

















iv) Trees above 70cm. diameter is absent in
the stratum, ) .

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

' The occurrence of important species 1n this
stratum is giwven in the following table:

Species name Stem/ha. Percentage
Schima wallichii . 20 .000 18.52
Puabanga. grandiflora 18.000 16.67
Albizzia spo. 10.000 9.26
Dysoxylum species 10,000 9.26
Canarjijum species 8.000 Ta41

St ratum-TT 900-1800m(reserved forest-—-West Sikkim)

An analysis of the data in this stratum reveaeals
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 10-1%cm. and 20=29cm. diameter Classes followed by
15.95% and 13.76% - in 30-39cm. and 40-49cm.diameter
classes respectively.

<) Trees arc pPresent in all the diameter clas-
ses upto 100am. and above,

d) The main species in this stratum is
Castanopsis hystrix followed by Symplocos theifolia,
Alnus nepalensis etc. Stem per hectare for some of the
important species are as follows:

'Species name - ' Stem/ha. - Percentage
Castanopsis hystrix 25,000 - 17.24 :
Symplocos theifolia 19.375 13.36
Alnus nepalensis 16.875 11.64
Quercus lanceacfolia 15.000 - 10.34

Schima iwallichii 11.875 8.19

St ratum—IT 900-1800m unreserved forests-West Sikkim

Salient features in this stratumn -are appended
below: -~ .

i} DNumber of stems/ha. is 141.000, .
: ii) Predominant species are Alnus nepalensis
and Schima wallichii, -

il

c) Stams arce mostly concentrated in the lower
diameter classes i.e. 10=19cm. and constitute 41 ,05%
of the total number of stems followed by 30.50%,
12,.50% and 9.13% in 20~29cm.,30-3%cm. and 40-49cm.
diarieter classes. . :

k]
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d) Important species in this stratum are
furnished below :-—-
Species name Stem/ha. Percentage
Alnus repalensis 44,250 31.38
Schima wallichif 18,500 13.12
Castanopsis hvstrix 8.250 5.85
Engelhardtia spicata 7.750 5.50
Ficus species 4.875 3.46

Stratum~ITT,1800-2400m, 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-~3%9cm. ,and 40-49 cm.dia-
meter classes respectively,

cl: Trees are present almost in all the
diameter classes,

al- Stems are present even above 100cm.
diameter class,

el The main species in this stratum is

Symplocos theifolia. <£pbems per hectare for some,

of the important species are as follows:—

Species name Stem/ha. Percentage
Symplocos theifolia 52,725 . 22,16 T
Castanopsis hystrix. 38.220 s 16.06
Quercus spb. 22.244 11.45

Eurya japonica 16,366 5.88
Machilus spp. . 9.506 4.00

—— -

Stratum—-IIT,1800-2400m, unreserved forests—-.West Sikkim

Following ob ssrvations can bé:nade Erom
this stratum:

a). Number of stems/ha.ls 148.568

b) Stems are evenly distributed in all
the diameter classes

c) Maximym concentration of stems is
noticed in 10-19%cm. diameter class which accounts
35.6:2% of the total stems.

. d) Principal species in this stratum are
Alnus nepalensis, Symplocos theifolia, Castanopsis
hystrix, Stems/ha., with percentage of ocourrence for
important species are summarized below t-

Species namne Stem/ha. Percentage
Alnus nepalensis 31.752 21.37
Symplocos theifolia 24,304 16,36
Castanopsis hystrix 20.776 13.98
Eurva japonica 8.232 5.54

Quercus species 8.232 5.54

-



3.3.7 Stratum-IV,2400m and above,rescrved forests-West
Sikkim district:

. . The folliowing observations have been
- made in rcecspect of this sStratum:

al Number of stems per hectare is
276.843, . ) ’
b) Most of the stems arc concentrated
in lower diameter classes i.e, i0-19cm.diamcter class
which constitute49.12% of the total stems followed by
20-29cm., 30s39cm., and 40-49cm. diameter classes,

c) Stems are evenly distributed over all
the diameter classes

d) The principal species in this stratum

are : .

Speciles name ) i ) Stems,/ha. Percentage
Quercus pachyphylla 36,855 13.31
Symplocos theifolia 28.570 10,32
Tsuga dunosa 25.427 9.18
Rhodocdendron barbatum 23.713 8.57
Rhododerndron arboreum . 19,713 Tal2
Quercus lamellosa 13.9929 5.05

3.3.8 Stratum-IV,2400m and above-~unreserved forests~
West Sikkim @istrict: - -

The number of stems/hd. is chbserved to be
150,000 only. . The associations are mainly Tguga
dumosa, Quercus pachyphylla, Rhododendron arboreum
and Viburnum spp.

Nunber of stems is maximum in 10-19cm.
and 20-29cm. diameter classes which constitute 46.67%
of the total stems. Stems/ha. above 30cm. diameter
class 1s only 10,000 which accounts to 6.67% only.
stems/ha. and percentage occurrence faor socme of the
important species are given below :=-

' Species name 7 Stems/ha . Percentage
Tsuga dunosa 50, 000 33.33
Quercus pachyphvyllia © 30,000 20,00
Rhododendron arboreum 20.000 13.33
Yiburnum species 20.000 13.33

Acer campbellidl . 10.000 . 6.67

3.3.9 Stratum—I upto 900m,reserved forests—-North Sikkim
district: o

No estimation is made as there is no
rescerved forest area in this stratum.



3.3.,10 Stratum—-I upto 900m—unreserved forests-North
Sikkim district:

Stems per hectare in this stratum is
22.000_Following observations are made from the
‘distribution of stems in this stratum:

a) Stems are concentrated in the diameter
class 10-19cm. which constitute 31 .82% of the total
stems, -

b) Trees above S5Ocm.diameter class is
practically absent, -

c) The important species in this stratum
"> mainly are Alnus nepalensis and Bischofia

javanica. '

Stems/ha. with percentage distribution of
some of the species are furnished below* .

Species name Stams/ha - Percentage
alnus nepalensis 80.000 36,36

« Bischofia javanica 50.C00 22.73
Albizzia procera 10,000 - 4,55
Castanopsis indica + 10.000 4,55
Sghima wallichii 10,000 4.55

3.3411 Stratum-TT 900-~1800m, reserved forests—North Sikkim:
district:

Number of stems per hectare in this
stratum dis 158.88%. The followingrobservation is
made from:the distribution of stems in this stratums:

a) Maximum concentration is noticed in
20-2%cm. diameoter class followed by 10-19cm. diameter
class, the contribution of the same being 36.36% and
30.77% respectively. . :

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

¢) Alnus nepalensis is the main specics
in this stratum,

. Stems/ha with percentage distribution for
some of the important species are furnished below:

Species nane Stems/ha, PercentageU
Alnus nepalensis - ) 36.36 -
Machilus species 12.222 7.69
Brassaiopsis metis 6.667 - 4.20
Engelhardtia spicata 6,667 4.20

Cedrela togna 5.556 3.50
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3.3.12 Stratum-IT, 900-180Cm, unrescerved forests-
North Slkkim district:

NUﬁber o? stems per hectare in this stratum
is 175.000  The princi-pal species in this stratum are
as under:?

species . name Stems/ha. Percentage
A;nus hepalensis 62 .500 35.71
Viburnum specles 21 .250 12.14
Engel hagﬁtla spicata 15.000 8.57
urya japonica 10.000 5,71
Schima wallichii 8.750 5.00

L
v

Most of the trees are concentrated within
40cm. diameter class and stems above 60cm.diametre
class ds practically absent. The distribution of
stems by diameter classes is 25.71% in 10-19cm.

cdiameter class [ollowed by Z0.37H wed SO eld9é Lirn
20-29cm. armd 30-39cm. diameter classes respectively.

3.3.13 Stratum—III, 180C=2400m, reserved forests--
North Sikkim district: B

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

a) Nunba of stems per hectare in this _
stratum is 206.671.,

b)) 33.87% of the stems are concentrated in
10=~19cm. diameter class followed by 26.61%,14.52% and
12 .10% in 20-29cm, 30-3%cm. and 40-49cm. dlameter
classes respectively. )

c) The-important species in this stratum
are Eurya japonica, Alnus nepalensis, and Castanopsis
hystrix. Stems/ha. with percentage distribution for
some of the species is furnished below :

Species name Stems,/ha. Percentage
Buryz japonica 21.667 ) 10.48
Alnus nepalensis ¢ 18.334 . 8.87
Castanopsis hystrix 13.334 6.45
Machilus species 11.667 5.65
Syvmplocos theifolia 11 .667 - 5.65

3.3.14 Stratum=III, 1800-2400m,unreserved forests-—
North Sikkim district:

Number of stans per hectare in this stratunm
is 139 999 only. Principal species in this stratum
are Symplocos theifalia, Alnus nepalensis, etc. Some
cf the important species with their percentage
distribution in this stratum are given below :
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Species name Stems/ha. Percentage
Symplocos thzifolia 26.666 19.05
Alnus nepalensis 13.333 Q.52
Cinnamomum species 13.333 9,52
Macaranga peltata 13.333 9.52
Cedrela febkrifuga 13.333 9.52

The distribution of stems is maximum 1 .e.
52.38% in 10-l19cam.diameter class followed by 16.67%,
7.14% and 9.52% in 20-2%cm.,30-39cm. ,and 40~-49cm., ,
diameter classes respectively.

33415 Stratum—~IV, 2400m and above -~-reserved forests—

3.3.16

North Sikkim AdAistrict:

The following observations have been made in
respect of this stratum:

a) Number of stems/ha. is 147.000
b) Important species in this stratum are
Abies densa, Tsuga dumcsa 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) Stems per hectare with percentage distri-
bution of some of the species are furnished below:

Species name Stems/ha. Percentage
Abies densa 23,000 15.65
Tsuga dumosa 15.000 10.54
Acer campbellii 14.000 2.52
Quercus pachyphylla 8.500 5.78

Alnus nepalensis 8.000 5.44

i o e

Stratum-1IV,2400m and above- unreserved forests-—
North Sikkim district:

The following observations have been made
for this stratum:

a) Nunber of stems per hectare is 143,332

only
b) 93.02% of the trees are below 30cm.

diameter class,

c) Trees above 60cm. diamcter class is
practically absent,

d) Stems/ha. for some ofthe important species
are furnished below:
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Species name | BCamssnal T TPercentage
Alnus nepalcnsis 103.332 72,09
ARIEE gEnmss 13.333 9.30
Castanopsis hystrix 3.333 2.33

3.4 Tree volume study:

As local volume table for most of the
important species in West and North Sikkim districts
wWere available with the State Forest Department,

.development of wvolume equations from felled tree data
was not necessary. Volume table for the following
species are Used :—
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3.5 Stceock table :

Timber volume per hectare alongwith estima--
ted volume for both the districts is given by species
and diameter classes in table 74l to 7.4, 9.1 to 10.4
and 12.1 to 12.4. :

1
Timber volume in the Pregsent analysis ig
defined as underbark wvolume of trees with D.B.H.(n.B.)
30cm. and above. Volume below 30cm. diameter (0.B.)
is not included in the present volume calculation.

