exploitatien,

—

1) The predominance of C & D class trees and comparative
paucity of 4 and B clnss meons that if the trees are oxploited, these will
feteh a relatively low price and therefore exploitation cost has to be very low
In order to justify felling, At the present moment, there sre hardly any
motorable roads in the area concerned, Building up of infrastructure is,
therefore, called for. Whether this large investnent will be economically
feasible need critical study by the State.

) Predoninance of lower diameter classes and general paucity
of higher dismeter class trees implies that, if the forests are exploited a
large quantity of harvested material will be firewood, unless they can be sald
for pulping or chipping which is olsc unlikely. It nceds serious consideration
whether the sacrifice of amgller diameter trees and replacenent with man-made
forests at a large investnent is wise or should 1t be o better proposition to wait
for the trees to put on sufficient increment by which time infrastructure is qjyQ
likely to develop.

3) Revenue from bambno is also ruled sut because of its limited
occurence. The exploitable bamboos ( Dendrocelomus hamiltonii etce ) is concen—
trated only in a few remote scattered patchas and is, therefore, not considered
economically exploitable., The smaller bmmbeos ( Arundinaria sp.) are found
anly in a few concentrated brokes at high altitudes and are slso not suitable
for any industrial use. They can at best be locally used by wvillagers and by
the tea garden labourers.,

@*@*@*@*@ Contd. craten -14
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Colump
1-3
4-5

6--7

9-10

11.-13
14-16

Blogk
Tobgacn
Sentrabari
Tashigaon
Adma
Phaskhowa
Chunabhati
Hatipota

Bhutanghat

—-15—

APPENDIX - I

THE PLOT DESCRTPTTON FORM { FORM.. 1)

Dgseription Gode
Job mmber To be filled in by the Office.
Card design To bo filled in by the Office.
Crew Leader Write your initials. _
State ( West Bengal)\“ 7
Revenue Distri;t 71
(Talpaiguri)
Forest Division ( Bumn) 711
Buxaduar Range 071
Jainti Range 072
Rydak Range 073

Block ( Gol. 17-18)

Code,,
. . 11
s .e 12
. . 13
. . 14
.- .- 15
. o 16
.. . 17
. . 18

CONTDeosouaslB
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Altitndal_Sol. 19-20)

Altitude in the centre of the plot will be read by contour lines
In meters. The last two digits will be truncated and remaining digits left
will be caded in form s two digit code number.

Exanplei-  Supposing the centre of the plot is located at an clevation of
1045 m. Taen truncate 45 and racord as 10.

flope ( Col. 21
L0pe \ Uol. &

The slope of the plot is teo be measured by Abney's level by
standing at the base line and sighting the lowest point of the other end
of the plot and code ns follows iw

Slone Coda.
1 = 5 degrees. .o 1
6120 " .- 2
11"'% i LY 5
1~ 30 M ’e 4
31~ 40 L e 5
41~ 45 n ‘e 6
More than 45 degrees . 7

Position of slone ( Cal, 22)

The position of the slope with reference to the hill slope on
which it is located will be classified ag follpwe i~

Bosition of Slopa Code,

Ridge tap. 1

Upper one third e

Middle one third 3

Lower one third 4

Valley botten 35
Aspect { Col. R3)

Aspect means the direection of the slope. Theref-re we have to
stand at the contro of the plot to the direction of the slope and record it by
2 compass.

Aspect

North
North-Fast
Enst
SoutheFa st
South
South-west
Wast
North~wast

L3> Wi s N3 B CO TN EO:
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Acceasihility classes ( Gol, 24)

The road or a bridal path means a path with minimum width of 2
neters and can be used oither by vehicular transport or by mule. The distance
between road or tho pnth from the nearest point of the plot has to be guessed
ond recorded as follows:-

Prngd Code
If within 1000 nmeters 1
If 1001~3000 n 2
30015000 n 3

Bock(Cal, 25)
You will come across the following types of the rock in the area.

