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PREFACE 

Th~s report relates to forest ~nventory 
~n North and'West d~stricts of S~kkim State. The 
field work was carried out from April,1987 to Nbv., 
1987J..;,;).Qint1y by the Forest Survey of Indl.a and 
Sikkim State Forest Department. 

Reserved fOrests occuPY. 42.26% and 20 .. 65% 
.:-'}f:::'~9-.:l..! .gCi)~~J. .~.!l-~"'Ci::.iv_'Ql-y ...:in .~"tSt :noo 
North districts. ~ 

Forest vegetation varies widely because 
of the altitudinal variation in both the distr~cts. 
Broad-leaved forests ",ith Sal as the predom~nant 
spec~es occur at one end and ~n the other extreme, 
conifer species like Fir, Hemlock and Spruce occur. 

The total growing stock of timber is 
estimated at 5.2 m~llion m3 and 10.6 million m3 
respectively in Nest and North district in reserved· 
forests only. In other forests, the growing stock is 
much less. It is 0.5 million m3 in the West and 0.56 
million m3 in North d~strictc. 

No bomprehensi V3 Working Plan has yet 
been p:- eparect by the State Forest Department. The 
survey results, therofore, may be useful for the 
preparation of the same. 

Apart from inventory, a wood consumpt~on 
stUdy was also conducted. The total annual consump
tion of timber for house construct~on, furn~ture and 
agricultural implements is 1721 m3 in the West and 
771 m3 ~n the Nbrth district~. 

The total annual fuel wood consumpt~on is 
ove r 120000 m3 in the liJest distr~ct and a l~ttle over 
40000 m3 ~n the North district. The per capita 
fuelwood requirement is 1.649 m3 and 1.643 m3 in, 
rural and urban sec tors respect~vely ~n I'brth d~strict, 
whereas ~n the West district the figures are 1.728 m3 
and 1.001 m3 respectively for the rural and urban 
sector. 

The pract~ce of shifting CUltivation ~s 
not prevalent in the district. 

Th e staff of the Eastern Zone deserves 
appreciation on their efforts in' the PLeparation of 
report. Thanks are also due to Officers and staff 
of S~kkim Fores t Departme nt, particularly to those 
of the Working Pldn Circlel Who have helped Forest 
Survey of India ~n the f~eld work and also in the 
wr.it~ng of thi s report. 

Sd/-
( J.B. Lal ) 
'Qirector. 
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CHAPI'ER: I 

BACKGROUID INFORJ.'1A.TION 

1.1. Introduction: 

SikJdm is a very small hilly State in the 
East·ern Himalayas surrounded by vast stretches of 
Tibetan plateau in the North, the Chwnbi varley of 
Tibet and the kingdom of Bhutan in the East' 
Darjeeling district of' West Bengal in the South 
and the kingdom of Nepal in the West. It lies 
between 88°00'58" and 88°55 1 25" longitudes East 
and 27 "04' and 28 0 07 f 48" latitudes North in the 
snow clad hills and montains of the Eastern 
Himalayas. 

The State being a part of inner ranges of 
mountains' of Himalayas has no open valley and no plains 
but varied elevations ranging from 300 to 8583mts.above 
mean sea. level consisting of lower hills, middle and 
higher hills, Alpine Zones and snow bound land, the 
highest elevation 8583 rots" being the top of 
Kanchanjunga itself •. Sikkim has four administrative 
districts namely North, South, East and West. The 
present report pertains' to forest' i!1lventory in North 
and West districts of Sikkim. 

1.2 Need for surve:z: : 

As no up to date working plan for managemerit . 
of forests in the North and West districts is available 
with the State 'Forest Departme'nt, inventory pf the area 
for a reliable data base jwas a long felt necessity. 
AccoJ;U"ing.J.y, inventory cjf ·the forests of North and West 
s,i'klC~.iin was conducted (with a higher sampling intensity 
in \'J'est Distr..ict only) to provide categorical .infonna~ 
tion in respect of reserved and unreserved areas 
alon~ith::. ,the growing stoCk availability in both the 
d.i stricts. 

1.3 Situation and boundary : 

The project area comprises two distri.cts nameiy 
North and West districts. Toe geographical location of 
thes~ two districts are as under : ' . _, 

West Sikkitn: Latitude 88 °2' tb -:88 °55 IN 
LongitUde 27°7'to 27°25 1 E 

North Sikkim: Lat.itude 88"8.~to 88~53'N 
Longitude _27 °2 5' to 28 oS' E 

1. 4 Area statement: 

The geographica~ area of North and West 
Sikkim districts are 4226 km2 and 1166 km2 
respectively. The break-up of geographical areas 
of the two districts are furnished below : 



Source: 

N::lrth 

-2-

district: ReserVed forest = 1872.53 km2; 
Unreserved II : j 200.89 II 

Scrub/pastures 
of Alpine Zone :1464.45" 
Snow covered 
area :1498.37 .. 
Areas under 
fallows and 
cUltivation etc.: 189.76 " 

Total :4226.00" 

West district Reserved forest: 492.72 II 

Uhreserved II : 141.63 II 

Scrub/pastures, 
rocky barren 
areas of Alpine 
Zone 217.07 .. 

Snow covered 
area 79.71 II 

Area under 
current fallows, 
cultivation etc.: 234.87 .. 

Total :1166.00 II 

Reserved forest area, scrub/pastures, rocky 
barren areas of Alpine Zone, snow covered area 
supplied by State Forest Deptt.,Unreserved 
forest area - an indicative value calculated 
by proporti-onal method. 

1.5 Locality fa~: 

1.5.~ Climate: 

The climate of both the districts namely .t\Orth 
ahd West Sikki.m shows wide variations OrT' account of 
variations in altitude, slope -and aspect. The trend of 
decrease in temperature with increase in altitude holds 
good everywhere in the project area. 

The areas experience a heavy rainfall due to 
the proximity to the Bay of Bengal. In general, it is 
observed that rainfall in North district is compara tively 
less than that of West district. 

1.5.2 Temperature: 

Since there is no met~robo~~c_l station e~ther 
in the North and West district, the temperature recorded 
at Gangtok station may be taken to hold good for the 
districts of North and West. 

However, in the plain areas or-areas within low 
altitUdinal zones, the variation of temperature is 
between 4.s~C to 10.soC whereas in high altitudinal Zone, 
the variation in temperature is between 1.s o C to 9.5°C. 
Maximum temperat ure is observed during July and August 
\~hile the minimum ternpera t ure is recorded during December 
and J:anuary. 
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1,5.3 Rainfall.: 

-

The districts of North and West Sikkim experi·
ence heavy rainfalll Maximum rainfall occurs between 
May and September. . However, in Lachu.'lg and Lachen . 
valleys and further NOrth the rainfall. i~essl 
somewhere between 1250 mm to 1500 mm. The rainy 
season continues upto middle of October and the rains 
do occur in the later part of March or April. Showers 
in Dece~ber and February assist snowfal]. at altitude 
2743 meter arid above. The permanent snowline at 
5ikkim is above 4876 m and considerable tracts of North 
Sikkim are above this height. 

1.6 Altitude: 

1 .• 7 

Both the districts are highly mountaineous. In 
the present inventory, four altitudinal zones have been 
identified namely altitude upto 900m~ 900-180Om, 
1800-240Om and -2400m and above: 

-The distribution of areas for both reserved and 
unreserved fOrests in four altitudinal strata is 
summarised in the following table : 

West Sikkim district: 

Altitudinal R.F. 
class (met.re) (krn2 ) 

Upto 900· 11.40 
900-1800 11.17 
1800-2400 123.25 
2400+ 346.90 

Tota~: 492 .. 72 

NOrth S_,ikkim district: 
'. ·. i: 

Upto 900 
900-1800 16.81 
1800-2400 164.57 
2400+ 691.15 

Total.: 872.53 

River s:lstem : 

% 

2.31 
.2.27 

25.01 
70.41 

100 .• 00 

1.93 
18.86 
79.21 

100.00 

U.R.F. 
(km2) 

14.25 
55.85 
61 •. 62 

9.91 

141.63 

14.94 
82.28 

103.67 

200.89 

10.06 
39.43 
43.51 
7.00 

100.00 

7.44 
40.96 
51.60 

100.00 

Though there are a ntunbe r of streams and 
rivulets, the Tista is the main river in Sikkim. The 
entire Sikk~ State is situated in the catchment of 
Tista river. Two rivers.. namely Rangit and Rongni 
are the tributaries of Tista which forms fthe main 
9rainage s ystem in the are a. Further, there are 180 
pere nnial lake s of different sizes. The area in the 

- ¥urnthang valley is drained through Yumthang river while 
Tolung, Se rna a nd Che bu rivers drain the portions of 
Chuba-J;:>ombang valley, Tolung me ets Serna at Dombang 
and flows as Chebu and then meets ~thang river and 
forms the Lachung rive r whi ch f10'l.-1s down southwards and 
drains Lachung v a lley. Tista drains Thangu"zeema .. Lache n 
and Tarum area s. The r e are a number of tributaries which 
feed this river. 
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,. 

1.8 Geology, rock and soi~ : 

The St~te of Sikkim has bC2n classified under 
four techtonic belts 

i) 
ii) 

iii) 
iv) 

Foot hill. belt 
Inner belt 
Axial belt 
Trans-axial. belt 

Foot hill belt: It comprises essentially of younger 
Siwalik-gr;up-of sedimentary rocks exposed near Sevoke 
in West Bengal borner. The Inner and Axial techt.onic 
belt are predominantly occupied by the unfossITiferous 
metamorphic and Crystalline rocks. The higher region 
to the Nort.h are covered under the Trans-axial belt. _ 

Inner belt: The inner belt is essentially made up of 
Precambrian Dal~ng and Darjeeling group metasediments 
and minor development of BUXa group of rocks. 

AXial belt: The Axial belt exposes the Crystalline of 
the Central region and intrusive granf.tes. Daling and 
Darjeeling group represent rocks ranging from lower 
green schist facies to Kyanite silliminate gneisses. 
The Central region covering the Tista and adjoiring 
valleys is occupied by lower grade Daling group of 
rocks. This is enveloped on all sides to the East, 
Ibrth and vlest by the higher grade mica schist and 
gneisses of th-e Darjeeling group. In the West, a 
narrow strip of Gondwana rocks comprising of pebble 
slate, sandston(~ with . __ thin coal seams is exposed in 
tne Rangit riyer valley. 

The State is endowed with ri-ch mineral resour
ces.Large reserves of dolomite are available in t.he 
Rishi and Rangit river valle:is of West Sikkim. Coal 
occurs extensively in the Rangit river valley and 
Namchi area.Indications~ and occurrences of limestone 
and marble are known in l'brth Sikkim. Rock phosphates 
are seen in parts of t"lest Sikkim. One of the important 
industrial mineral graphite-occurs in the ",estern part 
of" the State a~ Chitrey. 

Soil: 
.. The soil developed frOm the Gneissic group of 

rocks is a brown clay, generally shallow and poor •. The 
soil resulting from Daling group of rocks is dark grey; 
porous, r~ch and adaptable to most species .. 

1.9 Landuse patt e rn of the State: 

As both th e dis tricts are mountaineous with 
innumerable ridges and Spurs, terraced CUltivation is 
the common featUre in agricultural' sector. Although 
forestry .is the major landuse in Sikkim State, agricul
tUre forms the ma~n occupation of the rural people. 
l'addy, J.1a ize, and Millet are the corrunon agricultu~al 
c rope Cultivation of Cardimurn and Orange are · a Iso , 
wide ly practiced in the hills. The i,nstance of 
shifting cultiva tion is practically unknown in this 
area. The landuse pattern of the State in g e neral 
is classified in the follm.,ing -categories :_ 
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Landuse pattern 

Barren land 
Land put to non-agricultural 
use 
Permanent pastures and 
grazing land includ~ng 
cultivable waste 
Land under miscellaneous 
tree crop and. grass 
Forest land 
Land under operational 
holdings 

Area i!n1 
'000 ha. 

209.01 

69.96 

102.49 

4.17 
265.21 

79.06 

Percentage 
of area 

28.28 
._ 

9.58 

14.40 

0.57 
36.34 

10 .. 83 

Source: state Report 
Sikkim. 

Agricultura,l Censu,s: 1976-77, 

,It is seen that ·a substantial portion of this 
land is barren. Out of the total land under operatio
nal holding 82.12% is under .crop, 9 •. 5% fallow and 
8 .. 36% not available ' for cultivation. 

1.10 People and their sodio-economic condit~on: 

Among the four districts of the State, East 
district is most q~veloped and the general living 
standard of the people is better in comparison to other 
districts. . 

It is observed that East district is thickly 
populated and 43.86% of the total population of the 
State is in East district. In North district, the 

1 density of population is sparse and accounts for only 
8.36% of. the total population. 

Percentage of literacy is highest(41.390/0)in 
East district while in North district it is 29.74% and 
in Nest district it is 23.62%. 

Emplo~ent structures of the two districts 
is furnished below : 

Percentage of total p o pulati9n in different 
working__groups: 

Main workers 
Marginal workers 
Non-workers 

Nbrth district 
46.34 
6.91 

46.75 

Break-up of main worke rs(% distribution: 

Cultivators 
AgriCUltural laboure rs 
Household indUs try 
other workers 

41.56 
12.83 
1.27 

44.34 

West district 
51.41 
0.48 

48.11 

81.84 
3.14 
0.58 

14.44 

Source: District Census Handbook, series 19,5ikkim. 
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The general living standard of the people in 
the two districts is unsatisfactory. The hilly terrain 
non-availability of plain land and other retarding 
factors like l..3ck of skilled wor;c, .. .:rs and .. t.ransport and 
communication £acili,t.ios have stood on the way to 
development of industry in the t'lrlO districts. 

Originally there ,9.re ,.three main stocks in 
Sikkim aboriginal inhabit.ants of Sikkim known as'Rong' 
meaning literally the ravine folk or usually known from 
their Nepali titles as Lepcl).Cjl.s. ,The next in importance 
CClITle the Khampa or Khamba, t-he immigrants from the 
T.:tbQt.._an province of Khams, commonly called Bhutias; 
while 'the sikkim Limbus ranks next to them. They are 
believed to haVe migrated from places in the Tibetan 
province. 

Its 'present population comprises of Nepali, 
Bhutia, Lepcha and plainsmen(those who have come from 
the other States). At present, maJority of the people 
are from Nepalese stock. Of the Nepalese stock. Kami, 
Damai, Sarki have been notified as Scheduled Castes 
and of the Sikkim stock, Bhutia, Lepcha and Sherpas 
have been notified as Scheduled Tribes. 

" , 

1.11 For e s t s : 

'rhe forests of Sikkim,have been identified into 
three distinct types on the t;asis of rainfall, aspect 
ano. altitude. 

, ' a) Lowe:>.:" hill forests which' correspond 'to 
Champion and Se th I s revised type 3"':/CIa,( i), C3b( upto 
gOOm altitude). 'Phese lower hill forests are further 
sub-di vided into three types (i) Sal (1i )Dry mixErl and 
(iii) Wet mixed forests. 

Sal is gregarious confined to ridges, southern 
and south-l-Jestern slopes and well drained flats at the 
foot of. the hills. It reaches higher elevations on 
southern "rather than on northern slopes. Principal 

- al:!sociates of $al 'are Garuga pirinat~~ Terminalia 
~a, ~sb..~ma ,~+...1..f.£!:l:f..~~, Te:rminali~ chebula. Dry 
mixed forests are mainly deciduous and occur on ridges 
and, drier slopes. Sal occurs as isolated trees. 
Co~mon species are Schima wal~ichii, Albizzia spp.~ 
~l~~ arborea. Wet mixed forests comprise evergreen 
valley forests on north and north-eastern aspect:!:;. The 
common s:.::ecies are E:u9<iLnia. operculat~, Schima wallichii 
~~rmip~ species. 

0) Middle,hill forests: which correspond to 
Cpampion and SGth,1 s revised type 8B/CI( 900-180Dm 
altitude) • Composition: .§.s.t:!.ima ~"alliclli±, Castano.,E.sis 
hys.!::...~, AI1:!.!:!§ _!J.~a_J:.ensis, ,Sympl~q§ ~j:.f9~,_Eurya 
japonica. ' , 
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c) ~~r h~l~f~~~ts(above 1800m altitude) 
which correspond to Champion and Seth's type IlB/CI 
(East Himalaya:'"! Wet Temperate fqrcsts). In this Zone 
the vegetation cover changes pronouncely with change in 
altitude. '- . -

(i) l800rn - 2400m' attitude: 

Composition: Machilus specieslAlnus 
nepalensiq_, 9_~le~~ lanc~'iq_[2.lia, Qu~~ l~'11elh9.§" 
~Dlocos theifolia, Eng~~~~~~~~ spica~~ etc. 

(ii) Above 2400m altitude : 

Composition: Abies densa, Machilus spp., 
Betula alnoides, Rhod~endroB arb9.~ etc. 

There is a distinct conifer belt in the stratum 
characterised by T_suga _~noniana, E.4-£~_~ !:!!Qtl!lQ.9_ides and 
Abie~ dell~~. 

1.12 Legal status of the for~~: 

The state owned forests are divided into the 
following three main groups: 

i'J 
ii) 

iii) 

Reserved forests, 
Gocharan forests, 
Khas forests. 

Both Gocharan and Khas forests' belong to 
unclassed forest i.e. area whic~ are not classified as 
reserved or protected forest but which are Government 
lands. I Gocharan I land is used mainly for grazing 
purposes. 

oth er forest areas which are not under control 
of the Forest Department are Gumpha forests and private 
forests. The areas of the reserved forest have been 
supplied by the State Forest Department, but for Gocharan 
forests, Khas forests etc., no figure was available from 
them. For details para 3.7.1 of Chapter III may be 
referred to. 

1.13 Rights an~rivi~~ges: 

In the reserved forests, no rights and 
concessions exist. In Gocharan forests, the native 
population has a right of grazing and collection of 
firewood. But in no case they are allowed to cut trees. 
In Khas forests, they have been granted similar type of 
rights. But it may be mentioned that the above 
concessions are allowed in view of free service by the 
villagers for clearing forest boundary lines. 

1.14 Management p.Factice : 

NO up to date Working Plan has yet been prepared 
by the State Forest Department. The last Working Plan 
dates back to 1950 f or the management of the forest.s of 
sikkim State. With gradual develot?ment of infrast-ructure 



- 8 -

and openin 9 up of new roads, it is imperative th e::-efore, 
to have an intensive forest management. At present, 
the foreets. are worked under Selection Felling system. 
Cccasional marking and felling of trees are carried out 
in the Reserved forests near the village sites for 
constructional purposes and furniture mak.ing. Sane 
suitable sites are w:Jrked under clear felling with 
arti~icial regeneration system. Fir, Spruce and 
Juniper forests arc worked undGr Selection system a.nd" 
extractiqn is limited to the extent of removal of dead 
dying and fallen trees once in two years. The Juniper 
forests are subj ected to only Selection Felling based 
on exploitable girth classes. The gaps created by 
Selection Felling in Fir, Spruce, Juniper forests are 
re-stocked either by artificial or natural means. 
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CHAPTER: II 

.!!:!;LESTIGATIO!,:! Am MEI'HOOOLOGY 

2.1 Objectives: 

. 