An abstract of wvolume Per hectare for both
the districts in respect of reserved and unfeserved
forests. is as under :

-

SErat—. ATEI= West DisStriot North District

um tude Reserved Unreserved Reserved Unreserved
(mtr;)Vol(m3)/ha.Vol.(m3§/ha. Vol.(m3)Vol.(m3J /ha,
.o . . . '  per ha.
I Upto 900 90,650 62,800 - 61,000
IT 900-1800 50,325 32.137 47,778 S54.750
III1800-2400 83,614 37.565 72.335 49,666
Iv 2400+ 116.238 - | |, 2.800 . . 135,200 - 6.667

3:5.1 Yolume studies:Stratum-I(Upto 90Cm reserved forest):
West District:

Volune per hectare in the stratum is 90.650ma3.
An analysis of the volume table for the stratum leads
to the following inference :

- al) - Shorea robusta 'is the pPredominant
species in the stratun and contributes about 54% of
the total volume of the stratum,

P b) - Castanopsis 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™T voTune in the stratum.

Volume distribution by different’ diameter
classes in the stratumn is as under :

Diameter class Percentage of volume
30«=39cm. 17.8
40-49cMm. - N : " 44,6
50-=59cm. 24.9
&0=59cm. 7Te7
70=79cm. 5.0
90—99Cm. -
10C cm.+ -

Thus it is evident " that maximum concentra-
tion of volume lies in the diameter class 40-49cm.and
volume above 80cm. diameter class is absent in the
stratum.
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Volume studies Stratum~T upto 900m.Unreserved
forest-- st district: E////

Volume per hectare in thg/s ratumn is
62 .800m3. Notable feature of volume distribution. is
as under - '

a) Duabanga grandiflora dis the principal
volume contributing species and contributes about
27.4% of the total volume,

b) Terminalia myriocarpa contributes about
13 0% -‘of the- total volume followed by Canarium spp.
(L0.8%) and Schima wallichif(9.6%).

Diameter class—Wiée'diétribution of volume
in the stratum is under :- o

Diameter class . _Percentageuofﬁchu;rence

30-39cm. 15.3-

40-49cm. 35.7- ‘

50-59cm. 35.0- -

60-69cm. 14.0 °

Thus it is clear that volume above 70cm.dia.
class is totally absent in the area, C.-

Volume studies-Stratum-—-II:; 900-1800m—réserved forests—

Hest district:

An analysis ‘of the volume tab;e leads to the
ollow1ng inference :

..

; a) volume per heftare in the stratum is
5C.325m3.

v

b} Quercus species is the main volume
contributing species and contributes about. 11.7% of
the volume followed:by Schima wallichii(8.7%) and
Castancpsis hystrix (8 7).

o

Dlameter class—w1se distrlbutlon of volume
is as bcelow -

 Diameter class Percentage of occurrence
30<39cm. 15.5
40~-49can, 277
50=-52cm. 14.9-
60~69cm. 12.2
70-=79cm. 4.5
80"'89Cm4 8.2 .
90—99(:1'“. 3"5'
100cm+ 9.5
- - The aforesaid table clearly shows a positive

aspect in the stratum. Volume is represented in all
the dlameter classes. Volume contribution by trees
above 100cm. diameter class is about 9.5% of the total
volume.
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Volume studies-stratumn-ITI,900~1800m —unrescrved
forests-— West district:

- Volume per hectare in the Stratum is
32.437 m3. Salient features of volumne distributien
in the strata is as below : .

a)- Castanopsis hystrix is main velume
contributing species and contributes 11.5% of the
total volume in the stratum.

This i1s followed by Schima wallichit that
contributes 10.2% of the total volume.

- Diameter class-wise distribution of volume
is as under:-

Diameter class ] Percentage of Volume
30=39cm. - R 28.3
40-49cm. 31 .5
50-59com. e 21.2
60-69cm. 9,0
70=79cm. - 4:3
80-~89cm. 2.7
90-99cm., T . L -
100cm .+ 3.0-

Stratum~IIT- reserved forests—(1800-2400m)-
West District:

Volume per hectare in the stratum is 83.614m3,
The salient features of the stratum are :-

) a) Quercus species is the most Predominant
speciés in the stratum and constitutes about 7.5% of
the total volume. Moreover, voclume is distributed
over all the diameter classes. It is cbserved that
contribution of volume in diameter class 100cm. and
above is about 21% of the total volume of the specics.

b) Cinnamomum is the next volume contribu-
ting species and contributes about 26.6% of the total
volume. Diameter class~wise distribution of the
volume is as under:-

Diameter class Percentage of volume
30-3%cm; 137 -
40=49cm. - ' 21.9
50=59am., T 12.6
60=69cm. 16.0
70=79cm. 9.1
80=8%am. _ 5.9
90-99cm,, B - 9.7
100cm.+ ' ) 11.1




3.5.8
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Stratum-=III(1800-2400m)~unreserved foraests—
West District:

; Volume per hectare in the stratuﬁ/is
37.965m3. Predaominant species in the stratum in
respect of volume contribution is Castanopsis hystrix
which contributes 25% of the total volume fol lowoed
by Quercus species with a volume contribution of
26.1%. N

Diameter class-wise distribution of volume
in the stratum is as follows:

Diameter class. Percentage of volume
30-39cm. 23.5
40~49cm. 23.6
50-59cm. 16.2
60-69cm. 7.2
70=T79cm. 8.4
80-89cm. 6.8
, 90~-89cm. 5.8
100cm.+ 8.5

Stratum-IV-2400m+ - reserved forests-West District:

Il .

Volume per hectare in the stratum is
appreciably high and is 116.238 m3. This is owlng to
less biotic inferchnce in this Bigh altitudinal zone.

Predominant species in the stratum in
respect of volume is Tsuga dumosa which contributes
18.6% of the total volume followed by Quercus
pachyphyll131(18.3%) and Quercus lamellosa(l2.3%)
Diameter class-wise volume contfibution is as umder: -

Diameter class Percentage -of volume
30-39cm. 8.5 '

40-49cm. . 14.5

50-~5%am. ) - 10.5

60—69(:1“. - [ 17.6

T0<79¢m. s 11.9

B80-8%em, - 10.0

90~-99cm, 14,4 .. . )

;OOcm.+ 12.6

Thus 1t can be safely concluded that
percentage contribution of volume by mature trees over
60cm. diamcter is about 66.5% of the total volume,

Stratum—-IV._ 2400m&—unreserved forests—-West District:

Volume 'per hectare in the stratum is only
2.8C0m3. Tsuga dumosa is the only species in this
stratum. It is present only upto 30cm.diameter class.
Diameter class-wise volume contribution is as under:

-

Diameter class Percentage of volume

30-39cm. 10620 -
40cm.and above Nil




3.5.9 Stratun—-I - upto QOO,m. unreserved=forests—
North District:

Volume per hectare in the stratum is
61.000m3." Predeminant species in the stratum is
Alnus nepalensis which contributes about 62 3% of

cthe total volune. Distribution of volume by diameter
class-wise is as under:

Diameter class Percentage of volume
38-=-39cm. ' 149,18

40-49cm. 50.82

3.5.10 Stratum=II- 900-1800m - reserved forests—
North district: -

Volume per hectare i thée stratum is 47.778m3.
The principal volume cont ributing species is Alnus
nepalensis that contributes 58,0% of the total
volume. Volumg contributicon by individual species
other than Alnus nepalensis 1s insignificant. Volume
distribution by diameter class—wise is as under:

Diameter class 7 Percentage of volume
30"‘390”1 ) 2’? L) 7
40=49om. 43,5
50~59cm. 16.9
60—-69cm. 11.9
70cm.d Nil

Thus volume above 70am. diameter is totally
absent in thé stratun. ‘

3.5:11 Stratum—IT - 900=-1800m= unreserved forestse—- B
North district‘ .

Volume per hectare in the stratun is
54,750m3. Principal volume contributing species
in the stratum is Alnus nepalensis and contributes
about 50% of the total volume. Volume distribution
by diameter class-wise is as unders:

Diametgr class Percentage of volume
30+39cm. ' 51,6
40-49cm. : 36.8
50-59am, 14,6
60-6QCm -
70~=T79Cm. -
BO—SQCTT\. 7 .O

3.5.12 Stratun~III- 1800~2400m ~ reserved forests—
North district:

Volume per hectare in thsa stratun is
72.335m3., Castanopsis spp.is tho predominant volume
contributing species and contrloutbs about 23.,0% of
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the total volume: followed by RQuercus spg;’égat
shares 20.5% of the total volume. Contribution by
other species occurring in the stratum is insignifi-
cant . Diametcer class-wise volume distribution in
the stratum is as under:-

Diameter class Percentage of volume
30=39cm. - . 12.4
4C6~-49¢cm, 19.4
50-5%9com. ' 19.8
60-69cm. 3.9
70-79cm. 4.1
80‘-89@“- = . 5 .l
90-99cm. . 12.9
10Ccm. + T 22.4

—

3.5.13 Stracun-ITI(1800~2400m)~unreserved forests-—-
rth district:

Volume per hectare in the stratum is
49.666m3. The predominant volune contributing species
in the stratum is Castancopsis hystrix that. contributes
40.9% of the total volume. Diameter class-—-wilise volunc
distributlion is as under : -

a

Diameter class Percentage of volume
30-39cm. 8.1
- 40~-49cm. ) 18.7
50-59cm. : 20.1
. . 60-69cm. -
70=79cm. S 12.1 -
80-8%9cm. -
90-99cm. 18,7
100cm .-+ 2Z2.3

.- and a ‘
3.5.14 stratum—IV(24OOm.}1 gégggagd~forests -

North district: -

- Volume per hectare in the stratum is
135.2 m3. The principal volume contributing species
in the stratum is Abices densa and contributes 30.4%
of the total volume followed by Tsuga dumosa(20.1%),
Acer campbellii(l0.6%) and Pjcea smithianal(7.6%)..