Quartzite, dolomito, phyllite, Chlorite Schist, Sandstones, Slaty
shale, Silt stones and Epidiorites and alluvium. The conding will be as fallows:-

Rogk

Quartzite

Slate, phyllite,chlnrite schist,
Dolonite

Epidiorites

Sandstone or siltstones
Carbanaceous shale, coal

Others

No .reck

(@]
J
Qu

DNk e LD

We have to remember that in case there is no rock in the plot
itself please look out for a regular rock formation.in the neighbouring arens
and then code it after identification., If you canmnot identify it or aven
othetwise, please collect a sample, put 1t in a polytheno bag, mark the bag with
8 grid point Index and block index and send it ts the base camp for identification
or far checking.

Dagroe of Weathering ( Col,. 26)

Degree of wonthering of the regular rock formation will be coded
as below :-

Degree of Weathering Cade..
Partly weathered 1
Completely weathered 2
Fresh rock 3
No rock 4

CDNTD.- . s o¢18
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Depth of rock

+

When the regular rock formation is

found on the top surface.

When the reguinr rock formation ote;

found at O-~1m, depth
More than 1 m. depth

No rock

BN

( Remember that if there is soil it con never have code 1)

&4
4.6
6-8

8+

Litter ( Col. 28-29)

Thé undeconposed litter will have the follewing cndes depending on
their thiclness.

Thickness.
0-2 Q‘n.

n

3]

1

Coda.
11
12
13
14

15

If there 1s partly decomposed but recognisable litter then the coda
will be as fnllows, depending on the thicknass,

Thiclness in Cm,

0-2
b
4-6
6--8
8+

Coda,

21
22
]
2%
RS

. In case there is undeccmpased material lying on partly decomposed
material, always toke coding for that item which is of grenter thickness,

Hupus (_Col. 30)

Dopending on the thickness, the code will be as fellows. The d
OWE . apth
of humug wlll be measure? by scraping the litter sway. i

CONTD......19
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Thicknass Coda,
0-4 Cm 1
58 2
Bm12 T 3
13-16 ° 4
16+ © 5

Staniness { Col. 31)

The quantities of stones in the snil will be coded as follews:-

Bercentoge by Volipe Coda.
1% 0
1- 5% 1
5.25% 2
26-50% 3
51-75% 4
76-.100% 5

Colour ( Col. 52)

The predominant colour of the upper horizon of soil below humus layer will
be determined and classified osi-

Bredominant Colenx Sode.

Black - 1

Brown 2

Red 3

Yellow 4

No soil 5
Structure ( Col. 33)

The degreo of development of the structure will be coded ns given below:~

Degree of structurs development Code.

Structure less 6

Weakly developed structure 1

Poorly developed n 2

Weall developed n 3
Conaistence { Col, 34)

To evaluate consistence, @melect and attenpt to erush in the hand a
gnall soil mass that appears slightly noist and cnde as followsi-

N CONTD4 weead0
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Congistence Depeription. Cadg.

Loosag Non—coherent 0

Very frinble Crushes with very gentle pressure but coheress 1
when pressed togothor.

Frinble Soil nmaterial crushes ensily with gentle to 2

nioderate pressure between thumb and forefinger,
but eccheres when pressed togsther.

Firm Soil material crushes with noderste pressure 3
between thumb and forefinger but resistence 1s
distinctly noticeable.

Very fim Soil materinl crushes with strong pressure; barely ¢
crushable between thumb and forefinger.

Stigkingss ( Col. 35)

Dogres of adhesion to objects at field capacity ( i.e. just
saturated with moisture).

Stickingss ‘deﬁ-
Non sticky O
Slightly sticky ! 1
Sticky 2
Very sticky 3

o W Col, 36)

Collect scil sample from a2 horizen at 15 @n. below the huwmus
layer in a polythene bag, mark with block and grid point cnde and send to camp
for pH determinztion,

pH__ Codg

Mora than 8
8-7.1
T=B.1
6-5,1
S-d,.1
4 and less

O U1 A~ 03 Ay 5

Texturg { Gol, 37)

i

The codoes for “bhe texture need not be filled up in the field
excopt when there 1s np seil when the code 6 will# be written, If there is snil,
collect 500 gm. of sample at a depth of 15 em. from the base of the litter or
humis layer and, put it in a polythene bag and mark it with block and grid code
number, This sample should bg stent to base camp at the earliest. ‘

CONTD......21
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Texture Codea .
Clay 1
Clayey loam 2
Lpom 3
Sandy lonm 4
Sand 5
No soil 8
Denth of Sc3l ((Col, 38)

The depth of the soil will be examined by digging a 15 cm. decp
pit and guessing tho remaining depth. The guess will be based on all available
informations and on exposed soil profiles or luxuriance of ground vegetation.