The primary objective~ of the inventory set 
forth in consultation with the Forest Department of 
Sikkim State are to collect adequate data in order to 
fulfil the following conditions :-

a) to arrive at a reliable estimate of the 
total grohring stock in each district, 

b) to ascertain the availability of .resources 
in Reserved and Unreserved (Gocharan, Khas forests.) 
forests in each district, 

c' to assist the State Forest Department in 
preparation of the Working Schemes by furnishing data 
available in inventory with a view to evolve improved 
management techniques f or the two districts. Besides, 
the finding of the present inventory of two districts 
is expected to highlight relevant informations down to 
a micro level planning i.e. ranges which will be of 
immense help to the State Forest Department to implement 
their development schemes for <spec'ific areas in a 
district and 

d) to estimate consumption of ... "ood for 
domestic purpose • 

2.2 .Aerial reconnai~sance 

No aerial reconnaissance was carried out for 
the area. 

2.3 Photo int~etaticin ""and maEein9: 

No photo interpretation and maps were available 
for the area. However, the field inventory was carried 
out vlith the available toposheets(l:50,OOO)as under: 

51..1'b • 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11'"' 

Toposheet NOs. 

78A/2 
78A/6 
78A/7 
78A/9 
78A/10 
78A/ll 
78A/2 
78A/4 
78A/6 
78A/7 
78A/8 

Division/District 

l'btth Sikkim 
-do-
-do-
-do-
-do-
-do-

t .... est Sikkim 
-do-
-do-
-do-
-do-
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2.4 Sampling desi~: 

A systematic sampling was adopted to estimate 
the growing stock of the project area. Systematic 
grids of size lkm x lkm were laid out over the entire 
district beloto.., 2400it) altitude as shown in the diagram 
°No.l. It was decided to layout only one square plot 
of size 0.1 ha.(31.62m x 31.62m) at each grid centre. 
This sampling method is followed for West Sikkim 
district only. 

2 .4.2 .!:§.y.!..ng_ out of plot: 

The plot of size 0.1 ha. was laid keeping the 
grid centre as the,centre of the plot by taking 22.4m 
(horizontal) in the NOrth, South, East and West 
directions by compass and tape and joining the ends. 
The layout of plot is clearly depicted j,n diagram N:>.1. 

2.4~3 oStandard Forest Survey of India design: above 2400m 
nltitude : 

The sampling design consisted of locating two 
sample points in each grid of 2~'X 2~'on l:~O,OOO scale 
survey of India toposheet. Two random numbers were 
selected fran. random number table which formed the X 
and Y co-oridnates of the centres of first sample plot. 
The South-.. lest corner of each 2~ I X 2~ I grid is 
considered as the origin and knowing distances along 
X ~~is and Y axis mark the point which is identtfied as 
plot centre of the first plot as shov-m i.n diagram No.2. 

To locate the second plot, join the first plot 
centre with the grid centre and extend this line in the 
opposite direction. Mark a point at an equal distance 
in the opposite direction of the grid centre which will 
be the plot centre of the second plot. This method is 
followed for entire l'brth Sikkirri district and stratum 
IV of ,'lest Sikkim district.' 

2.4.4 Distr:Lbutioh of._..el9t s: 

Number of plots surveyed were calculated at 
329 in West Sikkirn dist-rict and 72 in North Sikkim 
district. Distribution of plots by reserved,unreserved 
and stratum are as unde~ :-

_o _ ___ others 
IV 

Total _~ __ _:;St ra t urn~-::::,~ 
I II- III 

Reserved 4 i6 102 
(t.Test Sikkim) 

35 35 

Unreserved -..:;5,__~8~O~__ 51 1 
9 96 __ )o,..!?.~ __ .3_6 __ ,_~_~oo __ 32 9-:;.._ __ 

Reserved 
,North Sikkim)
Unrese rved 1 

1 

9 
8 

17 

5 
3 

8 

21 
3 

24 
22 

22 ___ o ___ o _____ ~ _____ _ 72 
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2.5 Methodology: 

The field data was collec~ed by a team consis
ting of one Jr.Technical Assistant/one Dy. Ranger assis·· 
ted by one Dy. Ranger/t'l:lo Fieldmen and one Forester/One 
Forest Guard from State Forest Department, Khalasis and 
Labourers were engaged locally. The Crew Leader carries 
the toposheets along'l.'1ith a sample point already marked 
on them to the field. A set of measuring instruments 
such as Silva Compass, Callipers, me~suring tapes and 
ranging rods etc. are carried by then. On a particular 
work day, the Crew Leader decides the grid number and 
plot to be surveyed. He reaches near to the sampling 
point to a prominent physical. feature ,¥,lhich is shown on 
the toposheet and also can be identified on the ground. 
Normally the reference points are selected fram the 
following features: 

i) 
ii) 

iii) 
iv) 

v) 
vi) 

vii) 
viii) 

ix) 
x) 

xi) 
xii) 

xiii) 

xiv) 
xv) 

Bench mark, 
Triangulation point, 
Village tri-junction point, 
old bridges and cul.verts, 
Old temples, Churches, Mosques, 
Crossing of railway tracks with roads, rivers 
and streams, 
Junction of rivers, streams and roads, 
Junction of streams, 
Junction of roads, 
Prominent bends on roads, rivers and streams, 
Old ponds and wells, 
Springs, 
Prominent features in hilly areas such as 
Spurs,Knots etc. 
Milestones or Kilometer scones, 
Boundary pillars(International,State, 
District and Forests) 

After locating the prominent features on the 
ground and on the toposheets the distance and b 93.ring 
of the sample point is measured from the map_ The 
bearing is measured with the help of Silva Compass. At 
the reference point, the Crew Leader records details 
of the reference features e.g. bearing and distance of 
the sample points from the reference point, the name 
of the sampling places, the time tabl.e to complete the 
work of plot approach form. This is recorded so that 
at a future date this reference point may be relocated. 
From the reference point, the Crew Leader traverses the 
distance as measured on the map in the direction of the 
sample plot and roaches there. After laying out of the 
plot, the Crew Leader with the help of ether members 
col.lects the data in the fo~lowing fonns: 

a) Plot Approach form: meant for time study and help in 
check, visits at a later stage, 

b) Plot Description form: it incl.udes informations on 
administrative diVision, landuse and legal status, 
topography etc., 

c) Plot Enumeration form: for recording trees by specioes 
and diameter and, 

d) Sample tree form: to record sample tree data. One 
fo:r:m is used f CJ::.' ten trees. 
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CHAPTER: III 

DATA ANi!\LYSIS 

3.1 Gene~ 

There are three broad ccrnponents in the data 
processing system namely manual cl;1ecking, procrassing 
on Unit record machine and proc'essing on Computer. 

3.1.1 Manual processing: 

It involves the following steps 

i) proper documentation of ' the field fo~s, 
checking of the existence of all field forms wi.th 
reference to the master list of samples_ 

ii) coding the in rormation in the field forms 
which has not been incorporated, 

iii) manual checking of the validity of the 
codes used in various columns of informations and 

iv) reconciliation of discrepancy, if any. 

3.1.2 Proces sing on Unit r~o~ ma::::h.ine: .,. 

The foll owing steps are carriecf out on the 
Unit record machine : 

i) 
.ii) 

-iii) 
iv) 

punching information on cards, 
verificatio n of the cards, 
sorting and collating the cards and 
listing . of the data . 

3.1.3 Processil1Sil. on Computer: 

.On completion of' th_e prepa r a tion of input 
data, _'the following ope rations are carried out on 
Comput e r: 

i) 
. ~.i·i) 

, 

lli) 
. iv) 

v) 

loading of the data on ma g netic tape, 
consistency checking of the data and its 
corrections, 
ca1c ulation of tree a nd' plo t volume, 
preparation of stand and stock table and, 
preparation of growing stock table as 
included in the obj e ctives. 
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3.2 Calculation of ar~: 

ThG tree forest area of the two districts 
namely North and t'l7est have been stratified. into four 
altit udinal strdta on the basis of the changes in the 
vegetative character with altitude. Besides tree 
forest area, scrub/pasture/rocky barren area of Alpine 
Zone and snow cover area occupy 38018% and 39.07% in 
North district t-lhereas the contribution of those two· 
areas in West district is only 27.49% and 10.10% 
respectively. The area estimate for reserved forests 
C;f the two districts were calculated by dot grid 
method. (Source: state Forest) 

However, for unreserved forest.s of the two 
districts the area estimate was based on proportional 
weightage to each plot. falling in different strata, 
since there was no clear demarcation of the forest 
boundary. This is rather an indicative value only. 
Distribution of tree forest(km2) by range and altitude 
class is as follows: 

District:NorthSikkim 

Range Altitude Total 
Upto 900m 900-180om- 1800-240Om 2400m+ (km2) 

-=-_,...--________ ~( km2 ) (km2 :_) __ ; (km2) 
Phodong 2.07 30.64 58.4~3~---9~1-.i4 
Mongan 9.26 32.93 80.56 122.75 
Dzongu 5.48 72.79 237.44 315.71 
Tsungthang 28.21 314.72 342.93 

Total: 
(reserved forest) - 16.81 164.57 691.15 872.53 
(unreserved forest)-14.94 82.28 103.67 200.89 
Total: 31.75 246:85-'---"'-9-4082 ~ 1073.43 ._----
District: TAJest Sikki.m: 

Soreng 8.69 5.75 41.66 33.22 89.32 
Scmbare 5.51 48.44 53.95 
Gyalzing 2.19 1.52 29.40 58.45 91.56 
Yuksom 0.52 3.90 46.68 206.79 257.89 
Tot.al: forest;-11. 40 11-. i-7-- -
(reserved/ 

123.25 -346.90 492.72 

(unreserved 
forest) 14.25 55.85 61.62 9.91 141.63 

~~al: 25.65 67.6"2 184.87-- 356.81 634.35 ----
3.3 ~e density, stu~: 

Spatial distribution of stems per hectare by 
species and diameter classes is given in table No.1.1 
to 1.4, 3.1 to 4.4 and 6.1 to 6.4. 
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Number of stems per hectare for both the 
districts is given as under: 
D.istrict: West Sikkim:_ 

stratum Altitude No.of stem/h~re 
Reserved Unreserved 

I Upto 900m 175.000 108_0~ 
II 900-1800m 145.000 141.000 
III 1800-2400m 237.944 148.568 
IV 2400m+ 276.843 i50.000 

District: North Sikkim: 

I Upto 900m 220.000 
II: - 900-180Om 158.8B7 175.000 - - .J 

III 1800-240Om 206.671 139.999 
IV 2400m+ 147.000 143.332 

3.3.1 Strata-I-U~to 900m(reserved forest-West Sikkim) 

A detailed evaluation of the stem tables leads 
to the following conclusion: "' 

i) Stems per hectare is 175.000:Shorea robusta 
is the principal species with B7. 5 stems/ha.--

ii) Concentration of tree is maxim.urn' in diameter 
classes 40~9cm.with a percentage ' distribution of 32.9% 
This is followed by diameter classes( 30··39cm. )wherein 
22.9% of stens occur. ( 

iii) Mature trees a~ove 70-79cm.diameter class 
is practically absent in the stratum. 

iv) It is interesting to note that trees in 
diameter class 1 0-19crn. is only 12._9% 'Of the -total stem. 
The trend shows a gradual increase o f Occurrence start
ing from lO-19cm.to 40-49cm.diameter class and there
after decrease rapidly upto 70-7?cm.diameter class. 

Important, species 'occuring in the stratum are 
furnished below: 

Species name Stem/ha. Percent8ge distribution 
~----~~~~~---------~~~~----~----~ Shorea robusta 87.500 50.0 
sc hima wallie hii 12 .500 7.1 
£_astanopsis -. indica 10.000 5 ~7 

3.3.2 ~~ata-I Upto 900m-unre serve d forests-west Sikk~ 

Following observation is made from the distribu
tion o f stems in -t:hi2 stratum : 

i) NU~ber of ste ms /ha . is 10B.000 
ii) Important specie s in the stratum are .§chima 

wallichii followed by~' Duabanga grandifl~,Albizzia 
species and ~ysoxylum species . . 

iii) Maximum concentra tion of trees lie s in 
diame t e r cl"a ss 40- 49cm •. 
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iv) Trees above 7Ocm. diameter is absent in 
the stratl.lm, 

v) As in reserved forests, trees in diameter 
class 10-19cm. is comparatively low. 

, 
The occUrrence of important speci es in this 

stratum is given, in the following table: 

Species name 

Schima wallichii 
Dllabai1ga:~ran<fITl or~ 
~lbizzia spp. 
Exsoxylum specios 
Canar~ species 

20.000 
18.000 
10.600 
10.000 
8.000 

Percentage 

18.52 
16.67 
9.26 
9.26 
7.41 

3.3.3 StratUm-II 900-180Qm(reserved forest-West Sikk!m) 

An analysis of the data in this stratum reveals 
the following conclusions:-

a) Number of stems per hectare in this stratum 
is 145.000 

~ b) 29.31% of the stems are concentrated in 
both 1.0....;19cm. and 20-29cm. diumeter classes followed by 
15.95% and 13.79% '_ in 30-39cm. and 40-49cm.dtameter 
classes respectively. 

c) Trees are present in all the diameter clas
ses upt 0 1 OOem. and above. . 

d) The main species in this stratu~ is 
Castanopsis hystrix followed by .Sy;nplocos thei£alia, 
~lnus nepalensl-.§, etc. Stem per hectare for sane of the 
important species are as follows: 

. spec~e,s name Stem/ha. 
ca-s-t-a-n"':o-p-_s-~"'" -s....."h-y-s-t-r--"i-x,...._---' 2 5 • 000 
Sympl~ theif_ol~ 19.375 
Al~~~ nepale~ 16.875 
Que rcus lanceae£olia 15.000 
'Schlffialwarn:c:hir--- 11.875 

Percentage 

17.24 
13.36 

,11.64 
10.34 
8.19 

3.3.4 Stratum-II' 900-1800m unreserved £or~ts',:.t!~~ikkim 

below:-
,Salient features- in this straturn ·a re ap:r:ended 

i) Number of stems/ha. is 141.000, 
'. ii} Predominant species are Al~ nepalensi~ 

and Schima wallichi~. 

c) Stems arc mostly conce ntrated in the lower 
diameter classes i. e . 10-19cm. and constitute 41.05% 
of the totdl number of stems fo~lowed by 30.50%, 
12.50% and '9.13% in 20-29cm.,30-39cm. a nd 40-49cm. 
diameter classes. -
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d) Important :;5pecies in this strat'l...lI'n are 
furnished below :-

Species name Stem/ha. Percentage 
Aln~ ~~a-l~e-n-s-~~·-s-----~------4~4--.~2~5~0~------------3'~1--.~3~8--------
Schima ,,,allichix 18.500 13.12 
Ca:3~Opsis ~~ 8.250 5.85 
Eng~lha-Fdt_ia §p'is.~t;_~ 7.750 5.50 
Ficu~ s,t:e cies 4.875 3.46 

3.3.5 _Stratum-III,1800 .... 240Om,Reserved forests-West Sikkim: 

An analysis of the data in this stratum 
reveals the following conclusions·: 

a) Number of stems per hectare is 237.944, 
b} 38.88% of the stems are concentrated in 

10-19cm.diameter classes followed by 25.33%,11.53% 
and 10.91% in 20-29cm.,30-39cm.,and 40-49 em.dia
meter classes respectively, 

c)· Trees are present almost in all the 
diameter c las ses, 

d)· Stems are present even above 100em. 
diameter class, 

e) . The maiil species in this stratum is 
SymR1ocos ~fol~. Spems per hectare for some 
of the important species are as fbl·lows:- . 

Species name 

Symplocos theifol.ia 
Castari9..Esi.s hystri~. 
Que:r:g_us spp. 
Eurya J!!£oQ.ica 
Machil'!e_ sPp • . ._-_.--------_.-...... __ .- . 

Stan/ha:- - Percentage 
52.72~5~----------~2~2~·.-1~6~-

38.220 1~.06 
22.244 11.45 
16.366 6.88 

9.506 4.00 

----- -~-- ... _---------
3.3.6 Stratum-III,18~2400m,unreserved forests- . West Sikkim 

Following ob s=rvations ean be made from 
this stratun: 

a). Number of stems/ha.is 148.568 
b) Stans are evenly distributed in al.l. 

the diameter classes 
c) Ma.'Cim4m concentration of stems is 

not·.fced in 10-19cm. d.:i.ameter class which <3Ccounts 
35.6'2% of the total stems. 

d) P rinci.pal species in this stratum are 
[\lnu..s nepalensis, Syrnploco~ theif_~-l.ia, _9astanopsis 
hyst@... Stems/ha. with percentage of occurrence for 
Important species are surrunarized below :_ 

;;:S;.=p~e;;:.c=i,_;;e~s:::._.:,;n~cm~e:::::...._,.... ________ _§_t_~lfa !. ______ _,___:P~e~rc~e::;:.:n~t:.:::a:;:g;;a;e:::. 
A1nu~ ~e~al~ry§i~ 31.752 21.37 
~E!.oco~ ili~..;;i.foli~ 24.304 16.36 
cas~anoE~i~ hystrix 20.776 13.98 
Eu£~ japonica 8.232 5.54 
Quercus specie s 8.232 5.54 ._---------_ ... _-,_._------_._--



- 17 

3.3.7 Stratum- IV, 2400m and above, reserved fores_ts::-,~1'est 
.Sikkim distr.(ct: -----. ---------

T~e fo~lowing observations have been 
made in respect of this stratUm: 

276.843, 
a) Number of stAllS per hectare is 

b) Most of the stems are concentrated 
in lower diameter classes i.e. lO-19cm.diameter class 
which constitute49.12% of the total stems followed by 
20-29cm., 30~39cm., and 40-49~m~ diameter class~s, 

c) Stems are evenly distributed over all 
the diameter classes 

d) The principal species in thi.s stratum 
are : 

Species name 

9_uercus pachyPhylla 
Symplocos theifolia 
! sug"!. dumosa 
Rhododendron barbatum 
Rhododendron arboreum 
Quercus lame11osa----

StEms/ha. 

36.855 
28.570 
25.427 
23.713 
19.713 
13.999 

Percentage 

13.31 
10.32 

9.18 
8.57 7 ___ 12 

5.05 

3.3.8 Strat urn-IV, 2400m and above·-unreserved f ores1::.~-' 
_West Sikk~"!!!""s!:Lst-rict: .. 

The numher o~· sterns/ha. i.s ob3erved to be 
150.000 only • . The associatioris ~re mai.nly Tsuga 
dumosa, Quercus pachyphylla, RhododEtndron ~oreum 
and Viburnum SPP. 

Nunber of stems is maximum i1'1 10-19cm. 
and 20-29cm. diameter classes whi.ch constitute 46.67% 
of the total -stems. Stems/ha •. above 30cm. diameter 
class is only 10,006 which accounts to 6.67% only. 
stems/ha. and percentage occurrence for some of the 
important species are gi.ven below :-

species name Stetns/ha. 