) DIameter class-wise distribution of volume is as

under :-—
Diameter class Percentage of volume
40=49cm. 12.1
60-69cm. 17.0
7O=79Ccm. 16,9
80-89cm. 15.3
90=99cm. -

100cm.-+ 14,1

o SIS, o ———
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Thus it is evident from the aforcsaid table
that volume contribution of stem above 100cm. diameter
is appreciable and about 14% of the total voluna.

3;5.;5 Stratum-~-IV(2400m and above) - unreserved forests-

North district,

: Volume per hectare in the stratum is only
6.667m3 which clearly reflects the degraded status
of the forest Ccrop. Machilus species ard Macaranga
eltata | are the two major species which comtributes
45.0% and 35.0% of the total volume. Diameter clagsg-
wise distribution of volume is as under:-

Diameter class . Percentage of wvolume
30~-39cm. 20.0
40=49cm. 35.0
50~-59am. _ 45,0
3.6 Error calculation:

Standard error has becn eétimated separately
for each stratum both wWest and North districts for
regserved forests only. Percentage of error for ecach
stratum in the districts is given as under:

West district:
Stratum Forest area Volume/ha. S.=. %
{(in ha.) (in m3)
TI{upto 900m) 171407 90.650 T = T
IT{900~1800m) 1117 " 50.325 14.40
ITTI(1800--2400m) 12325 83.614 7.55
IV (2400m+) 34690 116.228B 10,50
Totallorth,district: 49595 -105,991 10.65
I(uptc 900m) - - - - *
IX(900~1800m) 1581 47,778 12.54
III(1800n2400m) 16457 72 .335 22.93
IV (2400m+) 69115 135.200 11.79
TOtal : 87253 121,658 §.99
* ‘No errcor is calculated for stratum~-I, West Sikkim
and stratum-I, North Sikkim reserved forest area
due to absence of sufficient representation of
plots. ’ .
3.7 Plot _data analygis:

Analysis of plots surveyed during inventory

is summarised in the following praragraphs.
3.7.1 Distribution of forest area by legal status:

Distribution of forest area by legal status
for both West and. North districts is shown in the
table below @
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Legal Status Percentage of area

West district North district

———— -

1. Rescrved forests. 48.61 67.14
2. Protected foroests 0,93 4.29
3. Unclassed 32.50 -
4. National park - -
5. Private forests 13.62 20,00
6. Private land with 3.10 5.71
trees ownaed by Govarrment
7. Undetcecrminced l1.21 2 .86
100,00

Total:100.,00

The above table clearly shows that major
portion of the forest area lies in the reserved
forest in both the districts. North district occupies
more reserved forest area than the West district.,
Percentage of Unclassed forest land is guite apprecia--
ble in West district but it is absent in North district.

Private forest also occupies a significant area
in both the districts as indicated in the above table:

Distribution of forest areca by lahdusc:

An analysis of the landuse classes as per
inventory data for both the West and North districts
is shown in the table beclow :

Landuse Percentage of area .
West district North district

Dense tree forests 18.83 28.57
Moderately dense trac 45 .98 41 .43
Open treec forests 22.52 17.14
Scrubk forests - 2.47 1.43
Bamboo forests - -
Shifting cultivation . ‘ - -
Young plantation of ,,
forestry species ' 0.93 -
Trees in” line -~ -
Forest road etce. - -
Govt .grass land - -
‘Barren lands 0.62 4.29
Agricultural land without
trees in surround T72 5.71
Mon—-forestry plantation 0.31 -
Habitation - - 1.43
Watcer bodies - - -
Other lands - - -
Agricultural land with
trecs 1n surreund 0.62 -

T T T Total 100,00 100.00

- —r
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Dense forests constitute 18.83% and 28,57%
of the total forest arca in West and North districts
respectlively. Moderately dense forests contribute
the major portiofn of the area in both Lhe districts
Comprising 45.98% in West and 41 .43% in North district.
Open farest is only 22.52% in West anda 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 Woest. Problem of shifting
cultivation is practically absent in both the districts
and there is no bhamboo bearing forest also in the
region.

LDistribution of forest area by general Lopography

class:

Both the districts are upland tract which
consists of wery hilly to hilly terrain all over the

rAred,

-

Peorcentagc of arca
West district North district

Ggeneral topography

Flat : - -
Gently rolling 0.96 - -
Hilly - 21 .34 26,09

Very hilly 77.70, 73.91

.

Very hilly arza constitute 77.70% and 73.91%
in West and North districts respactively. 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.

3.7.4 Distribution of forest area by aspect:

J

Due to existence of a hilly terrain, aspect
varies from place to place. An analysls of the plots
surveyed in the project area shows the following
classilification:

Item FPercentage of area
West district North district
Northern 11.386 11.59
North—-castern - 20.82 15,94
Eastern 9.15 4,35
Sout h~castern 20.81 11.59
Southern 9.15 17.39
South-western 16.09 . 14.49
Haestern 4 .42 13.06
North—-western 8.20 11.59
No aspect - -

T TR G RIY T 100 .68 T 100,36




It is,observed from the above table that main
aspect lies between MNorth-castern to Socuth-eastern.

Distribution of forest area by rockiness:

Percentage of area by rockiness classes in
both the districts is as under:

Icem Percentage of arca
West district  North distrist
High - T 1.26 777 4,41
Medium 15.46 11.76
Low 25.87 36.76
No rock 57.41 47.07
Total : - - 7T 105,00 166,00

It is evident from the asbove table that
parcentage of rockiness is not high and most of .the
project areas in both the districts lie within
no rock" zone. -

Distribution of forest area by humus: .
T : o T

Presence of humus is evident in both the
districts: T

-

— —— - ——— i "

Iten .. Percentage of aréa .
West district Narth district

Shallow h 51 .59 88.33

Medium 23.73 15.15
Deep - 3.48 -

No humus 21 .20 1.52

Total: 100.00 100.00

It 1is clear from the above table that deep
humus layer is practically absent in both the
districts. Shallow humus laysr is.the predaminant
feature in the two districts followed by medium
humnus layer. ~

Distribution of forest area by soil colour:

The colour of the upper horizon of the soil
below the humus layer is determined. Percentage of
area with respect to soil colour is given as beclow:

Icepn Y Percentage of area
West district North district
Black 0.32 _ -
Brown 97.46 ' 98,48
Red : ’ - -
other - - 2.22 - -
No"soil - ) - ©1.52

Total: 160,00 100.0G
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In general, it is observed that the soil
colour is brown in both the districts.

Distribution of forest area by soil consistency:

The state of soil consistency indicates that

88.60% and 93.93% of the areas in West and North
districts are slightly compact. This soil consistency -
which is prevalcent in most of thHe arcas supports good
forest crops. Friable and compact soil constitute

only a little portion of the area. The distribution
of forest area by soil con51stency class is given
below: ' .

a -

*
[

It am . . Percentage of area -
= “West district North district

Friable - 10.13 3.03
Slightly compact 88.60 93.83
Compact 1.27 1.52
Cemented - -

No soil -, - 1.52
Totalr:s: 100,00 100.00

Distribution of forest area bi soil texture:

e

Texture of soil refers to relative occurrence
of clay., silt. and sand. Percentage area in respect of
s0oil texture classes for both the districts is as under:

Ttem Percentage of area
- B West district North district

Clayey ] - -
Clayey loam . 44 .33 12.12
Lioam ) 26.08 46.97
Sandy loam 18.67 39.39
Sandy - -

No soil i Q.32 1.52
Total: 100,00 100,00

In West district, major portion of the area
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.

Distribution of forest area by coarse fragments:

Coarse fragments include gravel, boulders,
loose stones. Percentage area for the coarse frag-—
ments classes as below:

e ——— 0 ey

Ttem . Percentage of area
WEst Gistrict North district

Loose stones 8,28 24.24

Bouldery 15.29 18.18

Gravely 30.89 21 .22

No coarse fragments 45.54 36.36

‘Total: ; 100.00 100.00




It is seen from the above table that only
30.89% and 21.22% area are "gravely" in West and North
districts respéctively followed by "houldery" which
is 15.29% and 18.18% of the total forest arca. 45.54%
area in West and 36.36% area in North districts have
no coarse fragnénts.

3e7.11 Distributicon of .forest area by soil depths?,

Parcentage of forest area by various soil
depth classes is given below:
g

ITEM Percentage of area
West district North distric;
No soil 0.32 3.03
Very shallow 0,64 3.03
Shallow 6.34 6,06
Medium 37.14 33.33
Deen 55.56 ) 54,55

- Total: ) 100.00 106,00

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

3.7.12 Distribution of forest area by goil erosion:

The extent: of soil erosion in both the
districts is given in the following table:

Ttem T - __Percentage of area
e e o West district North district
Mild erosio _ 86.08 95.38
Moderate erosion . - 12.65 ) 3.08
Heavy erosion ST 1.27 1,54
Total: « : o - 100,00 , 100,00

The above table clearly shows that heavy
erosion occurs only in 1.27% area of West ‘and 1.54%
area in North districts respectively., Mild erosion
is noticeable in majority of the areas in bath the
districts.

1

3.7.13 Distribution of forest area by origin of stands:

The present study shows that in both the
districts the forests are mainly natural forests
of seed origin. It constitutes 92.57% and 100.00%
of the total forast arca in both West,and North
districts respectively. MNatural forest of coppice
origin is practically absent in the region.Mammade
forest is observed in West district which accounts
7.43% of the forest area of the district,
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The distribution of forest arca by origin of
stand i1s given in the following table f-

Item . -—..Percentage of area
Wwest district North district

Natural forest of -
seed origin 92 .57 100.00
Natural forest of
coppice origin - -
Manmade forests T.43 -
ToxAals . LT .--180.00 T TTUTTI00.00. - L

T A IS |
ks e o S im ——

Distribution of forest by top height class:

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

Top height classes Percentage of area

(in mt.) West district North dlstrict
Upto 10.meters B 6.76 - -
11 to 20 meters 43.90 | 31.58
21 to 30 meters 47 .65 66,67
31 meters + 1.69 1.75

Totalz T 100,60 100.00 g

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

-

3.7.15 Distribution of forest_area by size class:

The I1nventery results shows that in West
district 32.65% of the area is under mixed size class
followed by big sized timber constituting 31.29%.
Small timber comes next in nunber and constitute
21.09% of thes total crop. Pole and regeneration
constitute 14.97% of the -total standing tree CropPa.
The position 1s somewhat different in North districe
area where small timber constitute 44.07% covering
the maximumn area. Big sized timber followed next
constituting 32.20%. Pole crop constitutes only
3.39% of the total arca. The distribution of area
by size class is given hercunder: ..