Ltem . Deggription Gnde.
Vory shallow " Less than 15 cm, 1
Shallew 15 to 30 cms, 2
Medium 31 to 90 ams. 3
Deep 90 ems. ond 180 cms, 4
Very deep 180 cn. ~nd atave. 5
No sonil Nil 5]
Boots ( Col. 39) .

The roots will be coded 2s follows, Quantity should be estimnted
at a depth of 30 enm.

Oﬂ;..&a“ti tPLQ |:ng;§aﬁ., GE)HQI.
Abundant roots 1
Medium 2
Fer 3
Ni1 4

Vegetation ( Gol, 40)

Forest means an area where the tree specios stand on the seil. Scrub
land moeans areas whers shrubs are on the snil without any tree covering them.
Grassland neans the arca where the grass is on the soil without any shrub or
tree covering the grass., Blank moans vhere there is nothing or only herbs aro
on the soil., In this contaxf tie vegetation ho s to be noted and coded.

Plantation means those who have been min nade forest even if they are of
very small height,

CONTD. . 4%
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Degerintion Code,
1-25?5 forest, balance scrub, gragsland etec. 1
26-50% ® n o , 0 . o
51-70% i n " n 3
76-100%. " n f n v 4
Plantation 5.

No farest only blank 6

Orchards, Private gardens, pastures, large water areas, .forest
villages, hutments, buildings Blonks ete. 7

»

Forgst Type { Col, 41-42)
» 8 »

Forest type has to be found out after the enumeration is completbed
b7 tho office. The classification haz to be based on the proportion of various
Indicator type species in tho plot. This will be dane in the office and you keep
the col, blank,

No._of Storeys ( Cnl, 43)

The codes for different storeys are as follows.

A

°  Colpe
There is no marked differentiation in the level of tho canopy. 1
Two storeys with wall defined tia?rs which can be reengnised in p
the forest.
Three storeyed forest. The varidtion among the tree species is’ 3

So pronounced that distinct tiers are recognised in tho plots.

¥
Craym_ Jensitv ( Gol, 44)
; -

This wiil degnd on the degree of opening in the cANopy . The follow=

ing classes will bs recodnised. i§ *
Ttem Coda.
No opening 1
50% opening in the canppy “ 2 *
More than 50% but less than 753 opening in 3
the canopy

Morc than 75% opening in the canopy 4

* CONTD....25
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Regengration { Cnl. 45)

This will be estimated occularly, For this the presence of ssedlings,
saplings and poles in the plot »nd in the surrounding areas will be taken inte
eonsideration.

Begenoraticn.. Lode,

When one established seedling, sopling or pole of the timber 1
specles is found on on average in every 6 sq. nt. of crea it will
be called as profuse.

When above, & sq. m, area on an average, it is adequate. 2

When above In more than & sq, m. but less than 200 sq. n, it is 5

‘i;?li:l‘.nore than 200 sq. m, it 1is 4nr lequate. 4
azinz s! G

Depending on the dntensity of grasing the area is subjected to,
following classes will be as mantioned belew t-

Liem Descriphion Coda,,
Heavily grazed - 1
Moderately grmzed - e
Grazing absent - 3
Fire Ingidence { Col, 47)
When the area 1s subjected to occassisnal ond frequent fire 1
Yhen such a fire hazard 1s not cormen in thq area, 2
Present Management { Cnl, 48).

v
Depending on the silvieultural system prnctj,sed in 't.ha foregt, followlng
groups are being made,

Selgction =

1. When the trees are filled with regard to certain 1
exploitable dinmeter.

i, Clen j
\
2, When the trees standing oM the forest are clear 2
felled for the purpess of raiging plantation of
¢ertain selected species of traes.
CONTDyveserae2d
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Thinning
Cnde
3« When crop is young to middle aged =and required 3
removal of some, for the healtly growth of the '
raiaining crop.