5.0.000 
30.000 
20.000 
20.000 
10.000 

Percentage 

33.33 
20.00 
13.33 
13.33 

6.67 

3.3.9 Stratum-I upto 90Orn,~erved forests-North Sikkim 
d i .§l:£.:!:£t. t 

No estimation is made as there is no 
reserved forest area in this stratum. 
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3.3.10 Stratum-I upto 90~unreseryed forests-North 
Sikkin distric~ 

StErns per hECtare in this stratum is 
22.000 Follawing observations are made from the 

rcii'sE"ribution of st.ems in this stratum: 

a) Stems are concentrCl.ted in the diameter 
class lO-19cm. which constitute 31.82% of the total 
stems, 

b) Trees above 50cm.diam Eter class is 
practically absentl 

c) The important species in this stratum 
. - mainly are Alnus nepalens~s and Bischof-t~ 

jav'lni9~· 

Stems/ha. with percentage distribution of 
some of the species are fUrnished b~low: 

-=----:- .----------.---.-[:.~,~ .. Species name St:ems/he. . 
a.::-""::l.:-n-u-~-n·-e-pa-=-:;l:-e-n..-I2..~i:-s--------;8:::-0~.-;:0""OO-..:-

_!:Li_schofia java~ 50.000 
~.Jbizzia l2...rocer,,! 10.000 
~anopsi~ indi~ - ID.OOO 
Schima wallichii 10.000 

'Perce~e 
36.36 
22.73 
4.55 
4.55 
4.55 

---..-----..--_. -----
3.3.11 Stratum-II 900-180Om, reserye 9 for~sts-North Sikkim: 

distr~: 

M.unber of. stems per hectare in .this 
strat um is 158.88%. The following. observation is 
made froTl: tl;.e distribution of ste:ms in this strat urn: 

a) Maximum concentration is noticed in 
20-29cm. diameter class followed by 10-19cm. diameter 
class, the contribution of the same being 36.36% and 
30 .. 77% respect.:i:-vely. 

b) Stems above 70cm. diameter is practi
cally absent, 

.. c) &Q.1.!§.' neJ2.al~nsis is t he main species 
in this stratun, 

. Stems/ha with percentage distribution for 
some of tne important s pecies are fUrnished below: 

SpeCies nane Stems/ha. Percentageu 

a.~ n~..Ralen~4:...~ 57.777---·---36-~36--
M§..G.!:Lilu§ spec i es 12.222. 7.69 
Brassaiopsi s met~~ 6.667 4.20 
~ngelha~dti~ spJlcat2_ 6.667 4.20 
Cedre_l.~ £22.U.~ 5. 556 3.50 

-------------.---------------
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3.3.12 Stratum-II, 900-1800m,unrescrved forests-
N2rth sikkI~-ciTstrlct:-'---- - - --- _._ ._, - ---

Number of stans per hectare in this stratum 
is 1 75 .000 The pri.nci-·poll species in this stratum are 
aE> under: 

species name Stems/ha.. Percentage----_~ln~ n~.l:..~n_,~_ ~~ 62 .500 35 .71 
viburnum species 21.250 12.14 
Enge1ha£~ti~ sJJ~92t~ 15.000 8.57 
E~£Z~ japonica 10.000 5.71 
§£hi_m_a __ v.'_~~!j._c_l}_i_i ___ , ___ .. ..§_'t. 7 50 ____ . _____ 5;;:;...:; • ..:::;O;,.:;O;.._ __ 

Most of ~he trees are concentrated within 
40cm. diameter class and stems above 60cm.diametce 
class is practically absent. The distribution of 
stems by diameter classes ~s 25.71% in 10-19cm. 
diameter clo~~ ..(o~~o_cd. bl' ZO. "J7,o ..,........a :::c;.. ';:''::>10 ..Lu· 

20-29cm. anq 30-39cm. diameter classes respectively. 

3 .. 3.13 ~~::III!-..l800-4_1.9bm( _:r:_,?serveQ_:g . .o.L~~-

"~ .. 

North Sikl<!.m_ distri~j:.2_ ". 

An analysis' of the data in this stratum 
reveals the following conclusions: 

a' Number- of stems per hECtare in this 
stratum is 206.671, 

b' 33.87% of the stems are concentrated in 
lO-19cm. di~neter class followed by 26.61%,14.52% and 
12.10% in 20-29cm, 30-39cm. and 40-49cm. diameter 
classes respectively. 

c) Th e ·.important species i:1 this stratum 
are ~'yq, ~oni_c_<!, hlE~ n~l~D.sis, and Cast~nopsis 
hyst:r;:_i2S,. Stems/ha. with percentage distribution for 
some of the species is furn~~hed below : 

.species name 

Eurya ~nic~ 
Alnus nepalensis 
cast~noEsis hystrix 
Machilus species 
s0i!Ploc-o~' thei;bli..!!. 

St~s/ha. 

-21.667 
18.334 
13.334 
11.667 
11.667 

Percentage 

10.48 
8.87 
6.45 
5.65 
5.65 

3.3.14 Stratum-III, 1800-2400m. unreserved forests
N.£tl;h SikkI'm di_striC't:-·- ---.-.. -----

Number of ptems per hectare in this str3.turn 
is 139.999 only. Principal species in this stratum 
are ~1~C?.§.. ~h~i~ali_a_, Aln'!:!§. _Il~alen~i~,_ etc. Scrne 
of the important species with their percentage 
distribution in th~s stratu~ are given below : 
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Species name Stems/ha. Percentage 
§..Y.In_p19~q_os ~2T f--o~l~l-:---a---2~6-.-'6'-'6 6 ·-----~1-:9':'"".-:O=-5 

~lQuS 0epah~~~is 13.333 9.52 
Cinnamomurn speci~s 13.333 9.52 
~aran9.a-£eltata 13.333 9.52 
~r~ f.ebrif1..!9_~ 13.333 9.52 

The distribution of stems is maximum i • e. 
52.38% in lO-19an.diatneter class follo"ded by 16.67%, 
7.14% and 9.52% in 20-29cm.,30-39cm.,and 40-49cm., 
diameter classes respectively. 

3.3.15 Stratum-IV, 2400m and above -reserved forests
North Sikkim dist~rct: 

The following observations have been made in 
respect of this st-ratum: 

a) Number of stems/ha. is 147.000 
b) Important species in this stratum are 

Abies d~, !§uga dumosa and Acer cambellii etc., 

c) Stems are evenly distributed in all the 
diameter classes, 

d) 38.10% of the stems are concentrated 
within 30cm. diameter class. Trees above 60cm.diameter 
class is 19.05%. 

e) Stem s per hectare with percentage distri
bution of some of the speci8s are furnished below: 

Species nane 

Abi~ densa 
Ts !:-Iga dum-osa 
Acer campbe llii 
Querc~ eachyphylla 
Alnus __ ~_~~nsis 

Stems/ha. 

23.000 
15.000 
14.000 

8.500 
8.000 

Percentage -

15.65 
10.54 

9.52 
5.78 
5.44 

... ----.--. ----------------_._----
3.3.16 ~tratum-IV,240Om and abov~unrese~eg~~~

~th Sikkim di~£!~: 

The following obse rva tions have been made 
for this stratum! 

a) Number of stems p e r hectare is 1 4 3.332 
only 

b) 93.02% of the trees are b e low 30cm. 
diame t e r c lass, 

c) Trees n.bove 60cm. diamete r class is 
pra ctica lly a bsent, 

d) Stems/ha. fur some ofthe important spe cie s 
arc furnishe d below: 
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~nus nepalQnsis 
l~qrf..1.s aE[l'fSa-'-~
Castanopsis hyst:rix 
--~----- == 

103 • 3 3-2-·------=7:-:::2~.-::O~9-:::--- '-'-

13.333 9~30 
3.333 2.33 ---- ---.. --.. _ .... ,. -------,_-------

As local volume table for most of the 
important species in West and NOrth Sikkim districts 
were availa):)le with the State Forest Department, 

. developrre nt of volume equations from :t:elled tree data 
was not necessary_ Volume table for ~he following 
species are used :-
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3.5 stock table : 

ted 
and 
and 

Timper vol unc 
volume for both the 
diameter classes in 
12.1 to ,12.4. 

per hectare alongwith estima
districts is given by species 
table 7,,1 tOo 7.4, 9.1 to 10.4 

! 

Timber Volume in the present analysis is 
defined as underbark volune of trees with D.B.H.(O.B.) 
30cm. and'above. Volume below 30cm. diameter (O.B.) 
is not included in the present volume calculation. 

An abstract of volume per hectare for both 
the districts in respect of reserved and unfeserved 
forests, is as under : 

Strat-_ Alti- t'lest District ~rthD.[str~ 
um tude Reserved Unreserved Reserved Unreserved 

(mtr.)Vol(m3)/ha.Vol~(m3)/ha. Vol.(m3)VOl:(m3)/ha.
. per-ha.' 

I Upto 900 90.650 
II 900-i800 50.325 
III 1 800-2400 83.614 
IV 2400+ 116.23~ 

62.800 
32.137 
37.965 
. 2.800 

47.778 
72.335 

135.'200 

61.000 
54.750 
49.666 
6.667 

-------------------~.5.1 Volum~ studies:Stratum-I(Upto 900m reserved-19res~): 
West Distr~: 

Volune per h~tare in the stratum is 90.650m3. 
An analysis of the volume table for the stratum leads 
to the follOl.,ing inference : 

a') . Shorea robusta' 'i~ the' predominant 
species in the-str~tU;'and contributes about 54% of 
the total volume of the stratum, 

. b) 'castanops~ indica is 'next 'in importance 
to-"Shorea robusta and contributes about 13% of the 
total volume followed by Schima wallichii which 
contributes 8% of the tot-dr-VOTume in the stratum. 

Volume distr-ibution bY'different'diameter 
classes.. in the stratum is as under : 

Diameter'cIass-'----Percentage ~vol urne 

30-39cm. 
40-49cm.' 
50-59cm. 
60-69cm. 
70-79cm. 
80-89cm. 
90-99cm. 

____ l""'O~(' cm. + 

17.8------
44.6' 
24.9 
7.7 
5.0 

Thus ~t ~s eVident ' that maximum concentra? 
tion of volume lies in the diameter class 40-49cm.and 
volume above 80cm. d~ameter class is absent in the 
stratum. 
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3.5.2 y~e studies:StratUm-I upto 900m.Unreserved 
forest·- West district: _/' 

Vol ume per hectare in th~Gatum is 
62.800rri3. Nota'ble feature of volmne distribution, is 
as under :-

d) DUi:;\hanga grandiflora is the, principal 
volume contributi.ng species and contributes about 
27.4% of the total vol'l).me,· 

i b) Teminalia .ffi,Yriocarpa contributes about 
13.0%·-of the-tOtal volume fo1lowec;i by Canarium spp. 
(10.8%) ana. Schima ,-ial1i~h.i.:1.(9.6%). 

" r ..... 

Diameter class-wise d.:i..strfpu:tiol1 of volU11.e 
in the stratum is under :-

Diameter class . _P..erc entage. .0 f~'occ urrence . 
30-39cm. 
40-49cm. 
50-?9cm. 
60-69cm. 

15.3-
35.7 -
35.0- .. , 
14.0 

' ...• 

.. ,.~ 

Thu£ it is clear that volume' above 70cm.dia. 
class is totally absent in th G area. 

7~ 

3.5.3 V~EL.E.~es-St:r;:at urn- I=D.290-180OJ_n-reservoo forests..: 
~lest gist hi ~t: 

An analysis "of the" volume ",table leads to the 
fol10'l.-1ing inf.:~rence : 

5Q..325m3. 
a' vol ume per h EC'tare in tJ~c .strat Ull) is 

b) Quercus species is the main volurre 
contributing species and contributes about, 11.7% of 
the volume followed; by Schima wallichii(8.7%' and 
Castanops~s hystrix (8*7%). 

, ~ J 

Diameter class-wise distribution of volume 
is as bclo~:- • ~ 

----"----=-~ ----~,;---"~ 30-3Qcm. . , 
40-49cm. 
50-59cm. 
60-69cm. 
70-79cm. 
80-89cm. 
90-99cm. 
100cm+ 

Percentage of occurrence 

19.5. 
27.7' 
14.9-
12.2' 

4.5 
8.2' 
3 ·.5 · 
9.5 ' 

----------- ---~-------------------.-------------------........ -----
The aforesaid table cl~arly 'snows a positive 

aspect in the strat urn. Volume is represe nted in all 
the diameter classes. Volume contribution by trees 
above l _OOcm. diameter class is a bdut 9.5% of the total 
volume. 
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3.5.4 Volume studies-stratum-II,900_180Om -unreserved 
fore"'StS--~West'dlStr-TC't: . 

-

Vo1.ume per hectare ~n the stratum is 
32.437 m3. Salient. features of volume distribution 
in the strata is as below 

a) - Cast~'JoEsis hystrix is main volume 
contributing S}:e c~es and contributes 11.5% of the 
total vol ume- in the stratum. 

This is followed by Schima wallichi~ that 
contributes 10.2% of the total volume. 

- D~ameter class-wise distribution of volurre 
is as under:-

Diamete r class 

30-39cm. 
40-49cm. 
50-59cm. 
60-69cm. 
70-79cm. 
SO-89cm. 
90-99crri. 
100cm.+ 

'-, 

Percentage of'-Vol ume 

28.3 
31.5 
21.2 
9.0 
4.3 
2.7 

-------------------

3.5.5 Strat um-III- rese rved forests-( 180g_-=-~_'!:QQ..11lL::. 
Ylest District: . 

Volume per hectare in the stratum is 83.614m3. 
~he salie nt fentures of the stratum are : _ .~ :~. • ! 

, ~) Q-ue rcus spe cies is the most predominant 
spec_H~s. iIi the stra .tum arld constitutes iJ.bout 7.5% of 
the total volume. Moreover, volume is distributed 
over a ll the diameter classes. It is observe d that 
contribution of v o lume in diameter class 100em. and 
above is Clbout 210/ of the total volume of t h e spe cie s. 

:, "b) Cinnamoml..Uli is the next volume contribu-
ting species and contr~utes about 26.6% o f the tota l 
vol ume. Diameter c l a ss-wise distributi o n of th e 
volume is as -unde r:-

Dia me ter c lass 

30-39cm. 
40-49cm-. 
50-59cm. ' " 
6 0 -69cm. 
70 ... 79cm. 
80~B9cm., . 
90-~9cm.: 
lOOcm.+ 

P e rcentage of volume' 

13.7 
21.9 
12.6 
16.0 

9.1 
5.9 
9.7 

11.1 

.-~---
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3.5.6 St rat um-II r( 180Q.-2 400m ) -unres erved f orests
West 'D~str~ct: 

, ./ 
Vol ume per hectare ~n the st.ratum ~s 

3T.96Sm3. Predcm~nant spec~es ~n the stratum in 
respect of volume cQntribut,ion ~s Castanopsis !:'l~trix 
which contributes 25% of the tot'al volume followed 
by Quercus spec~es w~th a volume contribution of 
26.1%. --

Diameter class-w~se distribution of volume 
in the st~atum is as follows; 

-DiClmeter' ,?l~ss, Percentage of volume 
.---.---.~--.---------- ------.-..._~-

3D-39cm. 
40-49cm. 
5D-59cm. 
60-69cm. 
70-79cm. 
80-89cm~ 
gO-99cm. 
100cm.+ 

?3.5' 
23.6 
16.2 

7.2 
8.4 
6.8 
5.8 
8.5 

----------_._----_._---- ----
3.5. i Stratum-IV-2400m+ - reserved forests-West District: 

Volume per hectare in thQ stratum is 
appreciably high and is 116.238 m3. This is owing to 
less biot~c infernnce in this high ' altit udinal zone, 

Predominant species in the stratum in 
respect of vol uno ~s T_suga ~~q, which contributes 
18.6% of the total volume followed by Quercus 
pachyph.Y..~l"3.{18.~%) and Quercus lamellos~(12.3%) 
.Diameter class-wise volume -contribut~on is as urrler: 

Diam--et:""er class 

3D-39cm. 
40-49cm. 
50-59cm. 
60-69cm. 
70-79cm. 
,80-89cm. 
90-99cm. 
1DOcm.-t-

'_ 

~,--~-.-Percentage ' 0 f vol une 

8.5 
14.5 
10.5 

I., 17.6 
11.9 
,10.0 
14.4 
12.6 

Thus it;:.. can be safely conclude d that 
percentago contribution of volume by mature trees over 
60cm. diameter ~s about 66.5% of the total volume. 

3.5.8 Stratum-IV_ 240Om+-unreserved forests~st District: 

2.800m3. 
stratum. 
Diameter 

Volume ' p e r hectare in the stratum is on1y 
Tsuga dumosa is the only species ,in this 
It is present only upto 30cm.diamete r class. 

class-wise volume contribution is as under: 

Diameter class 

"-:fO-39cm • 
Percentage of vQlume 

. ioo.o 
40cm.and above Nil 

'. 
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3.5.9 Stratum-I - upto 900 ~m.- ,unreset:Ved ·forest:.2,
IDrth 'District: 

Volume per hectare ~n the stratum is 
61 .OOOm3.· Predc:minant species in the s:t.ratum is 
Alnus mpalensis which contributes about 62.3% of 
thetotal vp.l\"''1\e·~ Distribution of volume bY. diameter 
class-wise is as under: 

Diameter c1 ass Percentage-of volume 

-----3-8---3-9-c-rrt-...... _._-....,.. -_ ......... _-,--49.18 

40-49cm. 50.82 

3.5.10 Stratum-II- 900-180Om 
.f\;o,cth district.: 

reserved fores~~-

. , 

Vol~e per hectare in the stratu~ is 47.778m3. 
The princip.-:ll vol ume cant ributing species is Alnus 
nepalensis that contributes SQ.O% of the total 
volume. Volum~ contribution ~y individual species 
other than Alnus nepalensis is ins~gnificant. Volume 
distribution by di~~etcr class-wise is as under: 

Diameter class 

30-39cm. 
40-49crn. 
50-.-59cm .. 
60~69cm. 
70cm • ..). 

ro,- Percentage of volume 

27.7 
43.5 
16.9 
11.9 
,Nil 

Thus volume ~bove 70cm. di~meter is totally 
absent in th~ stratutn .. .. 

3.5.11 Stratum-II - 900-180Om- unresarved £oressa
N::>rth -distric~: --

Volume p e r hectare in the stratum is 
S4.75Om3. Princi.pal volume contributing species 
in the stratum is Aln~ nepalensis and contributes 
about 50% of th~ total vo~ume. Volume distribution 
by diameter class-w~sB is as unde~: 

Diameter class 

30 ... 39Cm .. 
40-49cm. 
SO-59cm. 
60-6t9cm 
70-79cm. 
80-89cm. 