.. o r—— % o ————

Ttem Percentage of area
West district North district
Regeneration 1.36 -
Pole crop i3.61 3.39
Small timber 21.09 r, 44 .07
Big timber 31.29 . 32.20
Mixéd size class 32.65 - 20.34

. - ——— [ Sera— B —

Total: 100,00 100.00
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3.7.16 Distribution of forest area by regencration
sStatus:

As per guideline laid down in the “"Manual
of instructions for. field inventory" of the F.S.I.,
regeneration status was considered only for some of
the important specles namely Symplocos theifolia,
Quercus lanceaefolia, Burya japonica, Alnus
nagalﬂn51s, for West Sikkim district ang Alblzzla Spo.
Macaranga peltata, Alnus nepalensis, Quercus SPP-
Cedrela toona, Machilus spp., Rhododendron spp. in
North Sikkim district. .o

Thus the present study deoes not reflect the
general regeneration status of all the specics of the
pProject arzas in the two districts.

Distribution of forest arcas by various
regeneration classes for the above species is given
in the following table:

Tt am Percentage of area
West district North district

Profuse 7T TETEE T -
adeguate 16,72 4,17
Inadeguate 31.74 41 .67
Absent 41 .3Q 52.08
Damaged raegenceration $0.68 | 2.08
Total: T 100,00 ' 100,00 7T

- ey 2 g g e -

3.7.17 Distribution of forest arca by injuriesg
to crop: L.
Injuries to crop includes borer attack, top

drying., girdling:; scarring etc., Percentage of area
affected by various injuries is as follows:

e r—— il = e —

- - hm arrm v

Item . - Percenctage of area
West district North district

Borer attack : - -
Top drying - -
Girdling and illlClt

felling 26.19 17.54
Scarring of trecs . 1.36 -
Lopping for fodder ) 0.68 -
Wind damage and floed

damage 4 .42 1.75
Other injuries(climber

damage, wildlife and .
light&ing damage) 55.45 26.32
No Injury 11,90 ' 54,39

.Total: 100.00 TTTT1T66 .00




3.7.18

3.7.19

It is wvery clear fron the above table that
crops in the North district are subjected to loss
injuries than thé West district. However, damage
by human agencies, such as girdlirg which is 26.19%
and 17.54% in West and North districts call for
prot=ctive measures in vulnerable belts. Natural
injury in both the districts are not significant.
Other injuries which include climber damage, wildlife
and lightning damage are 55.45%, 26.32% in West and
North districts respectively.

Distribution of forest area by fire incidence:

Percentage of area affected by fire incidence
in both the districts is as under:

Type T Fercentage of area N
West district North district
Very heavy - 4,39 o -
Frequaent 1.69 . -
Occasicnal 28.72 37.29
No fire 65,20 62.71
Total: 100 .00 TTTTI00.00 )

—— —— - — e

It is evident that there is no appreciable
incidence of heavy fire. Occasional fire occurs in
both the districts from time to time and extends to
28,72% in West and 37.29% in North districts.
Preventive measures are to Be taken in both the
districts.

Distribution of forest area by grazing. incidence:

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

Itam Percentage of arca —
Weost district North district
Heavy grazing ' T 9,46 -
Medium grazing 38,51 1.69
Light grazing 32.09 27.12
No grazing 19,94 7r .19
Total: 100,00 100.00

—— e e — — -

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 the West district 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 natural regcecneration and reforestation.
As an alternative, it is to be experimented if
rotational grazing can be introduced in certain
demarcatad areas for the cattle ropulation.



3.7.20 Distribution of forest area by cbstacle

class.

. The obstacle class for- both the districts is
as under:

It ems ercentagc of area
: West district North ‘district

Badly cut up area ) 1.66 8,62
Average distance

less than 3m 1.66 -
Average distance

3m to 5m 18.21 3.45
Average distance

5m to 7m 30.46 22.41
Average distance

more than 7m 48.01 65,52

Total: 100,00 100,00

It is observed from the above table that
average distance between obstacles more than 7meters
is mAaximum in both the districts. 48.01% in West
and 65.52% in North districts. respectively.

3.7.21pistribution of forest areca by degradation

Status:

The survey result reveals that majority of
the areas are either moderately or mildly degraded
in both the districts. It constitute 71.23% and
34.85% in West and North districts respectively.
Deggradation is found to be more in West than the
North district. About 46.,96% of thc forest area in
North district is not degraded whercas the same is
14.38% only in West district.

Degradaticon due to grazing West North
fire,pollarding, illicit district district
felling and lopping

Heavily degraded ’ 11,99 10,61
Moderately ‘degraded- - L 23,29 - 12,12
Mildly degraded ST 29,11 4,55
Not degraded 13,01 42 .41

B i i e e e T U

Degradatlon due to natural
calamities e.g.landslides,

glaciers,flood,ralnfall

Heavilyu.degraded 2.40 7.58
Moderately degraded 7.19 3.03
Mildiy degraded ) 11.64 15.15
Not degraded Lo, 1.37 4,55
Total: T - 160,00 7T 100.00

-

Heavily degraded areas account for 14.39%
in West and 18.,19% in North districts respectlvely.
Suitable afforestation measures are to be taken in
degraded areas on a priority basis.

Range-wise information
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CHAPTER: IV

GRONING STOCK ANY YIELD

-~

Estimation of total growing stock:

. The total niumber of "stems in West and North
districts in different strata are summarized below:

i

District

Total stems('000 unit)

Stratum
Reserveg;A Unreserved N
o
West I upto 900m 199.500 153,900 < :13ﬁ
II 900-1 800m 161,965 787 .485 &3ﬁ>
IIT 1800~2400m  2932.660 915.476 _BAC 4 2 o
TV 2400m+ 9603.694 148.650 7 eV o |
; &S
Total: 12897.815 2005,511 =
North I upto 9C0m TS =
IX 900-1800m 267.090 . 261.450
IIT 1800-2400m 3401.181 1151.911
IV 2400m+ - 10159.905 1485.922
13828.176

Total:

2899.283

Total volume:

Total growin&'stock of timber in West and

North districts is 5221118 m3 and 10615074 m3
respactively for reserved forest and 505689 m3 and
559563 m3 respectively for unroesyerved forests. An

. @bstract of total growing stock by district and
stratup is appended below :

ot

Total volume('000 m3)

Bistrict Stratum
Reserved - Unreserved
West I upto 200m 102,885 89.490 N =
IT 900=1800m 55.431 179.485 qtﬁﬂ w4
ITI 1800-2400m 1030.538 233.940 © 0\)*
IV 2400m+ 4032.264 2.774 \BQ
— —— o — — \Jﬁﬁ -
Total: 5221,118 505.689 \Fﬂ S(
MNorth T uptowg_c-)'d-h_‘—_""" e -— 6\ 3"6'
IT 900-1800Cm 80.307 81.796
ITI 1800-2400m 1190.417 408,651
Iv 2400m+ 9344 .350 69,116
Total: 10615.074 " 559,563

“

— x




Cbiccts of managgment s

Thers 'is no wvalid working plan operative in
the project arca. However, the objectives of general
pattern of managemcnt of the forests of the area ares:

a) to prescerve and improve the vegetational
cover all the area so as to prevent denudation and soil
erosion in hill slapas and conserve soil and moisture
regime,

b) to convert mixed irregular wet miscellaneous
forests into' regular even aged forest of economically
important ‘speciasg,

¢} to cover as quickly as possible barren

hill slopes with tree cover of suitable species,
d) «consistent with the above objcectives, to

obtain maximum annual yiel#in paerpetuity of forest
produce. - . : i

Thus the present management emphasizes on
prduction of forest produce which are reguired for
meeting the demand of the local -population alongwith

forest conservation measures. :

Rotation and conversion period:-

Oon the basis of data collected from silvicul~
tural division, West Bengal Forest Department., it is
observed that most of the broad—laaved species in the
adjacent Darjeeling and Kalimpong Divisions attain
exploitable diameter in 80 years. Hawever, during
ground survey, it was noticed that a sizeable portion
aof the growing stock partizularly above 2400m altitude
in the two districts is mature and overmature. Thus
a considerable portion of the growing stock is not
available for actual utilisation due to decay and

ovaer maturity. .

: - Inspitc of the aforesaid fact, the rotation
period for broad—-leaved specics cannot be brought
down as the growth rato of broad—-leaved species is

rather slow.

; It is, therefore, suggested that a rotation
period of B0 years for broad-leaved species be adopted

in general.

Further, 20% of areas above 2430m altitude is
recommended to be set apart as a protection belt in
vizw of the soil erosion rproblem in the area in
Jquestion and therefore, no felling will be carried out

there.

The annual yield for wvarious strata is calcu-
lated as given in the following paragraphs.
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Annual vield:

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

The growing stock in the present inventory
for West and North district comprises a large numbar
of commercially important tree species in irrggular
mixture. The age gradation and diamcter class
distribution are also strikingly lacking in unifor-
mity. Moreover, sufficient growth data of these
trees in natural condition are not available. Under
such circumstances, it is not possible to control
yield by volume.

) Thus 1in the present yield estimation for both
the districts, yield is regulated and calculated by
area only. "

It may be pointed out that 20% of the area in
Stratum—-IV 1s rescerved as a protection belt in view of
serious soil erosion problem in theée areas During
ground inventory, it became 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 stratum may bz worked out for yleld:

West district:

Stratum: T
Area of the stratum 1140 ha.
Workable area(aregto be worked
out at 80 years rotation) - ‘ 14.2% ha.
Timbcer volume/ha. . 90,650 m3
Total yield . 1291.762 m3

Stratun:IX

. Area of the stratum 1117 ha.

Workable area(araﬂto be worked ’

out at 80 years rdotation 13.96 ha.

Timber volume/ha. 50,325 m3
Stratumn:XIITI i

Area of the stratum - 12325 ha.

Workable arcea(area to be worked

out.at 80 years rotation) .-+ 154,06 ha.

Timber wvolume/ha. o 83,614 m3

Total yield 12881.573 m3
Stratum: IV

Arca of the stratum 34690 ha.

Area rescrved for protoction

belt (22%) 6938 ha.

Effective area 27752 ha.

Workable area(area to be worked

out at 80 years rotation) 346 .90 ha.