Iten Cola Moo Dogerivtion

Grid No. 4950 Fill up the colunn as per eode number
given in the block mops for the grids
where the plots are being laid out, the
list below indieates total number of
eodes In ench bloek.

Blnek Coda.

Tobgaon 01 to 21

Santrabart 01 te 09

Tashigaon 01 to 07

Adma 01 to 012

Phaskhawa 01 ts 09

Chunabhati 01 %o 010

Hatipota 01 to 08

Bhutanghat 01 to 086

Map Sheet |“ Col, 5118

“To be filled in by the of fice.

Inventory Desion ( Col, 528)
1

To be filled in by the office.

CONTD,..s...25
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ENUMERATION _FORM_{ FORM 2)

The ~odes for different trec spacies are as followsi-

3
Botanigel Nape
£ A, CLASS )

Batuln spp.
Dalbergia latifolin
Dalbergin sissoco
Juglans regin
Michelin champaea
Michellna excelsa
Shores robusta

B CLASS

Acacia catechunides
Gnelina arberez
Mezua ferea

Morus laevigata
Tarminalia myriocarpa

{ C CLASS )

Acrocarpus fraxinifolius
Adina cordifoliz
Amoora wanllichii
Artocarpus integrifolis
Artoearpus chaplashn
Buchlandin populnea
Gastanopsis spp.
Gedrella spp.
Cinnamomum spp.
Chukrasia tabularis
Hymenodictyon excelsum
Lagerstroemin flos-reginae
Machilus odoratissima
Michalin lanuginosa
Ougenia dalbergloides
Phoebs spp,.
Ruercus lanceafolia
Quercus pachyphylla
Quercus splcata
Schima walldehit
Tsugn brmmoniana

LAS
Others b

For each tree hawin

Logal nome

Saur

Setigal

Sissu

Walnwde, Okhar
Champ, Titasopa
Champ

Sal

Kha ir

Ganmari
Nageswar, Naohor
‘Kinbu, Bula
Panisaj, Holock

Mandane
Haldu, Korom
Ial1, Annri
Kathal
Chaplish, Latar
Piple

Ratus, Hingori
Tun, poma
Malagin
Chikyasa
Latikaran
Jarul

Inl4 EKewla
Plusre charp
Sandan pipli
Angare
Patls Yatus
Sungre katus
Axkawla
Chilaune
Tangra salia

’

g diangter more than 10 cm,, two d

Cnda,

001
002
003
004
005

007

008
009
010
o1
o012

014
015
018
017
018
019
Q20
021
028
023
085
026
07
028
029
030
031
03z
033
034
035

03¢

iameter at

right angles have to be measured by enllipera, and resorded in three digit

correct upte om,)
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SAMPLE TREEZ FrRM ( FORM 3)

The smple tree foms have to be filled up by examining the trees
in the southern half ( 25 x 50 meters dimension} of plot of all the grid squares

{ See Figurc 3).

In this 25 x 50 meter plot, each and every tree which hive been _
anunerated have to be exanined angd the sample tree form { Form 3) of all the grid
points have to be filled up as indicated in Annoxure- 2.

1-3

4.5

6.7

89

10

11

Space provided
bafare cclum

172-13
14-16
17=19
A0-22
23=24

25

&b

2530

Deseripbinn., Code,
- To bg filled in by the offica.
- Tn be filled in by the office.
Block mumber As nentioned in the manual
(rid nurber As nentioned~n the nanual
Map shest To be filled in, by the office.
Flot nunber As mentioned in the manual

( Write name of the spscics =

(Botanical namies in bracket)

in the space provided)

Sorial Number Running S1, No, in two digited
endes like 01,02,03 and so on.

Jpecies cnde As mentioned in the nanual

D.B,H. { 0.B.) Write the actunl in Cm.

D.B.H.(U.B,) Write the nctual in Cm.

Total height in meters Write the actual height in
meters.