Percentage of volume 

51.6 
36.8 
4.6 

7.0 

3.5.12 Stratum-III- 1800-240Qrn - reserved forest-s
l'brth dist~ict1.. --

Volume per hectare in the straturn is 
72. 33Sm3. Castanopsis. spp.is the: predC?,ffiinant volume 
contributing species and contribqtos about 23.0% of 
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the total volume: followed by Quercus sPB.~at 
shares 20.5% of the total volume. Contribution by 
other species occurring in the .strat urn ~s insignifi
cant.. Diameter c lass-wise. vol ume distribution ~n 
the stratum is as under:-

Dianeter class 

30-39cin. 
40-49cm. 
SO-59cm. 
60-69crn. 
70-79cm. 
80-89cm. 
90-99cm. 
100cm.+ 

Percentage of volume 

12.4 
19.4 
19.B 
3.9 
4.1 
5.1 

12.9 
22.4 

3.5.13 Stratum-III(1800-240Om)-unreserved fores~-· 
North district: 

Volume per hectare. in the stratum is 
49.666m3. The predominanb volume contributing species 
in th e stratum is CastanoEsis .hystrix that,. contributes 
40.9% of the total volume. Diameter class-wise volume 
distribution is as under 

Diameter class 

30-39cm. 
40-49cm. 
50-59cm. 
60-69cm. 
70-79cm. 
80-89cm. 
90-99cm. 
lOOcm.+ 

Percentage of volume 
-------------------
8.1 

18.7 
20.1 

12.1 

18.7 
22.3 

apd above) 
3.5.14 Stratum-IV(240Om./- rGserv~f9rests ~ 

NOrth district: 

Volume per hectare" in the stratum is 
135.2 m3. The principal volume contributi.ng species 
in the stratum is Abies densa and contributes 30.4% 
of the total volume followed by Tsug~ dumosa(20.1%), 
Acer campbell;.li(10.6%) and Picea ~.ithiana<7 .6%) •. 

" DIameter class-wise distribution of volume is as 
under :...,. 
------------.~~--~-----Diameter class Percentage of volume 
--~-.---.--~:.--=-:=--------~--=----------30-39cm. 4.8 

40-49cm. 12.1 
50-59cm. 19.8 
60-59cm. 17.0 
70-79cm. 16.9 
80-89cm. 15.3 
90-99cm. 
100cm.+ 14.1 

-----_._---_,----- _._--
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Thus it is evident from the aforesaid table 
that volqme contribution of stem above lOOcm. diameter 
is appreciable ~hd about 14% of the total volume. 

3.5.~5 Stratum-IV(240Orn and above) - ~eserved forests
!'brth di s_t riS!:,. 

Volume per hectare in the stratum is only 
6.667m3 which clearly reflects the degraded status 
of th ~~ forest crop. Machilq_"!_ species am ~a.£ang:a 
peltata ,are' the two majo~ species which contributes 
45.0% and 35.0% of the total volume. Diameter class
wise distribution of volume is as under:-

Diameter class . Percentage of volUffi-e----
._..-------------:r0-39~cm---.------------2~0.0 

40-49cm. 35.0 
50-59cm. 45.0 

--------------------------~--~------------~~---------------
3.6 Error calculation: 

Standard error has been estimated separately 
for each stratum both "I1est and North districts for 
rE::served forests only. Percent'age of error for each 
stratum in the districts is .given as under: 
West district: 
Stratum Forest area Volume/ha.- s.~. % 

(in ha.) (in m3) . 
·iTuPt090omT----1T40-------go:-6S-0--
II(900-1800m) 1117 . 50.325 
III(1800-2400m) 12325 83.614 
IV (240Om+) 34690 116.238 

Tota] ~r~F17"dTs~[c~:-49~ 72---, 105.991 

I( upto 900m) 
II(900-18GOm) 
III{ 1800--2 40Om) 
IV (2400m+) , 

1681 
16457 
69115 

4'7.778 
72.335 

135.200 

* 
14.40 

7.55 
10.50 

12.54 
22.93 
11,.79 

* 

TOtal : 8725~'-··'·--r2f·.658 8.99 
* -No error is calculat,ed for str,"ltum-I, West Sikkim 

and stratum-I, North Sikkim reserved forest area 
due to absencG of sU££icicnt representation of 
plots. 

3.7 Plof data analysis: 

An~lysis of plots survGyed dUring inventory 
is summarised in the following paragraphs. 

3.7.1 ~tribution o~~~££a ~y legal status: 

Distrib'ution of forest a rea by legal status 
for both vle st and. NOrth districts is Shown in the 
table b e la,,; : 
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Percentage o£~ar:..:e::::;a=-~ 
west district North district ------------

1 • RescrvE.-'d forests 48.61 67.14 
2. Protected forest-s 0.93 4.29 
3. Unclasscd 32.50 
4. National park. 
5. Private forests 13.62 20.00 
6. Private land ,,-lith 3.10 5.71 

trees owned by Gov("~rnment 
7. Undotcnnined 1.2~ 2.86 

·---··--T-o-t-al7locf.oo--------·---iOo.ocs--

The above table clearly shows that major 
portion of tho forest area lies in the reserved 
forest in both the districts. North district occupies 
more reserv~d forest ar8a than the ~est district. 
Percentage of Unclassed forest land is quite apprecia
ble in West district but it is absent in North district. 

Private forest also occupies n significant area 
in both the districts uS indicated in the above table: 

3.7.2 Distribqtion- of forest area by lqhduse: . 

An analysis of the landuse 'c'lasses as per 
invent.ory data for both the -VJest and North districts 
is shovlO in the tabl e b clow : 

--Landuse Perc~~ge of area 
-W~e-s":'-t-district Nartn distri~ 

I5'EffiSe-""7t-.:ree -fo~o~ts'"" ---~ 
Moderately dense tree 
Open tree forests 
Scrub forests 
Bamboo forosts 
Shifting CUltivation 
Young plantation of " 
forestry species . 
Tr'ees in-' line 
For(Jst. road etc. 
Govt • g rF.l ss land 

·' B'=I.rren lands 
Agri'cultUral_ land without 
trees in surround 
~bn-forestry planta tion 
Habitation 
TATa ter bodies 
Ot.her lands 
Agricultural land wi th 
tre os in surr0und . 

18.83 
45.98 
22.52 
2.47 

0.93 

0.62 

7 .72 
0.31 

0.62 

28.57--
41.43 
17.14 

1.43 

4.29 

5.71 

1.43 

----------.- Total :106~oo--'---- 100.00 
._-----------_._------_._-----_._-----
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Dense fOLests constitute 18.83% and 28.57% 
of the tot"ll forest area in West and North districts 
respect~vely. Moderately dense forests contribute 
th0 major portion of the area in both chc districts 
comprising '45.98% in West and 41 .43'J~ in North district. 
Open f crest is only 22.52% in vlest and 17.14% in North 
districts indicating depletion of forests due to 
biotic inference~ 

Barren land is found to be more in North 
district than in,the t"-1cst. Problem of shifting 
cultivation is practically absent in both the districts 
and there is no qamboo bG"I.ring forest also in 'the 

- region. 

~.7.3· Distribution of forest area b~ gener~l t020graEQy 
~lass : 

j 

Both the districts are upland tract which 
consists. of V02ry hilly. to hilly terrain allover the 

·area. 

--- Perce"ii_ta..£.c_Q_f area .--,, __ 
1I'lest district North di strict 

Flat 
Gently rolling 
Hilly 
Very hilly 

0.96 
21.34 
77.70 ... 

26.09 
73.91 

. ..;;..---_._-----
Very hilly ar3a constitute 77.70% and 73.91% 

in 't'lest and North districts respectively. Plain land 
is almost absent in both the districts. West district 
constitute 21.34% hilly area whereas the North district 
constitute 26.09% only. Lofty hills, inaccessible 
ridges are the common feature in both the districts. 

DUe to e:ld.stence of a hilly terrain, aspect 
varies frcm place to place. An analysis of the plots 
surveyed in the proJect area shows the following 
classification: 

Item 

N:::lrth ern' --_ .. --_ .. _----"""1,..1-0""3""'6:------------
NOrth-eastern 20.82 
~~stern 9.15 
S~nt h-eastern 20081 
Southern 9.15 
s::>uth-weste rn 16.09 
T'7est~rn 4.42 
North-weste rn 8.20 
No asP0ct 

11' :59 
15.94 
4.35 

11.59 
17.39 
14.49 
13.06 
11.59 

~--------"-.. -.---------------- ----------- . 
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It is. ob served from the above table th.3.t m3.in 
aspect lies bet'tV'een North-eastern to South-castern. 

3.7. 5 ~tribution of fore~t area b""y rockiness: 

Percentage ofax;-ea by rockiness classes in 
both the districts is uS under: 

~~----. High 
Medium 
Low 

,---_ .. _-- .. . _--- 1 :i6·--·---~---4.41--

15.46 11.76 

No rock 
25.87 36.76 
57.41 47.07 

Total ----_._ .. _---- iOC).oo '100~00 

It is evident from th<3 ooove table tha't 
percentage of rockiness is not high and most of_tho 
project areas in both the districts lie within 
uno rock ll zone. 

3.7.6 Pisgibution of _~_orest ?.s.ea by humus: 
. r 

. .1 . ..... 

Presence of humus is evident in both the 
districts: " , 

Itan --------~----·---Pe:cc_~l)tage o 'La-rea __ _ 

~'lest district North district 

. \ . 

Shall ow
Medium 
Decp 

--··-------"""5'""'1-. sg-
23.73 

3.48 
21.20 

-ss-:-rr-
15.15 

No humus 

Total:' 100.00 

1.52 

100.00 

rIt is clear ·from the above table that deep 
humus layer is praqtically Clbsent in both the 
dist rict-s'. Shallow humus layer is _ the pre daninant 
fea ture in the tltJO dis-t'ricts followed by medium 
hUrllus layer. 

3.7.7 ~stribution of forest area by soil colourt , 

The colour of the upper horizon 0 '£ the soil 
b e low the humus layer is determined. Percehtage of 
area with respect to so-il colour is given as bclow~ 

It9}l "\., --:::~""7_~P_e:;..;r~~enta9.e of area 
=-::-----=-__________ _;W.:..:e=s;;:t:.._;d=i~st rict l'brth ill s trict 
Black 0:32 
BrO\vn 97.46 98.48 
Red 
othe r .' 
NO -soil 

Tota l: -_ .......... --

2.22 

100.00 
1.52 

100.00 

-----------.~----------------------
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In general, it is observed that the soil 
colour is brown ~n both the districts. 

3.7.8 Distribut_ion _£f forest area b~ soil consistency: 

, -
3';7.9 

The state of soil consistency indicates that 
88.600/0 and 93 .. 93% of the areas in {"'est and North 
districts are slightly compact. This soil consistency' 
which is prevalent in most of the areas supports good 
forest crops. Friable and compact soil constitute 
only a l£ttle portion of th2 area. The distribution 
of forest area by soil consistency class is given 
below: ", 

~I;t~em---------------

Friable 
Slightly compact 
Compact 
Cemented 
l'b soil 

Total: 

__ ~~rc~age of area 
..i West distr~ct Nortl1 district 

10.13 
88.60 
1.27 

100.00 

3.03 
93.93 
1.52 

1 .. 52 

100.00 

:'. ,. I. 

Distribut~on of forest arGa by soil texture: 
. .;.: :----'"!'-

Texture of soil refers to relative occurrence 
of clay, silt. and sand. Percentage area in respect of 
soil texture classes for both the districts is as under: 

ItEm 
" 

Clayey 
Clayey loam 
Loarn 
Sandy loam 
sandy 
No soil 

Total: 

---',--~ 
Perc~ntaSlq,_of area _ 

we-s-t--~d~i~s~t~rict North district 

44.93 12.12 
36.08 46.97 
18.67 39.39 

, , 

0.32 1.52 
,_-_. 

~ 

100.00 100.00 

In T'lest district, major portion of the Clrea 
falls under clayey loam zone (44.93%)whereas the same 
in North district is under loamy zone(46.97%).Loamy 
and clayey loam texture are excellent for growth of 
vegetation. 

3.7.10 pistribution of fore~~2rea by coarse fragments: 

Coa,rse ' fragments include gravel, boulders, 
loose stones. Percent;:lge area for the. coarse frag
ments classes as below: 

ItEm 

Loose stones 
. Bouldery 
Gravel.y 

--~, ____ .~rcent~e of ·area----
West district North district 

._-_ .. _ --- 8.28 - 24.24 

15.29 18~18 
30.89 21.22 

No coarse fragments 45.54 36.36 
Tota-l: 100.00 100.00 
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It is seen from the above t.able th."it only 
30.89% and 21.22% area are IIgravely" in Nest and North 
districts respectively foIlmrJed by "bouldery" which 
is 15.29% and 18.18% of the tot~l forest n rea. 45.54% 
area in 'It/est and 36.36% area in N:lrth districts have 
no coarse fr~g~Gnts. 

3.7.11 DistEibution of .forest ar-ea h soil dept..!:!:. 

Percentage of forest area by various soil 
depth classes is given belO'Vl: 

ITEM ____ ":"'.=~_~c ent c:g~_'?..~.r::.e~_. __ ._ 
west district North distric~ 

No soil 
Very shallow 
Shallow 
Medium 
Deep 

Total: 

0 .. 3"2 
0 .. 64 
6.34 

37.14 
55.56 

100 .. 00 

3.03-----

3.03 
6.06 

33.33 
54.55 

100 • .00 
.. --:'---.-" --~-. --------

Major portion of the project area has a soil 
depth medium to deep for the districts. Therefore,
both the districts will support gqod vegetation. 

3.7.12 Distribut_+.9.D....2.Lf9_£g_§.t~area by so_il -,e£9_sion: 

The exbi:;nt' of soil erosion in both the 
districts .is given in the follCiwi'ng table: 

·__,..-------='i?~rc-entaae of .... area· ... ---
di stI:-kt----N:)rthcrTst'rI'Ct 
86.08 95.38 
12.65 3.08 
l.27 1.54 

' . Hest 
Mi I'd e ros ion~ -'--'----_._..,...__,-
Mod'erate .e rosibn 
Heavy erosion . 

., '~--.--~""""'-~- ._-----_ .. -
ToLl I: ... 100.00 100.00 

:;.' 

- - .~; ; 

The abov_,~ , t .abJ.e clearl.y shows that heavy 
erosion qccurs only. in 1 ;27% u rea of ~Test: :and 1.54% 
area .in NQrth districts .r especti va lYe M.ild erosion 
is noticeable in maj ord.ty of the areas in both the 
districts. 

·f 

3 .. 7 .13 P....:!:stribut~_9_Q_Q.,;__.(c:;>.£.~..§.!:__~~~ orig.fn C2_;t_..§!:_ands: 

The preS\3nt study shaHS tha t in bot.h the 
districts the £.o r ests are mainly n a tura l forests 
of seed origin_. It c onstitutes 92.57% a nd 100.00% 
of the total fore st area in both \i"Test and NJrth 
di s tricts respectlvely. N~tural forest of coppice 
origin is practically a b sent in the region.Manma de 
forest is observea in west district whicn a ccounts 
7.4 3% of the forest area of the district. 
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The di.stribution of forest area by origin of 
stand is given in the following table : _ 

Item _ __ . __ ~~I]_~a_g_e _Qf_.~~.a_. __ ~ __ :-
West district North district 

N3.tur3.1 forest of
seed origin 
Natural forest of 
coppice origin 
Manmade forests 

92.57 

7.43 

100.00 

_ ... ;.......; __ .:;....;;._ ._ ... _.J . " .:-::< .,_~_~~-=-n5"~r:9q _ ~.~ _:_;_;~? ~ ~?:_;:_;_:. . .:._,_:..::. 
3.7.14 Distribution of -forest~_to:e.. heiq'Qt _~~~s§.: 

Top height classes for the trees of both the 
districts are as under: 