Timbar volume/ha. 116.238 m3

Total yield 4G322.962 m3



Thus tha total yield available from rescrved
forest of Wést district works out as 55198.834 m3.

orth district:

Stratum:TI
No yield is available since there is no area
in this stratum. '

Stratun:II

Arcea of thg stratum 1681 ha.
Workable area(area to be worked
at 80 years rotation) : 21.01 ha.
Timber volume/ha. ) 47,778 m3
Total yield . 1003.815 m3
Stratun:IITI
Arca bf the stratum 16457 - ha.
Viorkable arca(to -be worked .
at 80 years rotation) ) 205.71 ha.
Timber volume/ha. 72.335 m3
Total yield 14880,0322 m3
Stratum: IV :
Area of the stratum 69115 ha,
' Araa reserved for protpection
balt (20%) . 13823 ha.
Effective arca . - 55292 ha.
wWworkable area(tc be worked
at 80 yeArs rotation) 691.15 ha,
Timber volwme/ba. - 135.200 m3

Total yizld . ©3443.480 m3

Thus tho total yicld available from North
district works out ag 109327.227 m3.

An abstract of annual yield available €rom

Wast and North diétricps reserved forest is summarized
below:

P,

District Annual vield{m3)

Stratum Stratum, Straturn Stratum ° Total
I II . __ III IV _ i
West 1291,762 702°.537 12881.573 40323..962 55198.834
Sikkim )

North', - 1002.815 14880.032 93443,.480 109327.327
Sikkim

Total: 1291 .762 1705,.352 27761.605 133766.,442 led526.161 °

- o T i . 3-8 i
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CHAPTER:V

WO CONSWMPTION STUDY

Objectives:

Wood consumption study for West and North
districts were carried out with the following
objectives:

a) to study the consumption of wood for
various categories e.g., household, agricultural
implements, K.oil etc.,

b) to find out actual guantum of consump-
tion of fuelwood by the two districts .

c) forecast of future wood consumption for
the year 1991 and 2001.

Sampling desiagn:

A. Rural Sector:

A two stage stratified sampling design has
been adopted. The villages constituted the firsc
stage sampling units. Sampling of 7 villages from
North Sikkim and 12 villages from West Sikkim
districts were taken to arrive at a reliable estima-
ticn. ’ :

stage

The household formed the second/sampling
unit. At least, five households from each of the
selected village were selected randomly so as to
include different income group. In general, 1%
houscholds were surveyed in rural areas.

"B. Urban Sector:

A two stade sampling was adopted. In the
first stage urban centres were sclected. There
are only two towns in West district and one town
in North district of Sikkim.

In the second stage at least 5 households
from cach urban centre were sclected for enumneration
as toO represcnt all income groups. Attempt was made
to survey 5% of the households in the urban centres.

. . Questionnaire used for collecting data
during the survey is given in the manual.



Fiecld gdata collection:

Field data collection was carried out with
spccially designed questionnaire to obtain detalled
information. Selected villages for survey ware first
located in the mapsheets supplied by the Survey of
India. Assistance was somctimes obtained from the
local people and the local Officers for locating
the villages. After locating the village, the
assistance of Village Chicf was necuessary for collec-—
tion of data. 10 houscholds werc selected randomly
in each villags. The forms given in the ficld
were filled up by the respective investigators.

Sampling intensity:

pPilgtrict :West Sikkim:

Rural,” Popula- No.of No.of Samble Intensity of
Urban tion house~ house-- covering sampling
(No.) holds. holds  pppula- (%)
sampled tion(No.)

1 __2 3 T4 5 6
Rural 73485 13084 119 ?25 0.99:
Urban 1697 317 19 113 6,66
Total:75192 13401 138 838 1.11
District:North Siklkim: .
Rural 25675 5377 56 314 1.22
. Urban 780 154 5 7 3z - 4,10
Total:26455 5531 61 346 ' 1.37 -

— ——r ~— - -

Steps for computation:

. The prescribed profcrma in the field forms
consists of several items regarding number and sizes
of various types of wood and bamboo utilised for
dif ferent purposes.. These are Processed to find out
the present use and per capilta consumption of wood
for(i) house construction (ii) furniture making
(1ii) agricultural implaments (iv) fuelwood (v)kero-
sene oil and (vi) agricultural wastes etc. A
separate table is preparced for consumption of bamboo.
Attempt is alsc made to estimate the utility of wood
for district level as well as for the entire state.

Village-~wise information of the sampled
villages with respect to number of houses sampled,
number of households in the sampled houses with
the utilisation of wood in construction of houses,
furniture, agriculture implements and fuelwood is
summarised and used as the basic data for further
calculation. Regarding the estimation of total
number and per capita consumption of bamboo, the
value is given in terms of numnbers.



Based on the sample data the Per capita and
total consumption of wood is calculated by the
following methods :-—

Estimation of praesent use of wood in the
househeglds:

Per capita consumption of wood for various
Purposes for each sampled village is derived by
adding the wood usaed in the sampled houses divided
by the total nunber of Population ' in the sampled
houses for each of the respactive village. Thus,
per capita wood used is calculated for 19 wvillages.
Based on this table, Per capita consumption of woad
for the seven districts is calculated by taking the
arithmatic mean of villages falling in respective
district. This figure nmultiplied by total number
of population of the district gives 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 oil for the whole district. These are
calculated both for rural and urban areas in each
district. when consunpticn of seven districts is

added up, it gives the present use of wood for the
Statea. ' :

Accordingly, per capita consumption of wood
for =sach house construction can be formulated as
fellows: ’ . :

Present consumption of Sy (total population in the

wood for house construc- = district
tion fora district. (N)(total population of tho
sampled houses in a
. vill age)

where,EX = total existing usage of wood for house
" of the sampled villages,
L

N' = Total nimber of sampled villages in the

‘district. -

. Thus, per capita consumption of wosd for
each 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
added together and then divided by total number

©f population-.of the villages sampled in that

particular district. ‘This figure when multiplied
by the total rural-ﬁopulation of the district gives
the present use of wood for house construction for
the district. . .

. Similar method is followed to calculate the
pPresent use of wood, for housc construction in urban
areas, o

_4
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Calculation of present use for furniture making,
grlcultura implements, fuelwood and kerosene
oll @

The same procedure is applied to calculate
the present use of wood for furniture, agriculture
1mp13munts-fuglwood and kerosene oil as explained
in the earlier para 5.6 taking the village-wise per
caplta sample data as a basc,.

Annual consumnption of wood in house construction,

furniture, agriculture _ equipments, fuelwood

ana kerosene oll: .

Following considerations were made while
calculating annual consumption after local investiga-
tion :

(1) The life of a house is assumed as 25years
and annual requlrements of wood for house construction
would be 5% of the wood which is in use now. For
repairs of house, wood reguired is 10% of wood requi-
red for new construction annually.

(11) Furniturc items being kept indoor and
less exposed to weathering, the average life is
taken as 25 years and the annual regquirement of
furniture wood will be 1,/25th of the wood presently
in use, .

(iii) Agricultural implancnts are replaced

every two years.

(1v)Fuelwood collected is consumed dAuring the
year. : ' -

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

Per capita annual consumption of wood under
various categorles 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 pericd
givas the per c¢apita annual consumptlon in different
categories of wood.

Annual consumption of bamboo and peole:

+  Bamboor and peles are mainly used for house
construction. Therefore, the life of a bamboo and
pole is also taken as 25 years considering its_

,utility in house construction.

Future proiections:

There are number of factors which may influence

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 criterion. Based on the decadal variation im
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_population since 1901, the future projections have
*been made for tha years 1991 and 2001 to coincide
with the Census years.

Year Actual . - Increase im Increase by
3 population(No.) population( NO. }percentage
1901 56014 - -

A 1211 87920 + 28906 48,98
1521 81721 - 6199 - 7,05
1931 109808 + 28087 + 34,37
1911 121520 + 11712 + 10.67
1851 137725 + 16205 + 13,34
1961 162189 + 244164 + 17.76
1971 209843 T+ 47654 + 29,38
1981 316385 T +106542 + 50,77

Source: (Statistical Pocket Book,Sikkim,1985)

As there is no definite 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. Decaded increase for the year 1991-2001
has bean taken as 30% assuming that some alternatuve
measuraes will be adopted Guring this period. . .

5:11 Results and analysis:

The methodology for calculation of per capita
present use of wodd for housechold consumption is
stated in para 5.6. Based on this, the household
consumption study for the following items are made.

1. House construction

’2. Furniture .

31  Agricultural implements

4. ‘Fuelwood - ”

5. Charcoal:

6. Keroséné oil )

7. Agriculture 'and vegetable waste

8. Electricity

= . Il-p.G-

f10. Thatch *

11. Leaves

12. Grass

13. Bamboo

14. Pareng and Melong bamboo

S«11.1 House construction:
' ' Major ‘Porticn of the housds in rural arfead
are kachha or semi kachha built with mud and barboo

wall and thatdéhed roofs. Bamboos including Pareng
‘are mostly used for making rocf frame. Wooden

beams are used for making doors and windows. The
present use of wood during the survey is 14403 m3
and 219.18 m3 for rural and urban areas respectively
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in North Sikkim district. The same for West ' Sikkim
district is 32338 m3 and 865.4 m3 respectively. The
bPer 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
Pistrict- and for the West Sikkim district, it is
only 00,0176 m3 and 0.0204 m3 respectively. District-
wisc per capita annual uses of wood for house
construction is summarised in table 2(a) and 2(b).

S.11.1.1 Annual use of wood for house construction:

5.2

5,11.2

5.11.3

- Net estimated annual use of wood for house
construction is 583.7 m3 in MNorth Sikkim district
whereas it is 1327.6 m3 in wWest Sikkim for rural
and urkan sectors combined. For details table 2(a)
and 2(b) may be referred.

Total wood used for annual maintenance:

The total wood used for maintenance of
houses annually is 10% of the total 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 ceoevering urban and
rural sectors both.

Wood consumption for furniture:

Need of the people for furniture in rural- and
urban sector i1s limited and it is estimated that per
capita annual consumption in North district for rural
sector is only 0,0027 m3 and for urban sector is
0.0072 m3. In West Sikkdim per capita annual consump-
tion in rural sector is 0.0022 m3 while in urban
sector it is 00,0024 m3 only. The furniture items
generally used are wooden cots, chairs, chowkies ard
wooden almirah. Net estimated annual usage of wood
for furniture items 1s about 74.6 m3 for North
district and 166.1 m3- for West district.

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

Dist~— __Rural({m3)_ Urban{in m3). Grand
riet FPer capita Total Per capita Total total(m3}

-

rural &
. urban
North 0.0027 69 0.0072 5.6 74.6°
West 0.0Q22 162 0.0C24 4.1 166,1

HWood requirement for agricultural implements:

Items like Plough pleces, Yoke, Tool
handles etc. are utilised in agricultural work.
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5.11.5

The net wood requirement annually far agri-
cultural imploments in the two districts is given
as undaer: .