Top Broken See if it is top broken then -1
If not ‘e 4

Hollowness- A tree 1s supp-
osed to be hollow,
only when it nay
be semn as such
from cutside,

If hollow 1
When it is net 2

Rotton~- Whenever it can be
geen fram outside
that a tree 1s agubs-
tantially defective
with fungus & other
rot but still living- 1
If Not. w2

Any other defects, If any other defect is detected
write the nature of defect, You
need not code it.

NMumber of trees Count the tatal number in the
plot (25 x 50 meter) and write,

CONTDoeuess Y
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Iten
Job No. (1-3)

¥

2rd desim (4-5)
Banboo daseription

Occurrence (6-7)

Species (8-9)

Flowering (10)

-27-
BAMBOQ ENUMERATION FORM ( FORM 4 )

QQ“‘;QI: 'DLf ()4}

¥You will have to mention whethet
bamboo occurs pure or mixed with
other spocies.

0 to 25% of bambae and balancs
broaxdleaved speciss.,

25-50% of bambno and balance
broadleaved species

50-75% of bamboo and bsalance
broadleaved species.

balance
75-100% of bamboo and/broadleaved
species.

Remember that wherever the
broadleaved species are present
in nixture even in almost pure
banboo you will 'have to f£ill up
the regular forms for the broad-
leaved Species“

There ere four main species of
banbeo -

Bambuaa polynorpha(Jaotha bang)
Banbusa nutans (Makla)
Bambusa tulda ( Lathi)

Dendrocalamus hamiltonii{Tama or
Choya Bang)

Do not take into account

naling or such other small bambooa.

Find out when it last flowered
ond write the year,

Coda..

To be filled in by the

office.

To be filled in by the

Officeo

o
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lten ~Description Code,
Clump size class in Inter the mumber having the size
neters ( 11-16) ( diameter) of clump less than

1 n. In 11-12 colwi, 1-2m. in
132=~14 colurm and 2+ meters in
15-16 colurm.

Clump Fo. (17-18) This colurm will be filled up with
serial number of the clumps frdén
01,02 etec.

Species code ( 19-20) Sec colum 8 to 9

Noa of culms a5 pDer age

Current seasen (21-22) ) For each olump count the no, of

Two seasans ( 23-24) ) culms of current season and write.

Three seasmns and rare)

( 25-28) ) Similarly, find out which are of
two sensons and write in column 23-24,

Sinilarlay count ths total number of
culms which are of thres geassns old and nore
and write in column 25-26,

Total Neo. of oulns Add up column 21-22, 23-24, 25-26 and enter in
( 27-28) _7-28.
Distribution of euims

Inmaged or top broken Find out the number of dumaged or top
culms (29-30) broken culms end enter. |

Dry searred or rotten Find out the total No, of such culms and enter.
culns( 31-32)

Rest { 33-34) Rest will be the total number of culms in _
27-28 colum minus ( 29-30) and (31-32)
colirms,

Slzo of culmg

Avorage total length in- Consider for each elurp only the threo

noters ( 35-36) seasons and more culmns, At least 20% of
theom at random should be selected heights
of which should be neasurad.

Average then in netors, and enter in this
colurm,

CONIDeveneeelD
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Average length uptn 2 cm.
dinmeter in meters (37-28)

Average culnm di. in oms,
( 39-40)

Hollowness ( 41)

Total No. of elurps
( 42-43)

Plot No, { 44-45)

Grid No, ( 48-47)
Cuartor inch shect
{ 48-49)

Inventory design(50-51)

Bloek No, ( 52-53)

-0

i

Dm§ ng E+ 4 Q&

The average length upto 2 cm, dizmeters

of the culms chosen for colivm 35-36
should be measured and the average of
them cheould be entered in this columm.

The selected culms should be measursd
for dia, in cms,, average them and
enter in this column. :

Seec if tha specles is hollow bamboo
of seolid bambgo,

If snlid then .o
If hollow then .s

Count the total number of clumps and
enter here.

If it d4s o mixed bamboe and broadleaved
plot, the plet number mentioned in the
regular cnuneration form should be
entered here, In case, however, it ig
a pure bamboo plot the numbering should
be given as supplied in the block map.

Thigs should be written as supplied in
the map.

Code,

- To be filled in
by the office.

To be filled
in by the

office.

The Block numbor should be hentioned
ag indiecated in the manual for each
leclE.
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