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C HAP T::;] R .,... I. 

I N T.R 0 D U C T ION 

1.1 General._ 

This inventory of Forest Resources of two separate 
a.reas i.n South T;festern part & South Central part o:f Sikkim 
has been undertaken es. per express desi.re o:f the Government 
of Sikkim. In pursuance :o:f a meeti.ng held on 12.6.1976 
between representative of P.I.S.F.R., Eastern Zone and the 
Chief Conservator o~ Forests, Sikkim~ this work haa been 
taken up with a view-to furni.sh a conprehensive assessment 
o:f the forest potentiali.ties in the :form of a reliable 
estima t~ .. ..91' growi.ng stock of standing wood of various 
util:i:ty classes as well as suggesting possibiliti.es of 
setting up o:f wood based industrial complexes ih Sikkim. 

It ;-las deci.ded that during the present survey" pa.rt 
of South Western Sikkim and South Central Sik:kim consisting 
of twelve reserved for~sts extending over an area of about 
350 km

2 
in total, 'should be taken up_ Accordingly, Preinvest­

men:t Surv ey of Forest Resourc es, Eastern Zone undertook the 
survey work in the middle of October, 1976 and i.t conti.nued 
upto January, 1977. The project area consists o:f two parts,. 
hereinafter re:ferred to as sector, located wide apart and 
forests are reserved forests demarcated by clear boundaries 
on the ground. 

1 .2 ,Area. 

1 .2.1 Ph_ysical. 

The pro ject area. consists of two sectors compri.sing 
of a group of Reserved Forests located in the.- South Western 
part and South Central part of Sikk~m. The two sectors are 
about 100 km. apart. The geographical location o£ two sectors 
is as below : - (See sketch map ' : ~ ?) 

Sector - A 

Sector - B 

The area bounded by latitude 27°9115" 
to 27° 16' N orth Longitude _ 8804 l' to 
88° 16 I. East 

Latitude - 27 0 13'23" to 27026145"North 
Long~tude - 880 18 135" to 88030'East. 

Further deta~ls o:f boundary o:f the two Sectors are 
given in the sketch map enclosed (Map _ 2). 
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Area Statement: 

The :foreGt Reserves whi."ch :form the project a.rea. a.re 
furni.shed below w~th B the area of each. 

Name of Sector 

Sector - A 

Sector - B 

Name o£ the Reserve 

ij 
i~~ 
:iv 

vl vi 
v~i 

Hi.ll top R.F. 
Sungr:i. R.F. 
Samdong R.F. 
Phunsebong R .F. 
Tal R.F. 

Taryang R.F. 
Lingi R.F. 
Rayons. R.F. 
Deorali R.F. 
Ra.lang R.F. 
Braner R.F. 
Menam R.F. 

Areaof the Reserve 
(hecters) 

*4583.17 
1570.18 
1942.49 
1570.18 
2848.98 

12515.00 

6491 .16 
3124.17 
922.68 
139.61 

2076.40 
1035.99 
1294.99 

15085_.&Q_ 

* Due to nonava~lab~l~ty of Topo Sheet No.78 A/3~ 
the area has not been included in Hill top R.F. 

Sector - A falls under the juri.sdiction o£ West 
Sikkim district and it is under the terr~torial control of-
W estern. S.:i.kk~m Forest Division w~ th Head quarters at II Gy olgi,ng II • 

~ A part viz., Taryang Reserved Forest of this sector 
:falls under the territorial control of Northern Sikkim 
Forest Division with Head quarters at Mangan a.nd the rest i.e 
under tlie control of the South Si.kkim Forest Division with 
Head quarters a.t Na.mch.:i.. 

Con:f~gurat~on : 

The entire project area is highly mountaineoue 
(tbarring a few small scattered pockets of gently sloping 
la.nds l~ke Dharmd~n. Higaon a.nd Siribadam in Sector - A and 
areas a.djacent to Rabangla.. Brang and Ralans :in Sector - B. 
Lofty hills of major ~dges, ~n innumerable m~nor r~dgee 
and spurs. ~nt_er-ep:e:nsed wi.th valleys a.nd steeply el.oping 
h~lls present the charac~erieti.c Himalayan configurati.on 
here. The Sector-A ~s mainly composed of hard rooks ca.pab~e 
of reSi.sting denuda~ions to an appreci.ab~e extent, wh~e 
the Sector-B consists of comparatively 60£t, thi.n. slaty 
rocks a.nd thereby can eaSily be denuded. The project area 
is more mounta:ineous i.n Sector-A than that ~n Sector-E. 
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is altitudiiltll vari'. Alti.tude in Sector-A varies 
to '3685. m., wh:ii:"e that :in Sector-B i. t va.ries 
~o 3726 m. Karsang peak wh~ch ~s the highest 
project ar~ is located ~ S~ctor _ B. 