Dist -~ ) T Rurallm3) Urban{in m3) Grand total
rict . R . rural &
P -
Per capita Total er capita zit urban(in m3)
North 0.0044 113 00,0001 0.08 113.98

Yiest : 0.0030 220 Q.005 8.5 228.50

From the above table it is evident that usadge
of wood for agricultural pPurposes is very limited in
both the districts.

Wood requirement for fuelwood consumption:

Firewood is consumed hoth by rural and urban
population. All the rural population is totally
dependent on the local forests. The total fuelwood
requirement annually for the two districts is shown
as under:

Dist= Rural{(in m3) Urban(inm3) Grand total
rict rural and
urban{ inm3)

Per cavita Total Per capita Total

-

North 1.649 42338 1.643 1281.5 43619.5
West 1.728 126999 1.001 1698.7 128697.7

Consumption of Charcoals

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 North district. The total

‘quantity of charcoal consumed in North district is

estimated to be 135050 kg. annually for rural sector
while for urban sector .it is 138933 kg.

In West district, consumption of charcoal is

'less ih comparison with North district. The total

charcoal requirement for the two districts is shown

as under: M

Distr— Rurai{in k. Urban(in Xg.J Grand total
ict P r rural and
Per capita Total Per capita TOtalqrban (in
‘kg.)
North 5.26 135050 17.812 138%93.3 148943.3

West 2.56 188515 - - . 188515,0
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5.11.6 Kerosene oil requirement for consumption:

Kerosene oil is used in both rural -and urban
areas for burning .and lighting 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 district is estimated to be
444434 litres for rural and 24858.6 litres for urban
area per annum. Per capita per annun usages for
respective sectors is 17.31 litres and 31.87 litres
respectively. In west district total consunmption of
K.oil for rural areca is 941471 litres and for urban
area it is 20890 litres. Per capita consumption
for rural sector is 12.81 litre while for urban
sector it is 12.31 litres Per annume.

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

Dist- Rural(inlitrc) Urban(in litre) Grand total
rict.Per capita Total Per capita Total rural and
urban (in
litre)
North 17.31 444434 31 .87 24858 .6 469292.6
West 12.81 941471 12.31 208%0.0 962361 .0 |

5.11.7 Consumption of electiicity :

r

., Electricity is consumed both in rural and
urban areas. The level of consumption in urban areas
1ls more than rural areas. Tt is observed that in
North district per capita consumption is 21.92 unit
in rural and 39,00 unit in urban Sector respectively.

In West district, per capita consumption for
raral and urban sector is 18,04 unit and 46.82 unit
respectively. The total consumption for North
district is 593216 unit while in West Sikkim
district it is 1405303.5 units. ’

b

Tt is observed that electrification 4in 20
revenue blocks out of 45 in North district(i.ce.
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 districts have bean electri -
fied. Therefore, total consumption can be reduced
in the same Percentage as below: .

Rural: (in unit): “ . -

District Consumption if emntire Electoi- Annual

rural sector is filed(in%} consumption
clectrified — {units}
North 562796 o . - 44,44 250106
wWest 1325850 -z 33.33 441505
Urban: (in unit): -
- Consumpt ion Actual consumption
. {(rural and urban)
North 30420 280526
wWest 79453 521358

Source: (Statistical Pocket Book, Sikkim, 1985}



5.11.8

Sonsumption of Thatch, 'Leaves,Grass;Agricultural
Vegetable wastes:
r ¥ o SR . . aen ’ ‘ -

‘Besides, firéwood andvK.oil,-thatch, leaves,
grass and agriculture and vogetable waste are also
being used by rural population for cocking and
fuelwood purposes. For details table No.2(a) and
2(b) may be referred.

- e

Table 1(a)
Present usage of wood consumption for different

sl

purpeses in urban sector. District:North and West
&

——

. Sikkim.,
Sl. Item North Pistrict West District
No. Per capita Mt esti-Per capita Net Gsti-
bpresent mated present use mated
use - usage usage
+1. House 0.281 219.18 .0L.51 865.4
construction
£m3) .
2. Furniture{m3) o0.181 141.18 0,06 101.8
3. Agriculture(m3)0.0002 0.156 0.0i0 16.9
4, Fuclwood(m3) 1.643 1281.54 1.001 1688,7
A 4 ;

S5« Charcoal(kg) 17,812 13893.36 -
6. K.oil(ltr.,) 31.87 21858.60 12.31 20890,0

7. Agriculture - ~- 64,60 109626.2
and vegetable _
wastae(in k%)

- . A

-

8. Flectricity  39.00 30420.0Q, 46.82  79453.5

H.(unit) - r- i R
9. L.P.G.(No.) 0.09 ° 70.20 - -
10. Thatch(kg.) - = . 56.63 96101 .1
11. Leaves(kg.) - -l o -  113.0 . 191761.0
12. Grass(kg.) 228.0 177840%0. as87.,0 656739.0
13. Bambco for - - LD:Q? 118;7
¢ house cohstr- . . T -
uction(hno.)
14, Pareng & 1250 975000.00 37.5 63637.5
melong for
construction
(no,)
15. Pareng and  6.25 4875.0 7.07 11997.8
melong for
agricultural

purproses(No. )
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Table 1(b)

Present sugages of wood conasmmption, for-different

_purposes in roral sector.

— m— e R e e wm we = =m

5l. Items North district West district
No. Per caplta Net ‘estima- Per capita et
present use ted usage present use estima-
’ ted
____________ e e e e e e e 4 e = = =~ wusage .
1. House construc- 0,561 14403 0.44 32338
tion(m3}- .
2. FPurniture(m3) ., 0.068 1746 0,055 4042
3. Agriculture
implements(m3) 0.0085 218 0.008 441
‘4., Fuelwood{m3) 1.649 42338 . 1.728 126999
5. Charcoal(kg.) " 5,26 - 135050 2.565 188515
6. K.oll(ltr.) 1‘7 31 444434 2 /941.«4’71“
.7+ Agriculture a #"‘26 az 6834-68 - e
vaegetable waste ’
(kg.) . _ o
_B. Flectfricity(unit) @ 21.92 562796 - : 18,04 ; = 1325850
?. L-P.G.(]{'g.) ™ .- . - ‘ ‘i— P -
10. Thatch(kgs) 67429 1727670 9,05 665130 -
11 . Leaves(kg.) 82.48 -2117674 128.8 9466156
12. CGrass(kd.) ) 213.0 5468775 448 .0 - 32925760
13, Bamboo for hquse : ' - .
‘ construction{no.) 1.21 31066 2.6 :191G87
14, Pareng and@elong . -
- for house construc- T
tion(no.) ~ " 182..26 4679525 2198 161540000
15. Pareng an'di:.-'el-dng .
for agricalture ‘ ) o
' purpose(no.) 6,24 160212 8.32 611478
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Téble‘No.Zﬁg}

Per capita annual Usage of wood

-

.Qiffergpt;punegaga_iah2£922_§eq£q_

ceisumption for

T

S1. TEems * North District West Districe
- No. CEva, Per capita Net esti- Per capita Ret
annual mated annual estima-~
usage annual usage ted
usage annual
usage
1. House 0.0112 8.7 T T TTOI090A 316
const;ucﬁ .
tion(mB)_ . )
2. Furniture 0.0072 5.6 0.00224 4.1
(m3)
3. Agriculture 0.0001 0,08 Q.005 8.5
(m3) ’
4. Fuelwood(m3) 1.643 iz281.5 1.001 1698.7
5. Charcoal(kg)l?.glz 13893.3 | R - -
6. K.oil(ltr.) 31.37 24858.,6 12.31 20890.0
7. Agriculture - -~ 7 64.6 109626.2
and vegetable N i P
waste(kg.)
8. Electricity 39.00 30420,0 46.82 79453,5
(unit)
2+ L-P.G.(No.) 0,09 70.20 - -
10, Thatch(kg.) - - 56.63- 96101.1
11. Leaves{(kg.) - § - 113.0 191761.0
12. Grass(kg.) 228.0 177840.0 387.0 .656739,0
13, Bamboo for : )
house . :
constructdon
{(No. ) - - 0.0028 4.7
14, Parang and
Melong for
house
construction
(No.) 50.00 39000.0 1.50 2545,.5
15. Pareng and
Melong for
agriculturq” .
purpose .77
(No., ) 3.12 2433.6 3.53- 5990.4

e e ——
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Table No.2(b)

Por gapita annual usage of wood consumption for

different purposes in rural sector.

Sl.
MNo .

1.

2.

. 2.
10.
11.
12.

13,

14.

15.

e r et

Items ___ North district Hlost digﬁgict—___
Per capita Net esti- Per capita Net
annual- mated annual estima-

. - “usage. annual usage. ted
usage annual
- usage
House
constructiocn -
(m3) 00,0224 575 0.0176 1293
Furniture{(m3) 0.0027 69 0.0022 162
Agficulturé
(m3) 0.0044 113 00,0030 220
Fuelwood(m3) 1.649 42338 1.728 126999
Charcoal(kg.?) 5.26 135050 2.565 188515
K.oil{ltr.) 17.31 444434 12.8% T941471
Agriculture 26.62 683468 - -
and vegeta-
ble waste(kg.)
Electricity ] .
{unit) + 21.92 562796 18,04 1325850
L.P.G.(No. ) - - - -
Thatch(kg.) 67.29 . 1727670 9.C5 665130
Leaves({kg.) 82.48 2117674 128,8 9466156
Grass(kg.) 213.0 5468775:448.0~ © 32925760
Bamboo for
house
construction )
(No.) 0.048 1232 +~'0.104 7643
Pareng and -
Melong for
house
construction =
(No. ) 7.29 187170 87.16 6405824
Pareng and '
Melong for
agriculture
purpese(No.) 3.1i2 80106 4,16 305739
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Consumption of bambog:

Bamboo is mostly used for house construction
and agricultural purposes. Per capita annual consump-
tion is very low in both the districts. Thisg may be
duc to non-availability of bamboo in the regicon. Per
capita per annmun usage of v banboo and total consumnp-
tion is appended belowt

—— e e o

Dist=  "Rurallin No.J ! Urban (in to.) ggﬁ T
rict  For Capita Total ‘Per capita Total rural and
urban{in
No. )
North 0.048 1232 - - T332
Wast 0,184 7643 ©.0028 4.7 7647.7

- ———

Parzng and Melong types of bamboo are also
used for house construction and agricultural purposes.
Present usage of wood consumption and per capita
annual usage of wood for different purposes for rural
and urban sector is sunmarised in table No.l(al),il(b)
and 2¢(a) and 2(b).

Future projecticn of wood consumption:

As por para 5.10, future projection is made
for annual consunption for different purposes €.d.
house construction, furniture, agricuiture, fuelwood
K.0il and electricity only.