Top height--cl a's seS--'-- ~c:_e..ntag(,~_of arE,!_a' ___ _ 
(in mt.) West district NOrth district 

~~~~~~--~---------.-----------~ Upt 0 . 10. met ers 6.76 
11 to 20 meters 43.90 
21 to 30 meters 47.65 
31 meters + 1.69 
Total: ---' _ .-- ".faa .-66--' 

31.58 
66.67 
1.75 

100 :O.;-:;Or--.....,.,..,"·- · -
.... - . --_ .. _---------_.- -.-

In both the districts majority of the trees 
is observed within 21 to 30 meters top height class. 
However, in both the districts, prevalence of trees 
in 11 to 20 meters top height class is also existent. 

3.7.15 ~istribution of forest_~~.p'y _si~EL.c lass:' 

The inventory results shows that in West 
d~strict 32.65% of the area is under mixed size class 
fallowed by big sizf2d timber constituting 31.29%. 
Small timber comes next in nunber and constitute 
21.09% of the total crop. Pole and regener3.tion 
constitute 14.97% of the· total s1;:anding tree crop. 
The position is somewhu.t dit:ferent i ,n North district 
area whe re small timber const-it ute 44.07% covering 
the maximum area. Big sized timber followed next 
constituting 32.20%. Pole crop constitutes only 
3.39% of the total area. The distribution of area 
by size class is given hereunder: 

Item '. ·---··--.P~~centage-ofarea-----·----

'West district N:lrth distrTct 
Regenerat'"'IOn 
Pole crop 
Small ti'mber 
Big timber 
MiXed size class 

·----·-r.36 
13.61 
21.09 
31.29 
32.65 --------_._---------_._-_ .. ' 

Total: 100.00 

3.39 
r 44.07 
"-32.20 
20.34 

100.00 _._--_._ -------.----
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3.7.16 D~stribution of f9-£est.:..E_rea by rcgeno:r:ati<.2,!! 
status: 

As per guideline l.aid_ down in the "Manual 
of inst.ructions for.- :field inventory" of the F.S • I., 
regeneration status. was considered only for some of 
the important species , namely Symploco~ theif_<?J.ia, 
p_l.::!er::c~ lanceLlefoliai ~urxa_ ja}2on-iq,ql ~lnus_ 
re }2al£rg;_i_~_, f or Nest Sikkim district and A!"9_izz.:1.~ spp. 
Ma~ranga pelta~?, AI~~ ~e~al~~£~~1 Querc~ spp., 
Cedrel3 toona , Machilus spp., Rhododen6ron spp. in 
North Sikk'lmdist rict-~ ~--------

Thus the present study does not reflect the 
general regeneration status of all the species of the 
project areas in the two districts. 

~istribut.ion of forest areas by various 
regene ration classes for the above species is given 
in the following table: 

Item --------. ·----Perc-~nE~e-.. ot _~rea-_· ____ _ 
'ffest district l'brth district 

Pro-fuse"'- ._- . " '---~-'--'- '~----"-g:--56 -_._ --------. -
Adequate 16.72 4.17 
Inadequate 31.74 41.67 
Absent 41.30' 52.08 
Damaged rege.neration . 0.68 2.08 
TOtai:."---··--·------~lOO .00-'" 106-:-00 ' -----

.-----~------ .------~---..,'~ .. _----.----
3.7.17 gistr~iQ.n_of fq*.:§:~t area ~!.!i~i~ 

to crop: 

Injurie s to crop includes borer attack, top 
drying, girdli.rig.. scarring etc." Percentage of area 
affected by various injurl es is as f ollows: 

Itan 

Bo:t;er attack 
Top drying 
Girdling and illicit' 
f e lling 
Scarring of trees 
Lopping for fodder 
Wind d&~age and flood 
damage 
other i ·njuries (climbe r 
damage, 't'ITildlife and 
l i ghtli:ling damage) 
No i.nJury 

26.19 
1 .36 
0.68 

4. 4 2' 

55-~4S 

11.90 

- T ;t-;;-i7--' -~------100.90-· 

~--~--.'--~------

- .. --------

17.,54 

1.75 

... 
26.32 
54.39 

---i-oo.oo 
~-~-.--
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It is very clear fra~ the above table that 
crops in the I\brth district are subjected to less 
injuries than the West district. However, damage 
by human agenc~es, such as girdling which is 26.19% 
and 17.54% in l'lest and North districts call for 
protective measures in vulnerable belts. N:'ltural 
injury in both the districts are not lSi.gnificant. . 
Other injuries which include climber damage, wildlife 
and lightning damc:tge are 55.45%, 26.32% in West and 
North dis~ricts respectively. 

3.7.18 Dist~ibution of ~~rest u~e2 __ ~fire incidence: 

Percentage of a+ea affected by fire incidence 
in both thp districts is as under: 

- ' Type ---'--=--:--P-e_~ontc!£[EL_Of area---'---'_ 
West district North district 

Very heavy 
Frequent 
Occasional 
No fire 

4.39 
1.69 

28.72 
65.20 

._-----,----

37.29 
62.71 

T o taI7------··---·--fbo.oo -------.-.. - 100':00---_._ .•. _----- ' ... ~-----
-----~------.,-----

It is evident that there is no appreciable 
inc~dence of heavy fire. Occasional fire occurs in 
both the districts fro~ ti~c .to time and extends to 
28.72% in West and 37.29% in North districts. 
Preventi ve measures. p.re' to he taken in ,both the 
districts. 

3.7.19 Distribution _o_f forest .~£.~<?.._!:>~ grazi~A:,nci_denS£: 

The intensity of grazing for both the 
districts is as under: 

------------_ .. _-------_._--_ .. _-------
___ .;;;P_;;e::-rc::::. ~nt§_g_~ .2..~..:1rea __ It<:m 

Heavy grazing 
Medium grazing 
Light grazing 
N:::> grazing 

Total: 

West district North district 
9.46 

38.51 
32.09 
19.94 

-------_ 
1.69 

27.12 
71.19 

100.60-"---- 100.00 --_._---------,---_. __ ._-----
It. can be concluded that medium to light 

grazing occurs 70.6% in areas of West and 28.81~ in 
areas of North districts. Thus North district is 
.less disturbed than t he Wes t dist.rict in respect 
of grazing incidence. Grazing causes harm to 
recruits and also deteriorates soil conditions. 
It is, therefore, suggested to avoid grazing in 
areas of natur.al regene ration and reforestation. 
As an alternative, it is to be experimented if 
rot<:ltiona l grazing can be introduced in certain 
dema rcated areas for the cattle population. 
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3.7. 20 £is~~!l::>~tioE_of _f<?-F-.C?8t area b-X._2.bstacle 
class: 

.. 

'rhe obstacle class fop~ '6oth the districts is 
as under: 

Items 

Badlycut up -~rea 
Average distance 
less than 3m 
Average oistance 
3m to 5m 
Average distance 
5m to 7m 
Average distance 
more than 7m 

Total: 

--p-:::---.'. --_._----- - ---
~--~ercentagq- _Q.:t il_r:~ ___ _ 
h'est district r-brth district 

1.6.6 

1.66 

18.21 

30.46 

48.01 

100.00 

3~45 

22 .. 41 

65.52 
100.ob---

-- .-----.-.--"--~- --.--- ._-----...--
It is observed from the above table that 

average distance between obstacles more than 7meters 
is m.=tximum in both thG districts. 48 ~ 01 % in West 
and 65.52% in ·N::lrth districts· .r;espective1y • 

3.7.21Distribution of fores~ area by d~~ada~Q~ 
stat 4§: 

The Survey result reveals that majority of 
the areas are ei~her moderately or mildly degraded 
in 'both the districts. It constitute 71.23% and 
34.85% in vlest and North eli stricts respectively. 
Degradation is found to be more in West than the 
North district.' About 46 .. "9 "6% of-the torest area in 
North district is not .degraded whereas the same is 
14.38% only in "lo>1~st district • 

....._ 
Degradation due "to grazing 
fire~pollarding, illicit 
f e lling and lopping 

Heavily degraded 
Moderately 'd~gra'ded ' 
Mi Idly d e gr7a(jed 
Not degradeo 

Degradat.ion-au;-to "natural-~ 
calamities e.g". landslides, 
9.1acie~( f loC??-c rainfa"l_,;;:;;l __ _ 
H :3avily·.:degraded . 
Mod~rately d~graded 
Mildly deg r a ded 
Not degrade d .,' 

----" --- ._--

West North 
district district 

11.99 
23 .. 29 
29.11 
13.01 

2. 4 0 
7.i9 

11.64 
1.37 

10.61 
1 2 .12 
4.55 

42 .. 41 

7.58 
3.03 

15.15 
4.55 

Heavily degraded are as acc ount for 1 4 .39% 
in West and 18.19% in North di s tricts respective ly. 
Suitable a ffore stat ion measure s a re to be t~ken in 
d e graded areas on a priority basis. 

3.8 Ranqe-w~ information: 
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f=H1\PTER: IV 

GRO-.'J'IN3 ST CCK A 1't) IT EID 

4.1 Estimation of total growing stock: 

.. ThG total nUmb er of' st.:::ms in WGst and North 
districts in different strata are summarized below: 

District:-Strat urn Total stcmsC:OOO un'it) 
Reserved. Unreserved ~ -_._------~ ~ 

West I 'lJpto 900m 199.500 153.900.r-\o "1 C6~ 
II 900-1 800rn 161.965 787.485 ~~O' 

III 1800.;..2400rn 2932 ~660 915.476 .... ";-\ ..l..,J\" 
IV 240Orn+' 9603.694 14~.650 /~'~_ I 

---------T-o-t-a-l:--": -'--:"1-::2:-:8::::-9~7=-."'!:8~1~9~--- 2 005.511 ~ ~ \ 

North I upto 900m - :7-
II 900-180om 267.090 
III 1800-240Om 3401.181 
IV 2400m+ 10159.905 

Total: , 138~8.176 

261.450 
1151.911 
1485.922 

2899.283 ....... -... 
--""'_''---~-'-----'''''''' 

4.2 Total volume: 

Total growing' stock of timlx:r in West and 
North districts is 5221118 m3 ,and 106i5074 m3 
respectively for rese rved forest and 505689 m3 and 
559563 m3 respectively for unros~erved forests. An 

. abs,tract 6f total growing stock by district and 
stratum is appended below ; .. I , . .J 

DIstrict Stratum Total volume(''()'60 m3-;-
Reserv.ea-·-· Unreserved 

west'--:r-upto 900m--102.885 
II 900-l800m 55.431 

'" " IiI 1800-2400 m 103.0.538 
IV 2400m+ 4032.261 

._._ ---.:._ ---------'-

81:796 
408'.651 

69,116 ._--
559.563 
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4.3 £bjcc~s of man~5L~~ : 

Ther~:is no valid working plan opGrative in 
the project area. However, the objectives of genoral 
pattern of management of the fa rests of the area are: 

a) to preserve and improve the vegetational 
cover all the area so as to prevent denudation and soil 
erosion in hil,l slopes Clnd conserve soil and moisture 
regime, 

b) to convert mixed irre0ular wet miscellaneous 
forests into', regular even aged forest of economically 
important 'species, 

c) to cover as quiqkly as possible barren 
hill slopes with tree cover of suit:ab.le species, 

d) consistent· with the above objectives, to 
oJ:?tain maximum annual yielnt; n perpetuity of, fOrest 
prod uc e. , . '!" ,.;. . ' 

Thus the present management em'phasizes on 
prduction of fores:t produce wh.ich are -r""0quired for 
meeting the demand. of the local 'population alongwith 
rorest conservatio!l measures. ' 

4.4 Rotation and conversion period:. 

On the basis of data collected from silvicul
tural division, '!.'lest Bengal Forest Department, it is 
ooserved that most. of th'e broad-lQaved species in the 
adj acent D~rj eeling and K_alimp'ol?g ',Diy{sions attain 
exploitable diamL'k.er in 80 yeffrs. Ha,wever, during 
ground survt3y, it was not.i'ced that Po sizeab]"e portion 
of the growing st'ock partficu+a.rly above 24Q0JT}, altitude 
in the two districts is-matu~~ ' and overmature. Thus 
a consid.era,ble portion Of. the growing stock is not 
Clvuilable for actual utilisation due to decay and 
oVer .maturity. _ 

Inspitc of "the afore said fact, the rotation 
period for broad-ieaved specie s cannot b= brought 
down as the grot'l7th rat~.3·' of broad-leaved species is 
rather slow. 

. It is, there fore , suggested thdt a rotation 
pe~iod of 80 yea rs ~or broad-leaVed spe cies be adopted 
in ~eneral .. 

. Further, 20% o f areas above 2400m altitUde is 
recommended to be set apa.rt as a protection belt in 
view of the soil erosion problem in the are a in 
question and there fore , no felling will be carried out 
there . 

The annual yield fo r v a rious strata is calcu
lated as given in the fOllowing para graphs. 
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4.5 Annual yield: 

An attempt has been made to calculate the 
annual yield available from reserved forest areas 
only. Since there is no regular management practice 
for unreserved forests, no annual yield has been 
calculated from such areas. 

T}1E: _grol"ing stock in the present inventory 
for i'Test a 'nd NJi:th district comprises u large numb~ 
of commercially important tree specieS in irregular 
mixture. The age gradation and diameter class 
distribution are also strikingly lacking in unifor
mity. Moreover, SUfficient gro1Nth data of these 
trees in natural condition are not available. Under 
such circumstan::es, it is not possible to control 
yield by volume. 

Thus in the present yield estimation fo r both 
the districts, yield is regu1;,ated and calculated by 
area only. 

It may be.pointed out that 20% of the area in 
Strat um-IV is reserved as a protection belt in view of 
serious soil erosion problem in the area" During 
ground inventory, it beCam,e evident that in areas 
above 2400m, a·,sizeable portion of the growing stock 
is: - mature and overmature which may lead to a gross 
wastage of the forest capital. 

It is, therefore, suggested that 80% of the 
area in this stra,!=-um may te worked out for yield: 

''Test district: 
Stratum: I 
. Area of the stratun 

~;orkable ar8a(ar~;i\:.o b8 .'forked 
out at 80 years rotation)· " 
Timber volume/ha. 
Total yield " 

.§.!:_ratum: II 
Area of the stratum 
'lttorJ<able area( area1to be ~"lorked 
out at 80 years rotation) 
TimbEr vOlume/ha. 
Total: yield 

Strat un: II I 
Area of the stratum 
WorKable area(area to be worked 
out ,: "at "eO yco?r.s rotatiqn) 
Timber vol umc/ha. " 
Total yield 

Stratum: IV 
Area of the stratum 
Area reserved for protection 
belt(20%) 
Effective ,:lrca 
Workable area(area to be worked 
out at 80 years rotation) 
Timber volume/ha. 
Total yield 

1140 ha. 

14.25 ha. 
90.650 m3 

1291.762 m3 

1117 ha. 

13.96 ha. 
50.325 m3 

702.537 m3 

12325 ha. 

154.06 ha. 
83.614 m3 

12881.573 m3 

34690 ha. 

6938 ha. 
27752 ha. 

346.90 ha. 
116.238 m3 

4C322.962 m3 
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Thus thd total yield available from reserved 
forest of West district works out as 55198.834 m3. 

"Tarth district: 
-'-;;;;";;;"';""'-"--"- - . --- " 

Stratum: I 
-No yield is available since there is no area 
in this stratum. 

stratun:I=!; 

Area of th8 stratum 
Workable ·· a~Qa( area. to ~e worked 
at 80 years rotation) 
T imb er vol ume/ha. . 
Total yield 

Strat U.-n: III 
-_.- Area of the ,stratum 

vlorkable a rc.:l (to· be ,work eel 
at ·SO yeurs rotation) · , 
Timber volume/ha. 
Total yield 

Stratum: IV 
Area of the stratum 
Area reserved for protpction 
belt(20%) . 
Effective area, 
v-Torkable area{ to be worked 
at SO years rotation) 

Timber volume/h1. 
':I"otal yi:;ld ' 

.I .i. 

1681 h3. 

21.01 ha. 
47.778 m3 

1003.815 .m3 

16457 ha. 

205.71 h3.. 
72.335 m3 

14880.032 m3 

69115 ha .. 

13823 ha. 
55292 ha. 

691.15 ha. 
135.200 m3 

93443.480 m3 

Thus tho total yield available from North 
district works out as 1'09327.327 rn3. 

An abstr.act 0,£ :'3l1nual yield available from 
West and North dis'tricts reserved .fore st is summClrized 
be!low: 

_Annua l ~i~ld~(~m:..:.;3=-· .:..r ______ --=_ 
Str3tum Stratum~. stratum Stratum ' 

I II .' III IV 
-l'1~c-s'"Ct-~i291. '7-62 ....,.....7-02 ·. S: f7-i-2881. ~-7340322--:--~96~t -s-s} 98-:-8:r4 
Sikkim . 

Total 

l'brth'. 1003.815 14880.032 93443.480 109327.327 
Sikkim 

Tota l: 1291.762 1 70{) .352 27761.,605 133766':442: 161-516 .:i61 -------_..___..,_. -:--~--.-.;... -_.-._-_ .. _-----
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CHAPT~~ 

worn C01\1S lMPrION STUDY 

5.1 Objectives: 

wood consumption study for vJest ani l'brth 
di stricts Vlero carried out with the following 
objectives: 

a) to study the consumption of wood for 
various categories e.g., household, ,3.gricultural 
implement s, K. oil etc.', 

b) to find out actual quantum of consump
tion of fuelwood by. the two district~ , 

c) forecast. of- future "'(Oed consumption for 
the year 1991 and 2001. 

5.2 Sampling design: 

A. Rural Sector: 

A two stage stratified sampling design has 
been adopted. . The villages constituted the first 
stage s~npling units. Sampling of 7 villages from 
North Sikkim and ~2 villages from West Sikkim 
districts were taken to arrive at a reliable estima