1 .2.2 Geology •. Rock &. Soil:. : 

The most impressive geologica~ :feature in th~s area 
i.e the ec currence of predominantl.y two important groups of 
rocks Viz. gneiss~c grOUp and Daling group. Dal:ing OCCurs 
~n South and South l'leste:rn. S~kk:tm. As a. result of everfold:ing 
.or ever-thru.sh the va.rious stra.ti-gra.phica.l -un:i.ts have been 
superimposed. The Dumuda sa.ndstone is seen :in p~a.ceB inter 
border with Daling slate. Further up in the hills, the Daling 
a~tes are gradually changed into Mica schists and finallyX 
i.nto Darj.eeJ..i.ng gneiss along the side south of Ramam and 
g:reat Rangit R~ver. The boundary between BE Da,ling and 
Gneiss is said to be a fault; elsewhere the bounda.ry between 
these two lB types is ill de:f"ined and often cannot be properly 
traced. 

The gneissic group of South S:ikkim is descri.bed as 
h~gh1y m~caceous rock, mUBcuvite, biotic both be~ng present. 
This rock here is well :fol:iatcd. This crystalline Comp~e:a 
conSists of both igneous and sedimentary rocks. Band of 
quartz:i.. tes are common. The Daling group :in g·eneral. g:ive ri.se 
to aub~metamorph:ic elates and phyl.l:ites. In the transi.t:i..ona~ 
zone m:i.caceous schists are common. Dark clay,. s~a.tes wi.th 
th:ick quartzite band a.re common in Chakung and Sore:ng areae 
in Sector-A. Copper is :found near Bermek . a.nd graph~te 
occurs near Dentak. ConSiderable deposites have been repor­
ted to exist and geological·investi.gations are already ±n 
progress for actual quant:if:icat~on of the depos~ts. Coa~ ie 
also sa:i.d to occ.u:r in Rangit va.lley - Namchi zone. There 
are a number o f h ot springs pa.rticularly in the Western 
part. of Sector-~ ncar Brang and others occur in the T:ista 
and Rarigit va1J..eys adjacent to the projec:t a.rea. 

The part of the project area where the Soil.. :i.s pr(l­
dominently of '~E!E: gne:isSic group it is cl.a.yey, browni.eh, 
eha~low and poor. Such tracts are character:Lsed by profuse 
gr'owth of Ainus, Macarange., S;yz;yg~ a.nd. Enge1.h.a.rdtia.. On the 
other hand l'uxur:i.ant forest gro.wth of va.rious . ..speci.e-a a 'oine 
up~ on the r:ich, porous da.rk grey. soil'-wj;th -w;.·der~e i rocks 
of :phylJ-:i:tce"sand al]-d. _slates. ' . 

:Cl:i..ma.te : 

The climate of the entire project area :in ·g~era.1 is 
moist temperate although due to local factors a d:i~~~r~ce 
in the amount of annual rainfall. :in the ·a.~ea. of sa.'nle' l.a:ti.1n,m.e 
:is common. The ra~nfa11 decresses as one' proceelis -'from South 
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to North. Pre-monsoon shower takes place 1n March and Apr~~ 
Monsoon operates normally from the month o£ May and cont±nues 
upto ear1.y October. Av er~ge " ra~i.n:f~1.l over tbe entire . 
tract dealt with varies between 2000 mm •. to 2500 nun. 

Mean annual temperature ~ the lower altitudinal 
zone of the project area (between 1300 m. and 1800 m.) 
ranges from 5°C. and 18°C., whereas in higher areas beyond 
3000 m. it varies between 2°C and 100 C. Winter ~s severe 
and such areas exper~enoe snow-fall :in winter, (January to 
March). At higher elevations i. e. beyo~d 3750 m. nnd up 
snow fall sometimes continues even upto June. Fog OCCurs 
every where from May to·September. The period between 
Ootober to December is Bome what clear throu~out the area. 

As there ~s n~ metero1ogical station with~ the 
Project area~ the data of Gangtok station has been sta~ed 
below which may be taken aa an ind~cative climatological 
data of the pro-joct area and i.ts ne:ighbourhood. 

STATION : GANGTOK. SIKKIM - C~IMATIC DATA. 