District:North Sikkim:

S1. Item Present  Consump—-  Year 2001
No. annual tion in (30% increase)
consump~ {he year
tion 1991 (33%
increase)
1l.Housc construc-- 583 776 1009
tion{m3)
2.Furniture(m3) 75 99 128
3.Agriculture 113 150 195
(m3)
4 .Fuelwood(m3) 43619 58013 75418
5.K.0il(ltr.) 469292 624159 811406
6.Electricity 280526 373Q99 485029
(unit)

District:West Sikkim
1 .House construc--

tion(m3) 1327 1765 2295
2 . Furniturce{m3) 166 220 287
3.Agriculture

(m3) 228 303 395
4 .Fuelwoocd{m3) 128697 171167 222518
5.K.o0il{ltr.) 962361 1279940 1663922

6.Electricity
(unit? 521358 693406 501427

——




CHAPTER:VI

SIMMARY AND CONCLUSIONS

Smnmarz:

1. Geographichl areas of North ard West Sikkim
districts are i%zgﬂkmz and 1166 km2 respectively.

2. Rescerved forest area in North district is
872.52 km2, whereas the same in West district is
492.72 lkm2. Similarly, unreserved forest area in
North district is 200,39 km2 whereas the same in

West district is 141.63 kmZ only.

3. North district occupies 20,65% of rescrved
forest whereas VWest district occuples 42.26% rescrved
forest area of the total geographical area. The
percentage of unreserved forest areas for North and
West district is 4.74% and 12.,15% respcctively.

4, Four. altitudinal strata have been formed in
cach district amongst which stratum IV i.c. area
above 2400m altitude in the reserved forest area
occupies 70,41% and 51.60% in West and North districts
respectively. Stratum III(1800-2400m) occupies
25.01% and 40.96% in West and North districts
respectively. Percentage area in stratum-I(upto 902m)
and stratum-IT(900-1800m) in West and North Sikkim
district is 4.58% and 7.44% only.

5. Pcr hectare estimated staems and volume in
different strata have been computed both for reserved
and unreserved forests as follows:

District:West Sikkim:

St ratum Altitude(mt) _ _ No.of stem/hi. —
Reserved Unreserved
I Upto 900 175.000 - 108.000
IiT $00~1800 145.000 141,000
ITT 1800-2400 237,944 148.563
IV . . above 2400 276.843 150.000
District:North Sikkim:
I Upto 900 - 220.000
IT 900~1800 158.887 175.000
ITIT 1800-~2400 206,671 135.999

v above 2400 147.000 143.332

N — — e ———



e - . Volume {(m3)/ha.
Stratum Alti-  Wast district | North dictrict _
tude (Raserved Unra ser—;Reserved Unreser-

- ——

(mt.) ] ved v ved
L - .
I Upto G900 90,650 62 800 - 61.000Q
IT 9001800 50,325 32.137 47.778 54 .750
ITII 1800-2400 83.614 37.965 72.335 49.666
Iv 2400+ 116.238 2.800 135,200 6.667
6. The total nunber of Stans in recserved forest

arcas of Wast and Morth:districts are 12.897 million
and 13.828 million respectlvely and the total growlng
stock is 5.221 million m3 and 10.615 million m3 in
West and North districts respectively. The total
numher of stams in unroeserved forest areas of West
and North districts are 2.005 mililion and 2.899
million respectively. The total growing stock from
unreserved forest arca of West and North, districts

‘is 0,505 million m3 and 0.55% million m3 respectively.

7. - The &stimated annual availability of timber
is calculated as 55198.834 m3 and 109327.:327 m3 in
West and North. districts respectively.

L4 L4
8, - The total annual consumptlon of tlmber is
1721'm3 and 771 m3 for housce construction, furniture
and agricultural implements for West and North
districts raespectively.

9. The total arnual fuelwood requlrement is
126999 m3 and 1698 m3 in rural and urban . sector
respectively in West district whereas the same in
North district arc 42338 m3-and 1281 m3 only.

iG. © 20% of forest areas Have been set apart as
protection belt in stratum - IV of cach district.

Conclusions:

The annual availability of timber in the
two districts is 164526 m3 only fram the reserved
forest areas. ,This timber volume is calculated
for the trees above 30 cm. diameter class only.
Trees below 30 ¢m. diameter were not taken into
consideration for volums calculation., Timber
available annually is sufficient anough to meet the
requirements of house construction, furniture,
agricultural implements etc. of both the dlstrlcts.
The surplus timber is to the tune of 162034 m3
which can cater the ngceds of constructional, Box
planking, matchwood., plywood, Szw milling by wvarious
utility classes within or outside the two districtse.
A propoer planning is required to utilise these
forest resources comprising of various categories
of timbeor available in surplus which have not been
rut to any conmercial or economic use earlier.



Increased forestry activities through production
oriented programme will be effective in utilisation
of these locked up rosources particularly in North
Sikkim, which will also provide ample employment
opportunities.

2. Zgual amount of fuelwood as that of timber
volune will be made available from the two districts-
of reserved forest arcas i.e. 164526 m3 of fircwood.
The fuelwood. requirement both in thw= urban and rural
sector in the two districts is estimated as

172316 m3 thus leaving a deficit of 7790 m3.

In the present yield estimation of i rewood
vield from rescrved forest arcas only has been taken
into consideration. But it may be pointed out that
bercentage of forest arcas other than reserved .forests
ls 12.15% in west district and 4.75% in North district.
This area is 25.09% of the total reserved forest.

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

.

3. A large ‘chunk of forests in North Sikkim is
inaccessible. Therefore, it is nécessary to open up
.such argas by improved logging and extraction facili-

“‘tiess where sizeable quantities of forest produce

-are in over-mdture and mature conditions. Feasibility

" of introduction of mechanized loggihg operation
specially in North Sikkim may be worked out.

4, The areas of the two districts are susceptible
to soil erosion. Substantial area is found to e
blank and devoid of any wvegetation. Those areas need

treatment on g_priorit{ basis by way of proper
structural works as well as afforestation measures.

5. Incidence of grazing is quite apmreciable in
West district.’ This 1s cvident from tho fact-that
medium to light grazing occurs over 70% of the area.
This requires speecial attention by suitable amcndment
of laws. However, in North district the problen is
hot much where light and medium grazing accounts for
less than 30% of the area. As in South and East
districts, it is also found 1in North and west
districts that considerable damage 1s belng caused
due to girdling and illicit falling of trees. These
two account for 26.19% and 17.54% in West and North
districts respectively. Therefore, it calls for
effective protective measures in both the districts
from such damages.

-
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ANNEXURE - I

DISTRIBUTION- OF GRIDS SHCOJING RESERVED/UNRESERVED 3 RANGE, STRATUM,
HO. OF STEM PER PLOT AND PLOT YVOLUM=Z IM WEST SIKXIM.

S1i. Grid Plot R/U Stratum No.of Plot Range Remarks
Mo. Mo Ho. ’ . stem/ Volume

' _RPlot_ __ _ _ _ ol __
T 7 27T T3T TR T Ts T T 8 7 2] 9
1 Loz 1 R IIT 19 14.300 Sombare
2 h QR 2 R I1I 32 0.400 Sombare
3 Lo3 1 R Iv L2 - Soreng
i, 501 1 R Iv o 18 1.100 Sombare
5 501 2 R Iv 18 . ' 15,300 Sombare
6 502 2 R Iv, 74 4,800 Soreng
7 601 1 R Iv _° 26 4,700 Soreng
8 601 2 R IV, 57 8.600 Soreng
9 701 1 R Iv 24 1.500 Gezing N
10 702 1 R Iv . x - Gezing Barren land
11 702 2 R v . 14. 6.000 Gezing
12 703 1 R Iv 27 17.500 Gezing
13 802 1 R Iv 31 1,200 Gezing
14 802 2 R IIT 33 0.900 Gezing
15 803 1 R Iv, 11 9.400 Yuksom
16 803 2 R Iv 15 12.600 Yuksom
17 806 2 R v 28. 16.600 Yuksom K
18 903 1 R Iv 62. 5.700 Yuksom -
19 903 | 2 R v 14 13.100 Yuksom :
20 o904 2 R v 26 29,70C Yuksom
21 905 1 R IV 21 13.700 Yuksom
22 905 2 R v 20 7.300 Yuksom
23 1006 1 "R v 30 23.100 Yuksom
24 1006 2 R v’ 27 19,700 Yuksom
25 5155 X R IIT 32 2.500 Soreng Ne plet rmumber
26 5156 X R IIT B 10.800 Gezing No plot number
27 5255 X R IIT 18 5.500 Soreng No plet number
28 5256 * U IIT 17 0.700 Gezing No vlot number
29 5347 X R IV 21 0,600 Sombare -No plot number
30 5355 X R ITI 56 1.100 Soreng No plot number
31 5356 X U IIx x - Gezing Open scrub rforest
32 5360 X R ITIT 22 4,800 Gezing No plot number
33 5446 X R IV, 37 1,500 Sombare Yo plot number
34 5447 X R,- IV Lo . 8.500 Sombare No plet number
35 5453 X LR IIT 23 13.700 Soreng No plot number
36 5454 X -R IIT 26 3.000 Soreng No plot number
37 5455 X U JITT x - Soreng Scrub forest
38 5456 X U g 15 12,200 Soreng ©No plot number
39 5457 X . U IIT x - Gezing Barren land
Lo 5458 X . U IIT 20 1.800 Gezing No plot number
41 5459 X U JITT 07 0.800 Gezing ©No plot number
b2~ 5460 .. X .~ ~R. s 29, 5.400 Gezing Mo plot number
L3 5541 X i § IIx. 18 . 6.600 Sombare No plot number
Ll 5545 X o v 15 — Sombare No plot number
Ls 5546 X . R v~ 29 - Sombare No plot rnumber
L6 5547 X R - IV 22 4.000 Sombare No plot number
L7 5553 X R IIx 12 13,000 Soreng No plot number
L8 5554 X N i s 14 5.000 Soreng No »nlot number
Lo 5555 X U . x - Soreng Lgri. land
50 ..5556., X B ¢ iz x - - Soreng Leri. land
51" 5557 X v Ix x ¢ - Gezing Agri. land
52 . 5558 X UL IXT x. ~ - Gezing hgri. lana
53 5589 X R IIx o3 - Gezing No plot number
54 5641 X U IT’ 19 . -, Sombare Mo plot number
55 5642 1 U IT3 16. - " Sombare
56 5646 X R Iv 42 19.620 Sombare Mo plot number
57 5647 X R Iv 14 19,200 Sombare No plet number



1 __R”R__ _
58 5652
‘59 5653
60" 5654
61 5655
62 5656
63 5657
6L 5659
65 57LL
66 574 5
67 5746
68 5747
69 5752
70 5753
A 5754
72 5755
73 5756
74 5757
75 .. 5758
76 5764
77 5765
78 5766
7 5842
EC 58493
81 5845
52 5846
83 5847
34 5851
85 5852
86 58 54
87 5855
88 5856
89 5857
50 . 5862
91, 5863
92 5864
e3 5865
oh 5866
95 5939
96." 5944
o7 5946
98 5948
29 5951
100. 5952
101 595,
102, 5855
103 5956
104 5957
105 5960
106 5961
107 5962
T8 5963
109 5964
110 5965
111 6045
112 6046
113 6048
114 6051
115 6052
‘16,6053
117 "6054
118 6055
119 6056
120 6057
121 £059
122 6080
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5.400
11 . 400

10.300
2.800

1.500
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Sombare
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areng
Sareng
Sareng
Gezing
areng
Gezing
Gezing
Gezing
Yuksom
Gezing
Sombare
Sombare
Sombare
Sombare
Sareng
areng

Sarehg Cultivative land

Sarehg
Gezing
Gezing
Gezing
Gezing
Gezing
Gezing
Yuksom
Sombare

Agri,
bhagri.