tio,n. 

stage 
The. household formed the second/sampling 

unit. At least, five households from each of the 
selected village were Belected randomly so as to 
include different lncome group. In general, 1% 
houschol.ds we re surveyed in rural areas. 

B. Urban S e ctor;:: 

A two stage sampling was adopt ed. In the 
fir.st stage urban c 0 ntres were selected. There 
a~re onl'y two t o wns in We st district and one town 
in North district of Sikkim. 

In the second stage at 1 e::\st 5 households 
from each urb an c e ntre were selected for enumeration 
a s to represent all income groups. Attempt was made 
to survey 5% of the households in the urban centre s • 

. Questionnaire used fbr collecting data 
during t~e survey is given in the manual. 
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5.3 Field data coll~~: 

Field data collection was carried out with 
specially designed qUestionnaire to obtain detailed 
infb rmation. Selected vi llagcs for survey '!1i~ro first 
located in the mapsheets supplied by the Survey of 
India. Assistance was sometimes obtainod from the 
local people and the locm Officers for locating 
the villages. Af'cer locating the villngc, the 
assistance of Villnge Chief was nccess~ry for collec
tion of data. 10 households wore selected randomly 
in c?ch villag~. The forms given in the fiold . 
were filled up by the respective investigators. 

5.4 S,3lTtpling in1;._~!lsity: 

District:West Sikkim: 

Rural/ Popula- No.of 
Urban tion house.-

( No. ) holds. 

No. of Sample 
house-~ covering 
holds pppuia-. 
saI?pled tion( No.) 

Intensity of 
sampling 

(%) 

1 ---:2..-------::3,----- 4-----5-- - .-------'-6------
Rurar-73""49"5 13084 --119---- 725 '-- o. 9g;--
Urban 1697 317 19 if3 6.66 

Total :75192 -'1.3401 

District: North Sikkim: 

138 

\ 
R'..lral. 25675 

. Urban 780 

Total:26455 

5377 S6 
154 5 
55~'-~'-61-~ 

838 

314 
32 . 

346 "---' 

1.11 

1.22 
4.10 

1.31 --,-_ .. _._-_._-........ -
5.5 SteES fo:;-_computation: 

, The prescribed proforma in the field ~orms 
cons'ists of several items regardin'g number and sizes 
of various types of wood and bamboo utilised for 
different purposes •. These are processed to find out 
the present use and per capita consumption of wood 
:Eo r ( i) house construction (ii) furniture making 
(iii) agricultural implenents (iv") fuelwood (v)kero
sene oil and (vi) agricultural w~stes etc. A 
separate table is pre pared for consumpti.on of bamboo. 
AttE---mpt is, also made to estimate the utility of wood 
fOr district level as well as for the entire state. 

Village-wise information of the sampled 
villages vlith respect to number of houses sampled, 
number of households in the s~pled houses with 
the utilisation of wood in construction of house s, 
furniture>, agricuiture implements and fuelwood is 
,summarised and used as the resie data for further 
calculation. Regarding the estimation of total 
ntmlbe r and per capita consumption of bamboo, the 
value is giVen in terms of nu~bers. 
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Based' on' th~ sample data the per capita and 
total consumption of wood is calcu~ated by the 
following m~thods :-

5.6 Estimati~n of Erc~ent Use of woo~ in the 
ho us ~hQJ...ct§.: 

Per capita cons umption of wood for various 
purposes for each sampled village is derived by 
adding the wood us<:..a. in the sampled houses divided 
by the tot.;}l number of population' in the sarnpled 
houses for each of the respective village. Thus

1 

per capita. wood used is calculated for 19 villages. 
Based on this b'lble, per capita consumption of wood 
for the seven districts is calculated by taking the 
aritr~atic mean of villages falling in respective 
district. This figure multiplied by total number 
of population of the district g-ives the present usa 
of wood on account of various uses like house 
construction, furniture making, agricultural imple
ments making, domestic consumption of fuelwood and 
kerosene oii for the whole district. These are 
calculated both for rural and urban areas in each 
district - ~Then consu-'nption '6f seve n districts is 
added uP. it gives the present use of wood for the 
State. ' 

Accordingly, per capita consumption of wood 
for each house construction can be formulated as 
follows: . 

Present consumption of ~x (totgl population in the 
wood for house construe - = "-:-Q>o:' ""i""s",,t:::.r~i:;.;:c;;..t=;___.....,:--~~ ___ =-":""';' __ 
tion f~a district. (N)(total population of the 

sampled houses in a 
vi'll age) 

NhGre,~X = total exi.sting us~ge of wood for house 
b£ the s~rnpled villages. [ . 

N= Total n\.mber of sampled villages in the 
'district •. 

Thus" per capita 'consumption of wood for 
e ach house construction is . . calculated by dividing 
total Use of wood of sampled houses with total 
population of the houses. The. per capita figure . 
in a district is thus obtained for all villages 
adde d tQgether a nCl then divided by total number 
.9£ population -.of tl1e, vj"llages sampled in that 
part,icula r district. 'This figure when .multiplied 
by the total rurq~ ·population of the di s trict gives 
the present use of wood for house construction for 
the district • 

. (,- Sirn,q .. a r me thod is followeQ. to calcula t o the 
present Use of woocl, for house construction in uman 
area'~~. ' !." 
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5 .. 7 Calculat~.££!. .. of present use for furniture mak_~l}g, 
ugricultur~i~pl~~nts, fuelwo~d and ker~~ 
oiL. : 

5.8 

The same procedure ~s applied to calculate 
the present use of wood for furniture, agriculture 
impl'3l1\unts; £uel.wood am kerosene oil as explained 
~n the earlier para 5.6 taking the village-wise per 
capit9 sample data as a base. 

Annual consunption of wood in house construction, 
fridnit.~r8' agr~.9ulturQ .. _~._~~eQ~s, ·-£~~!:wood 
a k e.£<?-2.Q.~ . 01 1 : , 

Following considerat;ions "'/ere made while 
calculating annual consumption after local investiga
t.ion : 

(i) The life of a house is assumed uS 25years 
and annual requirements of wood for house construction 
would be 5% of the wood vThich is in use ·now. For 
repairs of house, wood required is 10% of wood requi
red for new construction annually. 

(i+) Furniture items being kept indoor and 
less exposed to ~eathering, the average life is 
taken as 25 years and the annual requirement of 
fUrnitUre wood will be 1/25th of the wood presently 
in use, 

(iii) Agricultural implements are replaced 
every two years. 

(iv)Fuelwood coll{..-'Cted is consumed duri.ng the 
year. 

(v) Kerosene oil used is consumed in every 
year. 

Per capita annual consumption of wood under 
various categories is calculated on the basis of the 
sample household study taking into consideration the 
above mentioned factors. Per ,capita present use of 
wood When divided by the respective life period 
giw;!s the per capita annual. consUmption in different 
cat.egories of wood.; . 

5.9 Annual. con~~pt ion of bamboo and P2!.§.: 

' Bamboo, and pol es are mai.nIy used for house 
construction. Therefore, the life of a bamboo and 
pole is also taken as 25 years considering it~ . 
utility in house construct.ion. 

5.10 Future projections: 
i 

There are number of factors which may influe nce 
the consumption of different categories of wood in 
future. For calculating the future trend of consump
tion, the growth of population is considered as the 
main crite rion. Based on the decada!. variation iro 
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populat~on,since 1901, the future ' projections have 
;been made fOr' the years 1991 and 2001 to coincide 
with the Census years. 

, . -- ----_._---Year Actual Incre,'3.se · im Increase by 
population ( NO.) papulation(NO.)percentage 

1901 5sfo14 
1911 87920 + 28906 48 ... 98 1921 81721 6199 7 .. 05 
1931 109808 + 28087 + 34.37 
191,1 121520 + '11712 + 10.67 1951 137725 + 16205 + ,13.34 
1961 162189 + 24464 + 17.76 1971 209843 + 47654 + 29.38 1981 316385 +106542 + 50.77 

Source: (Statistical Pocket Book,sikk,im,1985) 

As there is no def~nite trend in decadal 
variation, the average increase in growth rate for 
last three decades has been taken as the increase of 
growth, rate for the decade 1991 which is only 32.63% 
or say 33% considering other factors for consumption 
as constant. Decade:l increase for the YEBr 1991-20C1 
has been taken as 30% assuming that some alternatuve 
measures will be adopted dUring this period. 

Results and analysi~: 

The methodology for ca;Iculation of per cap~ta 
present Use of wo6d for household consumption is 
stated in para 5.6. Based on this,. the ' household 
consumpt"ion study :Eor the follo'lrJ'i~g items are made. 

, -
~1 • 
12 • 
3" ~ 
~~ 
5. 
6~ 
7. 
8 • 

. '9,; 
'10., 
11. 
12. 
13. 
~14 • 

House' conStructi'on 
Furn.iture 
Agricultural implements 

·Puelwbod ' ,', 
Charcoa.)_, 
Kerosene oi 1 
Agriculture ' and vegetable waste 

. Electrici ty 
·,I •• P .G. 

Thatch " 
Leaves 
Grass 
Bamboo 
Pare~g and Melang bamboo 

5.11.1 Hou~construction: 
} "_" -r r ..,. " 

.. '_ Major portion of the houses in rural areas 
are kachha or semi kachha built with mud and bamboo 
,wall and thatch9d roofs. Bamboos ~ncluding Pareng 
"are mostly used for making roof fra.me. Wo'ade n 
beurns a re u sed for rnakinq doors and windows. The 
prese nt use of wood during the survey is 14403 m3 
a nd 219.18 rn3 for rura l and urban areas respectively 
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in North Sikkiffi district. The same for West'Sikkim 
district is 32338 m3 and 865.4 m3 respectively. The 
pe~ capita annual consumption of wood for house 
construction is 0.0224 m3 and 0.0112 m3 for rural 
and urban sector respectively in North Sikkim 
District- and £or the vlest Sikkim district, it is 
onl-y 0.017-6 rn3 and 0.0204 m3 respectively. nistrict
",ise per capita annual uses of woed for house 
construction is su~~arised in table 2(a) and 2(b). 

5.-11.1.1 Annual use of wood for house construction: 

. Net estimated annual use of wood for house 
construction is 583.7 m3 in NOrth Sikkim district 
whereas it is 1327.6 m3 in ~rest Sikkim for rural 
and u.r:ban sectors combined. . For details table 2 (a) 
and 2(b) may be referred. 

5 .. na.2 Total wood used for ~_nnual mainten?_~: 

The total wood used for maintenanc e of 
houses annually is 10% of the tota.l annual use of 
wood in house construction. Thus the wood used for 
maintenance is 58.3 m3 and 132.76 m3 for entire 
North and West Sikkim districts covering urban and 
rural sectors both. 

5.11.2 ~od consumption for -furniture: 

Neeo of the people for furniture in rural- and 
urban sector is limited and it is estimated that per 
capita annual consumption ~n North district for rural 
sector is only 0.0027 m3 'arid for urban sector is 
0.0072 m3. In t"T8St- Sikkim per capita annual consump
tion in rural sector, is 0.0022 m3 whire in urb3.n ' 
sector it is 0.0024 m3 only. The furniture itans 
gen<'3rally used are wooden cots, ehairs, chowkies arrl 
wooden almirah. Net estimated annual usage of ~~ 
for furn~ture items is about 74.6 m3 for NOrth 
district and 166.1 m3: for West district. 

Per capita annual consumption and total 
annual consufnption of wood is given as under: 

Dist-":~- .. __ l3-urajJm3) _ Urban~-intn3)"":- Grand 
rict Per capita Total Per capita Totp.1 total Cm3 ) 

North 
west 

0:0027 
0.0022 

69 
162 

0.0072 
0.0024 

5_.6 
4.1 

rural & 
urban 
74.6-

166.1 

5.11.3 wood requir~~ent for agricultural implements: 

Items like Plough pieces, Yoke, Tool. 
handles etc. are utilised in agricultural work. 
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The net wood requirement annu~lly far agri
cultur?J.l implements in th~ two districts is g-iven 
as under: 

Dist-- - Rw_ral~m3L UrbanTin m3 ~ __ Grand total . 
rict Per capita Tot-ai Per capita Tot- rural & 

al urban(in m3) 

North -0.004-4 113 0.0001 o .08-1"1 3.08 
rrlest 0.0030 220 0.005 8.5 228.50 

Frcrn the above table it is evident that usage 
of wood for agricultural purposes is very limited in 
both the districts. 

5.11.4 Wood r~uirement for fue1~~od consumEtion : 

Firewood is consumed both by rural and urban 
population. All the rural population is totally 
dependent on th e local f:orests. The total fuelwood 
requirement annually for the two dist'ricts is shown 
as under: 

Dist- Rural(in m3) 
rict --,-. ----------

Per caoita Total 
Urbane inm3 ) Grand total 

Per capita Tot~ rural and 
---.--..... :-.... , .... _. __ ._ ._---,----- _ .......... _-...__:. urbane inm3) 

North 
West 

1.649 
1.728 

42338 
126999 

5.11.5 C,onsumetion of~~l: 

1.643 1281.5 4361:'9.5 
1.001 .1698.7 128697.7 

Charcoal is mostly used in urban areas. A 
small amount is, however, used by the rural population. 
Per capita annual consumption of charcoal in urban 
sector ist7.812 kg. in N:lrth district. The total 

'quantity of charcoal consumed in 'NOrth district is 
estimated to be 135050 kg. annually for rural sector 
while for urba n sector.it is 13893.3 kg. 

In West district. consu~ption of charcoal is 
'less in . comparison with North di s trict. The total 

. charcoal requirement for the two districts is shown 
a's under: 

Distr- Rural~in -~g. ~ Urban ( in .kg.} Gra nd total 
iet Per c a pita Total Per capita Totalrural and 

. url>an (in 
k·g. ) 

NOrth 5.26 1350S'()- 17.812 13893.3 148943.3 
wes t )2.56 188515 188515.0 
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5.11.6 Kerosene o~l reguiremeQt,._:S2L..£.9..illLu:nE:S.!Q!!: 

Kerosene o~l is used ~n both rural 'and urban 
areas for burning ,;and l~ght~ng purposes. It is also 
used for cooking in urban area and reduces the use 
of fuelwood to some extent. The total consumption 
of K.oil for North d~strict is est~mated to be 
444434 litres for rural and 24858. 6 l~tres for urban 
area per annum. Per capita per annum usages for 
respective sectors is 17.31 litres and 31.87 litres 
respectively. In West district total consumption of 
K.o~l for rural area ~s 941471 litres and for urban 
areR ~t is 20890 litres. Per capita consumption 
for rural sector is 12.81 litre wh~]e for urban 
sector it is 12.31 litres per annum. 

The consumption of K.oil for the two districts" 
is shown below:-

Dist- Rural(~nlitrG) _UrbanC.i.n .13.trerGrand total 
rict.Per capita Total Per capita Total rural and 

urban (in 
litre) 

l'brth 
vlest 

i7.~1 4444~ 
12.81 941471 

31.87 
12.31 

24858.6 
20890.0 

469292;g--
962361.:0 , '-------_..-...._----_._ 

5.11.7 ConsUITYR,tion of elcctt-4:.£i~ : 
r 

, ElectriCity is consumed both in rural and 
urban 'areas. 'The ,level of consumption in urban areas 
is more ,than rural areas. It is observed chat in 
North d~strict per capita consumpt~on ~s 21 .92 un~t 
in rural and 39.00 unit in urban sector .resPectively. 

In West district, per capita consumptLon 
rural and urban sector is 18.04 unit and 46.82 
respectively. The 'total. consumption for North 
district 1s 593216 unit' while in 'Wes't S~kkiffi 
district it is 1405303.5 units. 

for 
unit 

It .is observed that electri£ication .in 20 
revenue blocks out of 45 in North dlstrict(i.e. 
44.44%) and 37 revenue blocks out of 111 blocks(i.e. 
33.33%) in West district has been done while all 
the towns in both the distrj_cts have been electri
fied. Therefore; total consumption can be r~duced 
in the S~me percentage as below: 

Rural.: (in uni~: " 

District Consumption if entire Elect;i-- Annual 
rural s'ector is fied( in%) con~umption 
elect ri~i:::-, __ e~d ____________ { uni.t:_V~ __ 