Mean a.nn.u.o.l tem- .Annua.~ Av. re1a.ti.ve H:ighest Lowest 
~~ture ~t. °C! ~ rai.nfa1.l humidity i.n ~ rai.nfa.l..1 rainfall 

in. mm. 0 %. month. 0 month. :l.mum M:J.n:J.mu;n 

20.2 11.2 3936 86 June December 20.6 10.0 3494 84 June December 19.6 11.3 4295 86 July November 20.0 11.6 3450. 84 JuJ..y November 19.5 11.3 3461 87 Aug • January. 

• 4 Land use : 

As the project area is extremely mountaineous with 
inn~erable ridges and ~urs, oultivation pattern is mostly 
by terracing and is of permanent nature. Flat lands are 
quite rare except aome scattered pockets. Agriculture is tha 
maj o.r J.a.nd us e and i. t forms the ma.in. occupation of the locaJ. 
population. Agri.culture extends even upto 2000 m. As such. 
all forest areas lie mostly beyond that zone .. Due to the' 
remoteness o~ the forest :from the habitati.on bioti.c inter­
f .erence in these reserves. are l.ess pronounced. Paddy, Ma:tze, 
Wheat, Mustard etc. are the common agr:icultural crops ra.ised 
by the local culti.va.tors. Cultivati.on of Ca.rdamam and Orange 
:is very widely pra.cti.ced here .. Exc ept Some mi.nor i.nsta.J.J.a.tions 
a.nd ~oca.l di. versif:ica.tions of wa.ter courses. irriga.ti.on is .. 
a.lmost non-existent in the high hills. As tbe project a.rea. 
comprises of reserved :forests only barring some forest ._ 
vi.llages there i.s hardly any culti.va.tion. As the local people 
are accustomed to permanent culti~ation and that by proper 
benching and terracing, the incidence of shi.ft±ng c~t~va.tion 
i.s pra.ctica.lly un-common in these a.rea.s. 
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Socia-economics : 

~e project area ~s very sparse1y pop~ated and b~o­
tic interference or habitation inside or outside the reserve 
are very little •. The Sector-B has twenty five houses of fo~ea 
vi~1agers over an area of 25 hectare. Sector-A in Hi~ey~ 
Burikhop, Bhareng, Siribadam and Kamdul has a tot~ of 107 
houses, forest villagers coV'ering an a.r~a of a.pprox:l.me.-Ue,ly 
61 heotare. Literacy is quite ~ow and pe~Sone with higher 
education are few. Owing to water soaroity lot of families 
from adjoining vi~agea in Sector-A had migrated to areae 
adjo:i.n:i.ng the project in Sector-B. Tibetean refugees are 
e.~so being sottled in those areas. 

The local popuJ.ation in the villages are mainly 
agriculturEmt, working most~y on the agrieultural land. 
Agriculture :is the main professi.on and forestry forms a 
subsidiary one • .AJ3 the forests are located in compara.tively 
high hills, forestry acti.~ity is not very brisk ~n these' 
areas. Occe.ssional fellings and oonversioha are done by local 
population for th~i.r· n-pm'inal houe;e hol.d oonsu.m:ption. U 
vleaving of wool~n 6lothes from loca.l wool :i.s a.nother indus­
try worth menti0n.mg. 

Local population consists mainlY' of Nepa.~ese. Lepcha.s 
and Bhutia.s., As we go North and East local populati.on conSists. 
JIWII::m:i::R. mainly of Lepchas and Bhutiaa wherea.s the western P:l- rt 
of Sikkim i.s ma.inly inhabited by the p eople origi..na.J.~y from 
:£:;z;: Nepal. These areas are qu:i.te thin~y popula.t~d. AV£loiJ.:a.b~e 
~a. b our is chi. efly -engaged :in locaJ.. agri. cul ture, roa.d buUd:i.ng 
con~tructional a.ctivities and ' BubXsidi.ary forestry o~erations., 
Improved method of agticWht:u.re :i.s quite in pra.ctioe and 
people a.re accustomed to permanent cult~vat:i.on. Shifting 
oultivation a.nd consequent"da.mage to soU, forest e1;c. :i.s 
quite unknown here. 

Infrastructure : 

Considering the mountaineous terra~" of t~s emal1 
Himalayan state. the project area and i.ts nei.ghbouring tracts 
in Si.kk:im have 'a ;fairly good system of main roa.ds ,It Though 
the roads are mostl.y metal~ed 'and all wea.ther, the total 
kUometre of roads :for use of hea.vy vehi.c~es in the projec~ 
area. i.s quite low. 