Lgrd.

Agri -

Sombare - ©

Sombare
Sareng
Sereng
Sareng
areng
Sareng
Gezing
Gezing
Gezing
ezing
Gezing
Gezing
Yuksom
Yuksom

‘ Ag_ri.

Agri .

Vvillage site

Sombare::
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Sareng
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4,900
7.200
3.200
3.300
16.600
8.000
4 .300
1.500
11.900
7.8.00
<000
1.700
x

4:300
15.700
6.900
14100

6.600
1.400
0.700
6.300
9.300
21700

- 7.
8.700
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" Agri. land

*Confusion in
Plot.number.
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“gri. land
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Cultivation land
crub forest
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Agri. land
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202 6646
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205 6649
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2165 6664
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l_ 2 3 __._h_ 5 ___6___7.__8____9 ___ ___
247 6854 U x x - Sareng Agri.land
248 6856 U I o5 2.10C¢ Gezing
2L9 6857 U I 09 - Gezing
250 6860 9] Ix 29 2.500 Gezing
251 6861 U IT 07 - Gezing
252 6863 U . IX 06 - Gezing
253 6864 5 U. Ix 14 0.400 "
254 6865 v . Ix 16 0.40C Yuksom
255 6866 U Ix v 20 10.400 " -
256 6867 U IT 18 2.400 " Bamboo Enumeration
257 6868 U . IIT 16 11.100 "
258 6869 R . IIT 22 17.500 "
259 6870 R L XIIT 20 3.500 "
260 6875 U - _IIX 25 L ,.700 "
261 6948 R - II 13 8.200 Sareng
262 6949 U II 14 7.500 Sareng
263 6951 U .IX 03 - "
264 6956 R i 12 6.900 Gezing
265 6957 u .ITIX 09 1.200 Sareng
266 6958 U VIX o311 6.500 Gezing
267 6959 R .IXIX 23 4.200 "
268 6962 U IT 09 B "
269 6965 U IT 12 — Yuksom
270 6967 . . U IIr - - -6 ~- - Toom
271 7041 u x x - " Agri.land
272 7046 R IT 19 9.300 Sareng
273 7059 U Ix 21 9.100 Gezing
274 7060 u Ix 24 2,100 "
275 71ko =R I.r i1 5.B00 Sareng
276 7143 - - s R IT - 12 8,800 n
277 7144 . " R I.- 21 13,200 "

278 7145 U IT 12 31300 "
279 7146 18] It 17 10.800 "
280 7158 U IT o2 - Gezing
281t 7159 U IT o2 - "
282 7165 U IIT 10 8.200 Yuksom
283 7170 R IIT 14 13.300 "
284 7172 R IIT 21 13.700 "
285 7241 R I 26 10.200 Sareng
286 7251 R IIT 22 5.900 "
287 7252 R II 05 10,700 "
288 7260 U IIX 14 - Gezing
289 7266 =4 ITI 21 21,400 Yuksom
290 7270 R ITY 37 17.400 ©
291 7271 R ITX 30 16,000 n
292 7272 R IIX 17 13.700 "
293 7353 R II 4o 9.000 Sareng
294 7363 U Ix 25 13.600 Yuksom
295 7366 U IIX 20 18.200 "
296 7367 R IIX 47 . 27.900 "
297 7369 R IIT 11 35.000 h
298 7370 R Ix 20 8.300 "
299 7371 R ITY 16 10.100 "
300 7372 R III 21 13.600 n
301 7444 U x x - " Agri.land
302 7447 R II o111 2,500 Sareng
303 7Ls2 u I 10 5.300 "
304 7hs2 |3 I 13 9.100C "
305 7460 13 IX o4 0.800 Yuksom
306 7helh u III 12 6.800 n
307 7465 U IIT 23 2,500 n
308 7466 U IIT 15 8.600 "
309 7467 U IIT 20 5.900 "
310 7468 R IXT 9. ¢ P2.900C "



1 2 3 L
311 7470 R
312 7471 R
3t3 7547 R
314 7559 U
315 7571 U
316 7572 R
31y 76L6 U
318 7667 U
319 7767 1)
320 7867 U !
321 7868 7
322 7869 17
323 7870 U
324 7871 U
325 7969 U
326 7970 U
327 8068 L¥)
328 BO069 L]
329 8070 U

B . R

- e ww em wm e em mm -

5 6 7 8 9
Ir 7 - Yuksom
Ix 17 6.500 "

IT 15 9,700 éareng
TX 25 14.200 Yuksom
IIX _ 09 5,400 v

1T 20 - "

I 20 14.300 Sareng
TT. 22 2.600 Yuksom
IT 16 3,500 "

IT 19 2.100 "

X 17 7.300 ¢

IT 24 4,500 "

IIY 5 - "

IIT 21 6.100 "

2 16 1.500 n

IIX 18 8.800 " .
Tr 15 1,800 "

IXTX a8 0,700 "

- ok wm e e em ewm mw wm wm mm e el AR EE e W e e e == ww e
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ANNZXURE - XX

DISTRIBUTICI OF GRIDS SHOWING RESERVED/UNRESERVED, STRATUM, NO.OF

"STEMS PER PLOT £MD PLOT VOLUME I NORTH SIKXIM DISTRICT.
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S1l. Grid Plot R/U  Stratum No.of Ploct Renarks

No. No. Mo . stem/ volume
pPlet

1 0910 1 R IT ’ Paddy field

2 0911 1 U T ) : LAgydi.land

3 0911 2 R v 19

L c912 2 U IT 26 12.54

5 0913 2 U IT 18 5.4

6 ooyl 2 U IT 30 6.6

7 0915 2 U Ix 17 L.o

8 0916 2 U Iv 30°

9 1011 2 LES ITT 7 2.9 .

10 1012 1 U IT x Permanent cdltiv#tion land.

11 1012 2 U I 23 10.4

12 tec13 1 R IIT 23 12,0

13 1013 2 R ITX 19 15.2

14 1014 1 U ITT 10 .

15 1014 2 U IT 21 -~ * 11,7

16 1015 1 U IIT 12 '

17 1015 2 R IT “16 12.5

18 1016 1 R Iv 27 3.8

19 1110 2 R, .. IV, _ .22 11.5

20 1111 1 R ITT 25 7.3 -

21T 1111 2 R II i Steepdkope/Tiocinityivesited

22 1112 1 U II ¢+l Agrd.iand;

23 11151 R Iv *z - .Norermmerdattor:datd/cotild not

ro&f ¢l feach 4le plote.

24 1116 1 R Iv - © L. v Hos ondl.dasdFFHnpRPoACREBLED

25 1210 1 R IT 12 1.9

26 1211 1 R II 21 5.5

27 1211 2 U IT 10 1.8

28 1212 2 R I Could not approach due to
broken hill,

29 1213 1 U IT Agri.land and habitation

36 1213 2 )24 IT Steep slope

31 1214 1 U Ix 7 0.4

32 1214 2 U ITI 11 1.5

33 1215 1 U Iv 15 2.0

3L 1215 2 R IT 12 1.8

35 1209 1 R IT 15 10.6

36 1310 1 U II Mo. Enu. data/Steep slope

37 1310 2 R IT 17 4.9

38 1311 2 R IT 2 Plect f211ls on open tree forest

39 1311 1 R IT 11 0.7

Lo 1312 2 R IT 26 5a1

41 12313 1 R TV 17 5.3

42 1313 2 R Iv 20 L.h

L3 1314 2 R IIT 21 L.8

Ly 1315 1 n IIT 23 L.

Ls 1315 2 R Iv Could not approach due to ori-
gin of a nala/Inaccessible.

hé 1316 1 Tlot could not tackle due to

unapproachability.

h7 1316 2 Yo dat2a due to steep slope

g 1410 2 R IV —do -

Lo 1414 1 /2 Steep hill

50 1415 1 R Iv Barren land

51 1415 2 R Iv Steep slope

52 1513 1 R v 20 16.9

59 1514 1 U x Habitation

54 1514 2 R IV 16 15.0



1 2 3 L 5 6 7

55 1515 1 Tt Iv x x

56 1815 R Iv 16 20.7

57 1517 1 R Iv

58 1517 2 r v 17 6.2

59 1613 1 R v 21 20.12
60 1613 2- R Iv

61 ‘1614 1 R v 15 18.6

62 1614 2 R v 12 7.3

63 1617 1 U v 3 .

64 1713 2 R v 21 .. ho.58
65 1812 1 R v 12 . 20.02
66 1813 1 R v 25 19.96
67 1817 2 U v o

68 1913 1 ‘R v - 16 12.8

69 1913 2 R v 5

70 2013 1 R v 6

71 2013 2 R v L

72 2112 1 n v 7

~

— e mm em am AR s e e e e e me = am wm ma ew e e e = em == me e e e

Barren land

Mo data/Land without
vegetation.

No data/Rocky surface/Mo tree
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MAP NO.- | 1[

MAP OF INDIA -

SHOWING PROJECT AREA IN NORTH & WEST DISTRICT(SIKKIM)
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DETAILS OF PLOT

FOREST SURVEY OF INDIA
INVENTORY DESIGN

FOLLOWED ABQVE 2400 M. ALTITUDE IN_SIXKIM
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DIAGRAM NO -2

INVENTORY DESIGN FOR WEST SIKKIM DISTRICT
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