North 562796 ,. ': . 44.44 2501.06 
West 1325850 33.33 441~05 

Urban: (in unit) : ---
-.£9n s LllTlEt i.£..I.L_ Actual consumption 

North 3b:::-4::-:2~0::---- (rural and urban) 
280526 

West 79~53 
Source:TStatistica~ 521358 

Po-c-:~:-'(-e-:-t--::B=--o-o-=--k-, Sikkim, 1985) 
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. . 

5.11.8 £,_o_l!§umption _of TiJ9tch~~eaves,Gra?.§..l..~£.~ltural 
Ve~~table wa~~~ 

'l- A-.~'..::__~ ~ .~. ..._:._ .. _. - .~ ... ' ~::'~ . .. .. _. 
Besides, firewood and':'K. oil., ~thatch, leaves, 

grass and agriculture and vegetable wa.ste are also 
being used by rural population for cooking and 
f,u.elwood Ilurpose? _ Fot:'"' details table 1'b.2"( a) and 
2(b) may be referred. 

Table 1.ll2. 
P:S~PEnt__l;!.~age of wood c on SUInpti on for d.iff\.::g:~~l1.~ 
pU;Q?2ses in urban sector. District: North and West 

.~ .. - ~ 5ikkim. 
~ 

51. ItEm 
No. 

North District West· Di'StrI'C't:'" 
-P-e-r--c";;'a';':p~~::-"· ta ~1lestI-~· capita Net csti-
present mated prescnt use mated 
use usage usage ------ ~;.--.--~---

./1. HOUse 
construction 
,em3 ) 

-----'----------~--~~------0.281 219.18 ,0.51 865.4 

........-2. F'urniturc(m3) 0.18i" 141.18. '0.06 ,1.01.8 

~3. Agricultu re(m3)0.0002 0.156 0.010 16.9 

4. F~elwood(m3) 1.643 1281.54 1.001 169~.7 -./ 

5. Charcoal(kg) 17.8121.3893.36 
6. K.oil(ltr.) 31.87 21858.60 1'2.31 20890.0 

7. Agriculture 
and vegetable 
waste(i_.t:l kg) . ' -~ 

64.60 109626.2 
I,. 

8. F.lcctricity 
r j (unit) ,', 

39.00 30420.q~,( 4 .6.82. 79453 •. 5 

9. "L.p.G.e No.) 0.09 
10. Thatch(kg.) 

11. Leaves(kg.) 

12. Grass(kg.' 228.0 

13. Bamboo for 
.house cohstr.;_ 
uction(no.) 

14'. Par-eng & 1250 
melong for 
construct ion 

(no. ) 
-

15. Pareng and 6.25 
melong for 
agricul t ura 1. 
purposes ( No. ) 

~ . 
70:20 

56.63 .. 
113.0 

177840 • .0 a87.0 

.1 •. (Y';U7 
.~ i 

975000.00 37.5 

, 

4875.0 7.07 

96101.1 

191761.0 

656739.0 

118.7 

-
63637.5 

11997.8 
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Table l(b) 

~.r~ 

Present "":usage ·Of ·wood consunpt.ion. ror"'dj:f.£erent 
purposes in rural sector. 

- - - - _ _ - _ - - - - _ _ _. - _ _ _ - - - _ - - _ _ _ _ - -
West district Sl. 

No. 
Items NOrth district 

Per capita Net 'estima"':' 
present use-bed usage 

- - - - - - _- -- _ - -
1.. House constr'llc-' '0.561 14403 

tion(m3 )_ 

.2. Furnit\.ire(m3) - : 0.068 ~746 

~. Agrioulture 
i~plements(m3) 0.0085 218 

'. 4.:. .. ~e~wood{m3). :t .649 42338 

-

Per capita Net; 
present uSe estima

ted 

- - _ _u"sage __ 

0.44 32238 

0.055 4042· 

0 .. 006 441 
" 

1.728 126999 
181351-5, ? Charcoal(kg.) . 5·.26 , 13SQSO 2.565 

6. K.oil.( ltr.·) 1~ .. 31 _.~44443.4.~_'.~~,. ._y4~~~ 
. ;;'--:'_'" +-_ .• ~ 

: 7. Agricu1tur~d __ _,,·26-,...&Z"-- . 683468, -
'vegetable wast-e 

·(kg •. ) , "'-

- (! , " -
__a.__;;leq!:-rlc.1.t;_i (unit .) Z~ .92 

~ • L. P • G. ( kg • ) 

10. Thatch(kg.) 6'7: .. 29 

11. Leaves(kg., ) 82.48 

12 .. Grasse kg. ) 21.3-.0 

~ 1-3.. Bamboo for h~t.:se 
constructionC no. } 1.21 

140(. Pareng an~. el(;mg ... 
for house construc-
tion(no. ). ,0; ,., 182 .• 29 

, . 

,1.5. ~areng and-4lr ;'el()ng 
for' agric.ulture 
purpose{no. ) 

- ,---

. 
6.24 

- -

·562796 

1727670 

" 2117674 

.5468775 

31066 

.!-

9.05 

128.8 

448.0 

4679525 2198. 

160212 8.32 

- _ -

-
665130 c 

p '; 

9466156 

?2925760 

: 191087 

1.61540000 

61147B 
, ..... 1 .--._ _"_,;_--... . -



53 -

., 

!:e:r: _capiti2 an~ _ _t-!§age of wooc!.__£o.!l§.~ti<?"Q_to.£ 
di~~~~_~r.:Ro~_~~ ,:-i n ~_ urba~e.,=-~ o_~ f 

____ ..:2,______ . " 
sf:- ItEms -~tth District '~west District 
No. '("~ '. Per capIta'-~ eStI- Per capita- Ne:-=-t--

annual mated annual estima-
usage 

1. House 
construc~ 

tion(rri3) -
2' . Furni t ure 

em3 ) 

0.0112 

0.0072 

3 .• Agriculture 0.0001 
(m3' . 

4. Fuelwood(m3) 1.;643 

annual 
usage 

5.6 

0.,08 

1281·.5 

13893.,3 

Usage 

0.,0024 

0.005 

1.001 
.. -_ 

ted 
annual 
usage 

4.1 

8.5 

1698.7 
5. Charcoal (kg)17.?12 

6~ k:oilCitr.) 31.~7 
, . ... : J 

':}. Agric ul t ure 
and vegetable 
waste(kg. ) 

8. Electricity 39.00 
(unit) 

9. L - P • G • ( NO. ) O. 09 

10. Thatch(kg.) 

11. Leaves (kg • ) 

12. Grass(kg.) 228.0 

13. Bamboo for 
house 
canst ruct..i on' 
(!'b. ) 

14. Parang a nd 
Melong for 
house 
construct.ion 

24858.6 

30420.0 

70.20, 

177840.0 

.:., 

(No.' 50.00 39000.0 

15. Pare ng and 
Melong f o r 
agricult u re 
pUrpose .' . . -c~ 

(No.) 3.12 2433.6 

12·:n 

64:6 

46.82 

56.63 -

11~.O 

387.0 

1.50 

20890.0 

109626.2 

79453.5 

96101.1 

191761.0 

656739.0 

4.7 

2545.5 

5990.4 

--------- --- _ ._ .. _--- - ._ 
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Table No.2(b) 

Per capita anm:1.l!.Lq§_~9f wood ~12lnpt~_q£l_~Q.r;: 
§'i.-ffe~~n~ _ _P~;-.E.?_§._es in rura_~_..§...ect;.or;:. 

-
-51-. -Items'-~-'--'- North d:Istr.fct ---T,1cst- district - -_. 
No. -Per c'3.pifa Net est·i·,:-percaplta --Net --

annual·, mated annual estima-
-usage. annual usage. ted 

usage annual 
usage 

-------~--- - --_- , •.. _..._ ... _..-- -_ ... _- ...... _- .. ,,__._---_.-_ 
1. House 

construction 
(rri3) 0.0224 575 0.0176 1293 

2. Furniture(m3 ) 0.0027 69 0.0022 162 

3. Agriculture 
(m3 ) 0.0044 113 0.0030 220 

4. Fuelwood(m3) 1.649 42338 1.728 126999 

5. Charcoal(kg. ) 5.26 135050 2.565 188515 

6. K.oi.1(ltr. ) 17.31 444434 12.81 941471 

7. Agriculture 26.62 683468 
and vegeta-
ble waste(kg.,) 

8. Electricity 
( unit) . 21.92 562796 18.04 1325850 

9. L.1?G.( No.) 

10. Thatch(kg. ) 67.29 1727670 _9.05 665130 
~ . 

11. Leaves(kg. ) 82.48 2117674 128.8 9466156 

12. Grass (kg. ) 213.0 5468775 448 . 0 32925760 

13. Bamboo for 
house 
construction 
(!b. ) 0.048 1232 .j '-0.104 7643 

14. ]?a reng- and . 
Melong for 
house 
construction 
(No. ) 7.29 187170 87.16 6405824 

15. Pareng and 
Melong for 
agriculture 
purpose ( No . ) 3.12 80106 4.16 305739 _. __ . _. __ ._-

--~, 
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5.11.9 £~_~Ption of bamboq: 

Bamboo is mostly used for house constructioQ 
and agricultur31 purposes. Per capita annual consump
tion is very low in both the districts. This i1,ay be 
due to non-av.:,J.ilnbility of bamboo in the region. Per 
capita per annUlTl usage 0 f' b an boo and total consLLilp'
tion is appended below: 

Di;-t_------- -Rurcif"(i-il' No ~ _. 'O'rba...)· -Ci-n- -lb:T - . ~5gfif _. -
rict rural and 

urban(i.n 
]\b. ) 

---'--1232 

4.7 7647.7 -----------------. -_" 
Par3ng and Melong types of bamboo are also 

used for hOUSe construction and agricultural purposes. 
Present. usage of 'WOod consufnption and Fer capita 
annual usage o£ wood for different purposes for rural 
and urban sector is sunmarised in table Nb.1(a>,1(b) 
and 2(a) and 2(b). 

As per para 5.10, fut.ure projection is made 
for annual consumption for differe nt purposes e.g. 
hous o construction, furniture, agriculturo# fue1wo'.Jd 
K.oil and eloctricity only. 

District: Nor;:th Siklg.!!.!= 

Sl. 
No. 

Item -~-----Present' .. 
annual 
consump~ 

tion 

-_-_-,._-_-_-
1. House construc·· 

tion(m3) 
2.Furniturc(m3) 
3 .Agricu1 ture 

Cm3 ) 
4 • Fuel't..rood(m3 ) 
5.Kaoi1(l.tr.) 
6. Ele ctricity 

(unit) 

583 

75 
113 

43619 
469292 
280526 

~~{c·t;-K.i~t ~~Kls..i.m 
1. Hous e construe·· 

tion(m3 > 
2.Furniturc (m3) 
3.Agricul.ture 

(m3 ) 
4.Fuelwood(m3) 
S.K.oi1( ltr .) 
6.Electric ity 

(unit) 

~327 
166 

2 28 
1 2 8697 
962 361 

521358 

Consump- ·--y.;ar 2~-
ti.on in (30~ increase) 
the year 
1991(33% 
increase) 

776 

99 
150 

58013 
624159 
373099 

1765 
220 

303 
171167 

1279940 

693406 

1009 

128 
195 

754 18 
811406 
4 8502 9 

2295 
287 

395 
22 2 518 

1. 6 6392 2 

901427 

-----_._------------------- - --.----
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CHhPTER!VI 

§U1l\'1ARY Am CONCLUSIONS 

6.1 Summary! 

1. Geographic,al areas of North arrl 1i1est Sikk-im 
districts are 4226 km2 and 1166 km2 respectively_ 

~ 

2. Resorved forest arGa. in North district is 
872.53 km2, whereas the same in West district is 
492.72 km2. Similar~y, unreserved forest area in 
NOrth district is 200.39 km2 whereas the same in 
West district is 141.63 km2 only. -
3. NOrth district occupies 20.65% of reserved 
forest whereas 'tTest district occupies 42.26% reserved 
forest area o.f t.he tota~ geographical area. The 
percentage of unreserved forest areas for North and 
West district is 4.74% and 12.15% respectively. 

4. Four·a;t.titudinal strata have been formed in 
each district amongst which stratum IV i.e. area 
above 2400m altitude in t.he reserved forest area 
occupies 70.41% and 51.60% in '[,'1est and North districts 
respectively. Stratum III(1800-2400m) occupies 
25.01 % and 40.96% in ~lest and North districts 
respectively. Percentage area in stratum-I(upto 90-:Jm) 
and strat urn-II (900-180Om) in West a nd North Sikkim 
district is 4.58% and 7.44% only. 

5. Per hectare estimat.ed stems and volume in 
different strata have been computed both for reserved 
and unreserved forests as follows: 

District: West -Sikk.im: 
Stratum---Altitude(rnt) No. q_L~t;.~h3..~' ...... __ 

I Upt-o 900 
II 900-1800 
III 1800-2400 
IV Clbove 2400 

District:North SikkL~: 
I Upto 900 -

II 900-1800 
III 1800--2400 
IV above 2400 

Reserved Unreserved 
----]Lis.oOO 108.000 

145.000 141.000 
237.944 148.568 
276.843 150.000 

158.887 
206.671 
147.000 

220.000 
175.000 
139.999 
143.332 
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_. ___ '_' ________ .'~__ _ _ Vol ume ' (~2Lha. _~, __ 
Stratum Alti-- . West district _ i North~trict __ 

tude :R::werved Unr02ser- IReserv~d Unreser-
(mt.) : veO. I ved 

---------._~-. ---.. -~.-.--,-,!.-, 
I 
II 
III 
IV 

Upto 900 
900--1800 

1800-2400 
2400+ 

90.650 
50.325 
83.614 

116.238 

62.800 
32.137 
37.965 
2.800 

47 .. 778 
72.335 

135 .. 2.00 

61.000 
54.750 
49.666 

6.667 

----------------~------------.-----

6. Th e tot~~ nu...-nber, of ~E:..~S in reserved forest 
areas of l-Test and North~~ distri'cts are 12.897 million 
and 13.828 million respectiveiy and the total grov-Jing 
stock is 5.221 million m3-and lo.~i5 million m3 in 
west and NOrth districts respectively. Tho total 
num'l;)er of st .. '.rnS in unreserved .··forest ~.:lreas of West 
and' North districts are 2.005 million and 2.899 
million resp8ctively. The total growing stock from 
unreserved forest ·:1rea of Nest and North. districts 
'is 0.505 million -m3 and 0.559 million m3 respectively. 

f '_. . • 

7. The estimated annuaJ. availability of timber 
is cnlculated as 55198.834 m3 and 109327.327 11'3 in 
West and N:>rth districts resP,2ct'ivciy • . 

, o f' - -

., f _ . . ,~ 

8. The total annual consumption of timter is 
17~1' m3 and 771 m3 for house cODstruction, furnitUre 
and agricult ural impl~ments £or 1"iJest a nd North 
districts rcspL~tivcly. < ' 

9.. The total annual fuelwood requirement is 
126999 m3 and 1698 m3 in r4ral and urban ,sector 
respectively in ~I'fest district whereas the same in 
North dist.rict arc 42338, m3 - and 1281 m3 only. " 

10. 20% of forest areas nave been set apart as 
prote 9tion belt'.- in _ stratum IV of each district .. 

6.2 Conclusion: 

The annual availability of timber .in the 
two districts is 164526 m3' only £rcm the reserved 
forest areas. ,,:r'his timber volume is calculated 
for the trees aboVe 30 em. diamet,er ciass only. 
Tr-ep.s below 30 em .. diameter were not taken into 
conrs.:tder'3tion for vol'ume calculation. Timber 
available annually is suf:Eicient enough to meet the 
requirements of house construction, furniture, .. 
agricultural implements e t c . o:E both the districts. 
The surplus timbe r is to the tune of 162034 m3 
'Jlhich c a n cater the n8eds of constructional, Box 
planking, matchwood, plY'..-10od, Sc:.vl mil.ling by various 
utility classes within or outside the two districts. 
A proper planning i s required to utilise these 
£orest resources comprising of various categories 
o f timber avail.~ble ~n surplus which have not b een 
put to any canmcrcial or e conomi c use earlier. 
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Increased forestry' acti vities through production 
oriented programme will be effective in utilisation 
of these locked up resources particul<'irly in rbrth 
Sikkim# which will also provide ample employment 
opportunities. 

2. Zqual amount of fuelvlOoc1 as that of timber 
volumo will be made available fran the tHO districts' 
of reserved forest areas i.e. 164526 m3 of firewood. 
The fuelwood. requirement both in the urban and rural 
sector in the two districts is estimated as 
172316 m3 thus le,""lving a deficit of 7790 rn3 .. 

In the present yield estimation of firewood 
yield from reserved forest areas only has been taken 
into consideration. But it may be pointed out that 
percentage of forest aro~s other than reserved .forests 
is 12.15% in 1i'1est district and 4.75% in North district. 
This area is 25.09% of the total reserved forest. 

. AccOrdingly# it may be safely assumed that 
tho availability of firewood from these forest areas 
will meet the balance deficit of 7790 m3 of fuelwood. 
As such, thoare is no deficit of fueiwood in these 
two districts. . 

3. A large 'chunk of forests in North Sikkim is 
inaccessible. There£ore, it is necessary to open up 

_ such .arQas by improved logging and extraction facili
- 'ties; where sizeable quantities of forest produce 

.are in OVer-mature and mature conditions. Feasibility 
of introdUction of mechanized loggihg operation 
specially ~n· Nbrth Sikkim may be worked out. 

4. The areas of the: two districts are susceptible 
to soil erosion. Substantial area is found to be 
blank and devoid of any vegetation. These areas need 
.tre.a:tment on a. priority basis by 1r13.y of proper 
structural wor~_s <;is vlell as afforestation measures. 

5. IncidellCC of grazing is quite aptr eciab_l.c in 
West district·." This is evident from thG .fact-· that 
medium to light grazing occurs over 70% 6f the area. 
This requires special attention by suitable amendment 
of laws. However, in N::>rth district the problan is' 
not much where light and medium gra~ing accounts for 
less than 30% of the area. As in South and East 
districts, it is also found in North and West 
districts that considerable damage is being caused 
due to girdling and illicit felling of trees. These 
two account for 26.19% and 1.7.54% in ~"est and North 
districts respectively. Theref!or~,' it calls for 
effective protectiye measures in both the districts 
frcrn such dama ges. 
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ANNEXURE - I 

DISTRIBttTION- OF:' GRIDS SH07Tn~G RESERVED/UNRESERVED, RANGE, STRATUM, 
NO. OF STEM PER PLOT AND PLOT VOLlJM'S TIl 't-JEST Snn::IM. 

- _. - -
S~. 
No. 

Gr:l.d 
No. 

1 402 

2 ~Q~ 
3 403 
4 ,501 
5 50'1 
6 502 
7 601 
8 601 
9 701 
10 702 
11 702 
12 703 
13 802 
14 802 
15 803 
16 803 
17 806 
18 903 
19 903 
20 904 
21 90~ 
22 905 
23 1006 
24 1006 
25 51..55 
26 5156 
27 5255 
28 5256 
29 5347 
30 535.5 
31 5356 
32 5360 
3) 5446 
)4 5447 
).5 .5453 
36 5454 
37 5455 
38 .5456 
39 54.57 
40 5458 
41 5459 
42 ;.. .5460 
43 ' 5541 
44 5545 
45 5546 
46 .5547 
47 5553 
48 .5.5.54 
49 5555 
50 " ",5556., 
51 " 55.57 
.52 5558 
53 55.$'9 
54 5641 
55 5642 
56 .5646 
57 .5647 

P~ot 

No. 
R/~ Stratum 

1 R 

2 R 
1 R 
1 R 
2 R 
2 R 
1 R 
2 .R 
1 R 
1 R 
2 R 
, R 
, R 
2 R 
-1 R 
2 R 
2 R 
1 R' 
2 R 
2 R 
1 R 
2 R 
1 . R 
2 R 
X R 
X R 
X R 

* U 
~ .~ 
11.. .~ 
X U 