Nat;i.on-tkk Ha.AA wiC-Y M9. ~1-Ar 4t onter-s tho State neal" 
Rnngphoo a.ri.d proceeds up1:o Gongtok and beyond. The southern 
and weste:r:n di.stricts of the s 'tate :is conn~cte'd. to Darjeel:i.ng 
Di.strict town through Mazh:i~ar.axK • Nayabazar and a new 
SUspensi.on bridge d:i.rect~y connects Darjeeling die-tr:Lct 
head quarters to Melli through Nayabazar. There a.re 5 major 
all weather metalJ.ed roads :i..n and around ' Sector-A areae 
which are furnished below ;_ 
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No.yaba:z;ar - Cb.a.kung - Soreng - S~ribadam 
Higaon - Dentam - Uttare ( 85 kms.) 

Nayabazar - Dha.:ramci:ill. - Somebare - Okhre 
H:i.~l.ey ( 55 kms-.) 

Bormek-

Na.gi -

Nayabaze.r - Chakung (15 kms .. ) (meta.~~ed roa..d with 
ateep gra.dient) 

Ne.yaba.za.r to NeJ..~i. (30 kIna.) 
··5) Forest road (10 kms.) :is' under construction to _, 

OP eri up forests' of Phunsebung and So.mdong Reserv·ed 
Foreets. 

llie-re a.re a~ so .qui,':te a;~'-good number of br:ida~ paths 
and the ~ist is furni.ahec:1:in the' Annexure VIII. The Sector-B 
a.reaa are well connected to Gangtok and also to Na.yabazar 
through the fo~~ow:ing al1 weather meta1~ed roads. 

1 ) 

2) , .' 

qangtok-~:ingtam-Temi-Ra.bang.Kx~a.(75kma. approximate-
~y) .••. . . _ - -
Ra.ba.ngl.o.~Soai.rig-t.ega.hip-Joretho.ng-Melli.(85 kms.) , 

The 'construction of P .'i .D. roa.d from Ra.bangl.a. ·to 
Phafitam thro?g~ Brand ie under rapid progress, thereby. 
opening up forests of Ro.l.ang, Mona.m, Brand a.nd Lingi., R,eserved 
For ests. The eastern part of the pro j ect :rJI!l!t a.rea. :in. Se~tor­
B :i.e also connected upto Yangang and the proposed roa.d wil.l. 
oroas Tista River near IYIangkha. j besides, ther~ are also 

- quir_e a good number o:f~ brida.l pa.ths :in thd:.s sector. 

As per 1976-·,.figul!"re the donsi ty c:f road in Sector-A 
ie. quit~ _~ow ~hich :is 1.9 m./h&. and ~ Sector-B·o£ the 
:PZ!O.j ec:t"·a.rea -.it is 1.7 m ./ha. per km2 • The road l.eng1=h is 

• -", v~ry .mEiagre a.nd cons_tr.ucti.on o:f more road to £a.cili..tate - ~ 
extra<?;t::ton:·.-o"£'- :fores,1;;.:~p.r.odu_ce und :further development of _::,:_ 
:infras1;'ructure is uec~~s~~.· The stre~~ :in the a.rea are .[ 
mostl.y perenni.al. bu::t none is suitable for fl.oa.ting of tiIllb.~r 
There ie immense possib:il.:!.ties o£ Hydro Electric Power thqUgh 
at present electri.city :is avai..l.able :in remote v:i1l.a.ges. . ... 

At :present there is no important industrY w:ith~ and 
in the neighbourhood of the project area. The major ~dust~es 
1ike Fruit Preservation Fa.ctory, a. State Government Underta.­
kmg, Furni. ture Fa.ctory, A etate GoveX"nment Undert~king a.nd 
S:ikk:Lm Di.s_:til-iary,. a. 1;',r.::tvat~· Undertaking .are -1.ocated ~·nea.r . 
Rongpo ili '~ast S ·i.kki.m·: '_· .,~ ' ._ i". t . 