X R 
X 
X 
X 
X 
X 
X 
X 
X 
X 

:. -. X 
X 
X ")_ 
X 
X 
X 
X 

R 
R . ·· 

.~,;R. • 
.'R 
~ U 

: U . 
, .U 

u 
U . 

. " ~R . 
." U . 

U 
R 

R 
R 

," . U , 
X ,. " U ,. " . tt x 
X 
X 
X 
X 
1 
X 
X 

u 
,-U,. " 

;R ... 
U 
U 
R 
R 

III· 

I* 
IV 
IV _ 

IV: 
IV. 
IV 
IV 
IV 
IV,. 
IV 
IV 
IV 
III 
IV 
IV 
IV 
IV' 
IV 
IV-
IY 
IV' 
IV 
IV' 

III 
III. 
III 
IIl: 

. ,IV 
III 
IIi 
:rIi: 
'IV' 

IV 
III 
III 
'III 
' III 
II+ 
III 
II:i: 

'IIi_. 
III. 
IV 
IV 
IV 

, IIi 
:IIi 
IIi 
iIi 
J;I 
II 
III 
II 
III 
IV 
IV 

No.or P10t 
stem/ Vo1ume 
p10t 
~ - - -7- -

- - ~ -
Range Remarks 

19 

32 
42 
18 
18 
74 
26 
57 
24 

14.300 Sombare 

x 
14, 
27, 
31 

33 
11 
15. 
28', 
62-
14 
26 
21 
20 
30 
27 
32 
41 , 
18 
17 
21 
56 

x 
22 

J7 
49· 
23 
26 

x 
15 

x 
20 
07 
29 , 
18 ' 
15 
29 
22 
12 
14 

x 
x 
~ f 
x . 

OJ 
, 9 . 
, 6 · 
42 
14 

. 
0.400 

1 .1.00 
15.300 

4.800 
4.700 
8 •. 600 
1.500 

6 •. 000 
17.500 

, .200 
0 .. 900 
9.~OO 

12.600 
16.600 

5 .. 700 
13.' 00 
29.700 
13.'.7,00 

7.300 
23.100 
19.700 

2.500 
10.800 

5.500 
0.700 
0.600 
1 .100 

4.800 
1.590 
8.5PO 

'3.700 
3.000 

12.200 

1 .800 
0.800 
5.400 
6 .. 600 

4:000 
13.000 
5.000 

Sombare 
Soreng 
Sombare 
Sombare 
Soreng 
Soreng 
Soreng 
Gezing 
Gezing Barren ~and 
Gezing 
Gezing 
Gezing 
Gezing 
Yuksom 
Yuksom 
Yuks()m 
Yuksom 
Yuksom 
Yuksom 
Yuksom 
Yuksom 
Yuksom 
Yuksom 
Soreng No p10t number 
Gezing No plot number 
Soreng No plot number 
Gezing No 910t number 
Sombare - No piot number 
Soreng No p~ot number 
Gezing Open scrub ~orest 
Gezing No p~ot number 
Sombare No p10t number 
Sombare No p1.t number 
Soreng No plot number 
Soreng No plot number 
Soreng Scrub forest 
Soreng No p10t number 
Gezing Barren ~and 
Gezing No plot number 
Gezing No p10t number 
Gezing No plot number 
Sombare No plot number 
Sornbare No plot number 
Sombare No plot number 
Sombare No plot number 
Soreng No plot number 
Soreng No p~ot number 
Soreng Agri. ~and 
Soreng Agri. land 
Gezing Agri. land 
Gazing Agri. land 
Gezing No plot number 
Sombare No p~ot number 
Sombare 

19.020 Sombarlr No plot number 
'9.200 Sombare No p10t number 
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- - -:- - - - - - - - - - - - - - - - - - - - - -.\ 

1 2 ~ 
:3 4 _5_ 6 _7 ___ ~ _ _9:.,; - - - -- -r - - -

58 5652 v- R III ?~ 16.500 'Soreng 
"59 5653 u III- 13.100 Soreng 

60 . 5654 U <II:,: x Sore.t:lg Agri. 1 and 
61 5655 U III x Soreng Agri.. 1a.l'ld 
62 5656 U II 20 12.900 Sorang 
63 5657 U II ' 14 - Gezing _. 

64 5659 u III 26 1 .700 Gezing 
65 574li- R IV 30 23.800 Sombare 
66 5745 'R .IV 62 12.' 00 Sombare 
67 5746 R IV OJ 1 .100 Sombare 
68 5747 R _ IV 13 5.400 Sombare 
69 .5752 R III 24 11.400 Sorang 
70 5753 x ; x. x Sareng Agri. ~and. 

7' 5754 u . I1::t Sareng Agri • 1 and 
72 5755 U II 20 10.300 Sareng 
73 5756 'U . II 36 2.800 Gezing 
74 5757 u II x Sareng F_gri. 1and 
75 5758 R ' ''' . :r:II 26 1.500 Gezing 
'76 ' .. 

5"764 R '-III 28 Gezing 
77 5765 u III 08 Gezing 
78 5766 R III 26 Yuksom 
79 5842 u III 11 Gezing 
eo 5843 u III 27 0.800 Somba.re 
81 5845 R IV 09 Sombare 
8? 5846 R -, III 28 7.300 Sombare 
3.:3 5847 R III 29 3.300 Sombare 
81. 58.5' R . III 18 10.400 Sareng 
85 5852 R III 12 5.700 Sareng c' 

n6 5854 u ' - II x Sare:,hg Cu1.tivatiye 1a.nd 
87 5855 u II x Sareng Agri. 1a.nd 
88 5856 u II 21~ 4.100 Gez:lng 
89 5857 R .III 22 5 .. 200 Gazing 
90. 5862 R III 20 

. , 

8.900 Gezing 
9 1. 5863 R III 30 0.400 Gezing 
92- 5864 U III 07 " Gezing 
93 5C65 u III 22 IT 2.500 Gezing 
94 5866 R IV ~. 22 •. 12.500 Yuksom 
9.5 .5939 - II 

,. ~ 
14 Sombare U 

96,'- 5944 tJ III 24 0.400 Sombare , 
97 5946 R III 33 13.200 Somb'are 
9~ 5948 R - III .:38 10.100 Sareng 
9~ 5.951 R III 10 i ' 3.600 Sareng , 

Sarang 100_ 5952 R III 23 11.400 l ' 
. c . \ 

Sareng 
, 
A~ri. i-and .101 5954 U - II x 

'I O~. 5955 u . II 40 3.200 Sareng 
'1 OJ' 5.956 U II x ... 6.300 Gazing Agri. fand 

,104 . 5957 it t, 
III 19 :r 1.800 Gazing 

~ .<;'5 5960 R III 27 .5.600 Gezing 
., 06 5961 R " III 15 5.300 t.-ezing 
'107 5962 IR ' . III 07 0.400 Gezing 
1 en 5963 R III 26 1.200 Gezing 
109 5964 u II x Yuksom Vi11age site 
110 5965 R III 20 Yul(:sorn 
111 6045 U III 14 7.1 CO Somberec " '--

112 6046 U III 17 1.700 Sombar~ ' 

113 6048 u III 20 4.700 Sareng 
114 6051 R III 23 6.200 Sareng 
11'5 6052 R III . 24 9.800 Sareng 
• ~ 6 ,"",-6053 .~ R .. III . 67 0.300 Sareng 
11 '7 '?60,54 U II x Sarang l Agri. 1and 
11 8 6055 u II 11 6.noo Sareng _. 

119 6056 u II ~r gezing Agri. ~and JL 

120 6057- R III 24 0.700 GazinG 
121 6 0 5Q, R III 27 9.8C:> GaZing 
122 6060 1]' III 03 Gezing 
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- - - - - - - - - - - - - - - - - - - - - - - - -
1 _2~ _3_ 
123 6061 
124 6062 
125 6063 
126 6064 
127 .'61'52 
128 6153 

129 6154 
1 30 61.55 
131 61.59 
132 6161 
133 6162 
134 6163 
135 6164 
136 6246 
137 6247 
138 6248 
139 6250 
140 6251 
141 6252 
142 6254 
143 6255 
144 62.58 
145 6259 
146 6260 
147 6.2;.6;;J .... ..n 
148 6264 
149 6344 
150 6345 
151 6346 
152 6350 
153 .- 6351 
154 6352 
1 5.5 6354 
1 .56 6355 
1.57 6356 
158 6358 
159 6359 
160 6360 
161 6)62 
162 6363 
163 6364 
164 6365 
165 6366 
166 6447 
1 67 6449 
168 6450 
169 6451 
170" 6452 ., 
1 71 6453 

172 6454 
1 73 6455 
174 6456 
1 75 6458 
176 6463 
177 6464 
178 646.5 
179 6466 
180 6.545 
181 6547 
182 6548 
183 6.549 

184 6551 

4 

R 
" 'U 

U 

R' 

i,'U 
.' "L'x' 
"', R, 

TJ 
U" 
U 
R 
R 
R 
R 
R 
R 
R 
u 
U 
R 
R 

U 
R 
U 

~ 
U 
R 
R 
R 
R 
x 
x 
U 
R 
U 
u 
R 

.. , .- . R :· 

"U 
:- R·, 

R 
n 
R 
R 
R 
R 

-, "'0 -'; 

u
u 

'u 
R 
U 
U 
R 

V 
tr 
u 
R 

" U 

R 

_5_ 
III 
II 
1:'J: 
III 
III 
III , 

Il: 
. x ... ~ 

Il:I 
,- Il: ,'" 

I,I 
III 
III' 
I~I 
I£I 
II:I 
II'I 
rI-X 
II
II 
II' 
IV 
III 
II ; 
IIT 
:tIT 
:x: 
IIT 
In. 
IIT 
;rrr 
IIT 
x 
x 
IIT" 
1:I~ 

II 
II' 

"IIT -
irI:r 
II' 

r<Il:r 
IIi' 
'IIl: 

;; 'II3:: 
III 
III 
IIr
II-

x ..... x . 
II 
III 
III 
III 
III 
II 
II 
IT! 
IIi: 
III 

III 

6 

14 
x 
18 
1'2 
29 
19 

1'f3 
x: 
1"7 
x 
0'7 
i'5 
1'5 
26 
21 
31 
21 ' 
15 
02 
15 
x 
20 
22 
14 
16 

~ 

x 

4 

15 
38 
31 
14 
x , 
x 

8 
18 

9 
49 
07 
16 
07 
22 
17' 
24 
18 
28 
28 
07 
x 

x 
x 
06 
23 
26 
17 
16 
1.5 
25 
x 
12 
22 

21 

_7_ _ _; ~ _ _ _ _9_ 

7.800 ~zi.ng 
. Gezing 

13.6,00 Gezing 
4. ,-00' Yuksom 
J. 3 00 Sareng 

Agri., 1and 

3.~00 Sareng *Con:f'usion , in 

x 
10.400 
~ .. '-! 

4.900 
7.200 
3.200 
3.300 

16.600 
8.000 
4.300 

1 .• 500 

, 1 ~'900 
7.8_00 

x 

I .. 

T 0 740 0 
1 .. 700 

4,,300 
15.700 

6.900 
1 .100 

3.600 
2,.100 
0.700 
2.900 
4.200 

Gazing 
Gezing 
Yuksom 
Y:liksom 
Yuksom 
Sareng 
Sarong 
Sareng 
Sareng 
Sarong 
Sareng 
Sareng 
Sa.-reng 
Gezimg 
Gezine 
Gezing 
Yuksom 
Yuksom 
Yuksom 
Sareng 
Sa,reng 
Sareng 
Sareng 
Sareng 
Sareng 
Sareng 
Sareng 
Gezing 
Gezing 
Gezing 
Yuksom 
Yuksom 
Yuksom 

6.900 Yuksom 
5.000 Yuksom 
2.400 Sareng 
6.400 Sareng 

19.200 Sareng 
7.1 00 Sareng 
8.800 Sareng 

P],Qt.n~ber. 

Cu1 ti'vation ,1and 

Agri. 1and 

-. 
Cu1tivation 1and 

Scrub'f'o~est 

Cu1tivative 1and 
Cu1t:ivative " 

Sareng Cardamum p1anta
tion. 

6.600 
1.400 
0.700 
6.300 
9.300 

21.700 
'T .. 

8.700 

x Agri. 1and 
Agri. 1and 

G€zing 
Gezing 
Yuksorn 
Yuksom 
Yuksom 
Yuksorn 
Sareng 
Sareng 
Sareng 
Sareng 

Scrub rores t 

Bamboo Enumerat
ion. 

1 2.000 Sareng 
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- - _-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 2 

185 6552 
1 E 6 6554 
187 6555 
188 6556 
'1'89 . ;6557 
190 6558 
191 '6559 
192 6560 
193 6561 
194 6564 
195 6565 
196 6566 
197 6567 
198 6568 
, 99 6571 
200 6644 
201 6645 
202 6646 
203 6647 
204' (;648 
205 6649 
206 6650 
207 6651 
208 6652 
209 6653 

J 21' 01: ., 6654 . 
211 6656 
212 6658 
213 6659 
214 6662 
215 666) 
21 ~6~~ . 6664 
217 6665 
218 6666 
219 6667 
220 6668 
221 6669 
222 6670 
223 6671 
224 6744 
225 6745 
226 6746 
227 6747 
228 6748 
229 6750 
230 6752 
2J1 6754 

. . ~ .. 232 6756 
233 6757' 
234 -6758 
235 -6759 
236 6762 
237 6763 
238 6764 
239 6765 
240 6766 
241 6767 
242 6768 
243 67'69 
244 6770 
245 6848 
246 6652 

4 

R 
U 
U 
U 
U 
R 
R 
U 
U 
U 
U 
U 
U 
R 
R 
R 
R 
U 

.5 

x 
:EI 
II 
III 
III 
II 
II 
III 
II 
II 
III 
'l:II 
III 
:II 

'II 
II 

U I~;'II 

U 
U 
U 
U 
R 
U 
U 
U 
U 

'R 
·U ,~ 

TJ' 
U 
U 
U 

,:u 
R 

':~ R 
·R 

. 'R 
"R 

R 
U 

'R 
R 
u 
it 

III 
II 
II 
III 
III 
III 
II 
II 
II 
III 
III 
'II 
II 
II 
IT 
II 
I:II 

. I:II 
.~ I:II 
.. ~V 
II 
:fI 

-, :I:I 
.l :III 
III 
::II 
::III 

U!' « 
U I ' 
U II 
U II 
R III 
U II 
U -II 
U -II 
U ,II 
U .II 
U .II 
U .II 
R III 
R .III 
U III 
R IIT 

6 

1~3 

07 
x 
09 
10 
, .5 
30 
18 
06 
02 
0,5 
04 
22 
22 
)1 
14 

<23 
13 
x 
08 
29 
02 
x 
26 

',01 
06 
10 

~. 09 
16 

·38 
C9 
06 
16 
09 

'" 18 
20 
60 

.- 37 
2!~ 

'33 
11 
13 
09 
11 
14 
19 
x 
06 
07 
14 
31 
08 
06 

~ c4 
06 
15 
.07 
12 
32 
23 
20 
1 l. 

7 3 9 
~ - - - ~ - - - - - - - - -
8.600 Sareng 

Sareng 
x 
Gezing 

0.700 Gezing 
7.600 Gezing 
7.100 Gezing 
3.700 Gezing 
0.800 Yuksom 

Yuksom 
1 .. 400 " 

9.500 
.6.500 

23.000 
2.600 
6.600 
0.400 

It 

It 

" 
" Sareng 

Sareng 

" 

Agri. 1and 

It Inaccessib1e 
4.900 " 

13.200 It 

" 
" Agri. 1and 
" ......... - 'I 9.400 

1 .800 " Open forest 
"Bambo 0 E.P\l.JI1e ra tion 
" 

Gezing 

" 

1 .200 
"8.700 
15.000 
.( 6.100 
"1 ~800 

" Bamboo Epumeration 

7.900 
! -~. 

- 01.400 
6.600 

10.600 
19.300 
18~800 

1 .100 
,. 2.600 

0.400 
4.500 
7.800 
7.200 
6.700 

'. " 
" 
II 

" 
II 

" 
" 
" 

Yuksom 
Sareng 
Sareng 

" 
" 
" 
" 
" 

'X 

0.400 Gezing 
Gezi.ng 

1.200 " 
12.#3100 " 

0.800 Yuksom 

1 .100 

1 .1 OC 
0 .. 700 
1.500 
3.400 
8.000 
4.000 
4.200 

Yuksom 
" 
" 
" tl 

" 
" 
" 

Sareng 
" 

Agri. ~and 
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- - - - - - - - - - - - - - - - - - - - - - - - - - -1 _ 2 __ 3_ 4 _ 5_ 6 _7 _ 8 _9 _____ - - - - --247 6854. u x x Sareng Agri.land 
248 68,56 U I 05 2.100 Gezing 
249 6857 u IX 09 Gezi.ng 
250 6860 u II 29 2·500 Gez:ing 
251 6861 U II 07 Gez:ing 
252 686) U II 06 Gezing 
253 6864 U.· II 14 0.400 " . ~ "j 

254 6865 u· II 16 0.400 Yuksom 
255 6866 u II 20 10.400 " 
256 6367 u II 18 2.400 " Bamboo Enumeration 
257 6868 u · III 16 11 .100 " 258 6869 R · III 22 17.500 " 
259 6870 R · III 20 3·500 " 260 6875 u · III 25 4.700 " 261 6948 R II 13 8.200 Sareng 
262 6949 U II 14 7.500 Sareng 
263 6951 u .II 03 " 264 6956 R .I 12 6.900 Gezine 
265 6957 u . III 09 1.200 Sareng 
266 6958 u .II . 3 1 6.500, Gezing 
267 6959 R . III 23 4.200 " 268 6962 U II 09 tI 

269 6965 u II 12 Yuksom 
.270 6967 u III -6 - ., _" 11 

271 7041 U x x " Agri.1a nd 
272 7046 R II 19 9.)00 Sareng 
273 7059 u II 21 9.100 Gezing 
274 7 0 60, .u II :24 2.100 " 275 7140 -:R t", r 1 1 5;800 Sareng 
276 714) ._ - ~j..&. n I1 - 12 8,800 11 -
277 7144 R I. - 21 13.200 " 278 7145 U II 12 j.300 ., 
279 7146 u Ii: 17 10.800 I, 

280 7 1 58 U II 02 Gezing 
281 7 1 59 U II 02 " 282 7 1 65 U III 10 8.200 Yuksom 
283 7 1 70 R III 14 1 J. 300 " 284 7172 R III 2) 13.700 " 285 7241 R I 26 10.200 Sareng 
286 7251 R III 22 5.900 II 

287 7252 R II 05 10.700 " 288 7260 u III 14 Gezing 
289 7266 R III 21 21.400 Yuksom 
290 7270 R III 33 17.4-00 " 291 7271 R III 30 16.000 " 292 7272 R III 17 13.700 " 293 7353 R II 46 9.....900 Sareng 
294 7363 u II 25 13.600 Yuksom 
295 7366 u III 20 18.200 " 296 7367 R III 47 27 . 9 00 1t 

297 7369 R III l' 35.000 " 
298 7370 R II 20 8.300 " 299 7371 R III 16 1 0.100 " 300 7372 R III 21 13.600 11 

301 7444- U x x 11 Agri.~and 
302 7447 R II 04- 2.500 Sareng 
3 0 3 7452 u I 10 .5.300 t. 
304 7452 u I 13 9.100 II 

305 7460 u II 04 0.800 Yuksom 
306 7464 u III 12 6.800 " 307 7465 u III 23 2.500 11 

J08 7466 U III 15 8.600 " )09 7467 u III 20 5.900 " )10 7468 R III '9 .. 1'2.900 11 



- 65 -
j. 

'2;' - - - - - - - - - - - - -
1 3 4 .? 0 

6 7 8 9 
- - - - - - - - - - - - - - -

31 1 7470 ,i. R II 1· 7 Yuksom 
312 7471 R II 17 6.500 " 
313 7547 R II 15 9.700 Sareng 
31 4 7559 u 'II 25 14.200 Yuksom 
31 5 7571 ;':._ U I;II 09 5.400 " .~ 

3 1 6 7572 R I:II 20 " 
;)17· 7646 u I 20 14.300 Sareng 
318 7667 U :J:I 22 2.600 Yuksom 
319 7767 U II 16 3.5°0 " 
320 7867 U ) II 19 2.100 " 
321 7868 U II 17 7.3°0 " 
322 7869 TJ II 24 4.500 " 
323 7870 u III 5 " 
324 7871 u III 21 6.100 " 
325 7969 u LII 16 1.500 " 
326 7970 u III 18 8.800 11 

327 8068 u II .15 1 .800 It 

328 8069 U III 8 0.700 " 
329 8070 U III 22 11 

'ij. 

- - - - - - - - - - - - - - - - - - - - - - - - - -
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AN18XURE - II 

DISTRIBur:rml OF GRmS SHOWTITG RESERVED/UNRESERVED, STRATUM, NO .OF 
. . STEMS PER PLOT AND "PLOT y'OLll.fE TIJ NORTH SIKXIM DISTRICT. 

- - - ~ - - - - - - - - - - - - - - - - - - - - - -
S1. Grid·'·P·lot R/U __ Stratum No.of' Plot Remarks 
No. :tro. No. s.tem/ volume _ 

pl:ot 

1 0910 1 
2 '0911 1 
3 091 1 2 
4 0912 2 
5 091 J 2 
6 09l!!.4 2 
7 091 5 2 
8 0916 2 
9 , 011 2 
10 1012 1 
11 1012 2 
12 1013 1 
13 1013 2 
14 1014 1 
15 1014 2 
16 1015 1 
17 101 5 2 
18 1016 1 
19 1110 2 
20 11111 
21 11112 
22 111;:! 1 
23 111 5 1 

24 1116 1 
25 1210 1 
26 1211 1 
27 1211 2 
28 1212 2 

29 1213 1 
30 121 3 2 
31 1214 1 
32 1214 2 
3J 121 5 1 
34 121 5 2 
35 1309 1 
36 '310" 
37 131 0 2 
38 1)11 2 
39 1311 1 
40 1312 2 
41 1313 1 
42 1313 2 
43 1314 2 
44 1315 1 
45 1)15 2 

46 1316 1 

47 131 6 2 
48 1410 2 
49 1414 1/2 
50 1415 1 
51 1415 2 
52 1513 1 
53 151 4 1 
:>4 1514 2 

'" ·1 " '. 
R II 
U I 
R IV 
U II 
U II 
U II 
U II 
U IV 
U III 
U II 
U I 
R III 
R III 
U III 
U II 
U :III 
oR II 
R IV 
R_. _~y~_ .... 
R I"II 
R II 
U II 
R IV 

R IV 
R II 
R II 
U II 
R I 

U II 
R II 
U II 
U II 
U IV 
R II 
R II 
U II 
R II 
R II 
R II 
R II 
R IV 
R IV 
R III 
R III 
R IV 

R IV 

R IV 
R IV 
R IV 
U x 
R IV 

19 
26' 
18 
3D. 
17 
30' 

7 
x 

23 
23 
19 
10 
21 ... 
12 

·16 
27 

.... 22 
25 

7 
11 
15 
12 
35 

17 
2 

11 
26 
17 
20 
21 
23 

20 

16 

12.4 
5.4 
6.6 
4.0 

2.9 

10.4 
12.0 
'5.2 

11 .7 

12.5 
.3.8 

n .5 
7.3 

PaddY field 
Agri.la nd 

Permanent cli1tivati.on 1and. 

._ "!;'! -; -:' S 'teepi<:tope /vi.O"i.l!i:tytv.:fsi ted 
_ o ' "':.' 19r.d.. iand i ' 
. ~::. . . ,Noretnimere.d;:to,.{~datd/coClld no t 
r~' c:. reach dal!lQ plot • 

. ,: .:'. . ~~o·· ono .. ~:.oCl'tst!sfIfHnp~!,~aOl:th6'l.e 
1 .9 
5.5 
1 .8 

0.4 
1 .5 
2.0 
1 .8 

10.6 

4.9 

0.7 
5. 1 
5.3 
4.4 
4.8 
4.1 

16.9 

COUld not approach due to 
broken hi.1I. 
Agri.land and habitati.on 
Steep s10pe 

Ho. Enu. data/Steep s10pe 

P10t fa11s on open tree forest 

Cou1d not approach due to ori
gin of a na1a/Ina ccessib1e. 
P10t cou1d not tack1e due to 
unapproachabi1ity. 

No data due to steep s10pe 
-do

Steep hil1 
Barren 1and 
Steep s10pe 

Habitation 



- 67 

- - - - - -. ... - - - - - - - -x- - - - - - -1 2 3 4 5 6 7 8 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
5.5 1.51 5 1 n IV x x Berren 1and 
56 151 5 2 R IV 16 20.7 
57 151 7 1 R IV No data/Land without 

58 151 7 2 R 
vege tation. 

V 17 6.2 
59 1613 1 R V 21 20.12 
60 19,1 3 2 - R IV No det<::./Rocky surface/No tree 
61 • 1614 - 1 R V 15 18.6 
62 1614 2 R IV 12 7.3 
63 161 7 1 u V 3 
64 171 :3 2 R V 21 40.58 
65 1812 1 R V 12 20.02 
66 1813 1 R V 25 19~96 
67 1817 2 u v 4 
68 1913 1 R V -_ 16 12.8 
69 1913 2 R V 5 
70 201 3 , R V 6 '. 
71 2013 2 R V 4 .. 
72 2112 1 R V 7 

- - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - -
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