,} Forests • 

. 3.1 .yM~tat:U.m: v ,.~ 
" . ....,.. ~~:~J.~. ~. . "'-

The vegetsti.on :is" pure~":' we1; - temperato and eve;rgreen 
in nature. Forests consist mainly of broad~ea.ved trees w~th 
smaU ~tches .0£ :£ir and H em10ck oc curring in mixturEi .'Y Tree 
forests ma.:ialypredom:lna.te and -there are occasional.. grassy 
pa.tches with ope:n:'acrub. Alnonget the broad leaved speoies 
Oak. Castanopsis, -La.u.reJ.s, Mi.chel.ias, 'Birches etc. form 
mo.jor part o:f forests vegetntion.,. ; . I .. . 
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~e composition' : 

The m.o.jor tract o~ :forests dealt w~.th can be groupod 
under Upper H111 Forosts~lhich correspond to Champion & 

rSeth's :i:'ev:tsed type 11b/C1-East Himal.ayan Viet tem:perat0 
'Forost. Altitude, aspoc¢, rain:fa1l and geological :formations 

have got a spectacular in:fluence on' the growth of these 
:forests, bu"t the e£fect of altitude is considered to be 
most pronounced and accordingly tho following four grou ps 
of foro'sts arc likely to be met within di:f:ferent altitudinal 
zono.tions~ 

1) Zono - 1-1550 mts. - 1850 mts. :_ 

~T:i.chelia doltsopo (Rani.champ) &- 1'.If.. lo.nuginosa (Phunsrc 
Champ) OCcur in ~bundanco. Other common species is Ensolha rd­
-~ (lYIm,l£l.).; 

2) Zone - II - 1850 mts. - 2200 mts. :_ 

~hirnnndr£ ££thcartii (Tita champ), Caatanopsis 
trubul61des~a.re-ca.tus),. Mnchilus edulis (Lapcho. lcawla), 
!i.:. gammieana. (Chiple kawlri")' , Beilschmiedia roxburghiana 
( Tursing), Macarane sp eci 0S, B et~ ca.noido s (Sour), 
fuercus species etc. are quite common. ~nus ncpale,nsis 
Utis) Occurs inplenty in shallow s ·oil.. 

3) Zone III - 2200 mts. - 2500 mts .• 

Eredominently Quercus lamellosa (Buk) Qgercus ~achy­
IJ.hy1.1Q (Sungre ka.tus), Acer campbclli (Ko.pasij, Ib chilul2. 
odorati ssimu (Lali. kawlo.), M. gammi.eana (Chi.pl 0 kavll8.). Here 
Sungre katus and Buk also forms occassionally pure p atches. 

Undergrowth mainly consists o:f small trees such as 
Eur~ j_gl?on~..£ (Jhingni), and .§:lmplocos thie:f"ol io.. (kharane). 
Herbaceous under growth consists of mainly Gerardia na, Rubus 
(Ase~u), Viburnum (Asare), Dphiphytes (Vala ya), ~robila.nthcs 
(ki. bu) VariO-LlS temp erate ferns and mnling 'bamboos etc. 

4) Zone - . IV .. -" 2500 mts. - 2800 mts. :_ 

uercus lineata (Phalant),.fk. a.c h 11.0. (S. lcatus), 
.fL. lamelloso. Buk), CastanoE~ tri bulo~2. r..lusre leatuB), 
Aco!: co.mpbeJ:ll (Kapasi), liagnoli.n campbelli Choga champ), 
Prunus nopg_lensis (Arupate), Michelia. doltsopa (Ra.ni champ) 
are the chi.ef species in the upper ' storey. Middle storey 
consists muinly o±' Mo.chi.lus and·, Li.tsea. Under growth consist 
mainly oi Euryo.. speCies, SYmplocos, Ile~, Edgworthia, Garden­
-eri (~ Arga.yle) and Daphne cannab~Kaga.te), Daphne and 
Edgworthia. and they occur pr9fusely through-out the project 
areo. as under gro,,"rth bushy shrubs. 



8 

5) Zone - V - 2800 mts. - 5100 rots. :-
The forests arc rhost~y mixure o:f Oaks nnd C oni:f'ers • 

ond_ore mn.in1.y Oak ._ Tsugo. forest. This typo corresponds 
_~ith Champion &. Seth's F'orest Type' No. 11/C. Here on the 
hil~ ridges profuse growth' of Rhododendrons hove been noted. 
~~ uti~is commonly occurs cs associate. Various species 
of Rhododendrons are commonly met with ~ these f."orests of." 
which 2 major groupS l.oca~ly cal~ed Guras and chima~ are ±~ 
important. GoruS attains the height and dicmeter of." u good 
middle Size tree und timber is also utilisable. 

In ~he Tal reserve neo.:r Hilly and Bh.orong" Abies 
densa :is quite common. Coni:f'ers in this belt arc middle agGd 
to mo.ture a.nd e:::::tend to the - North, 'vlest and about 5 kms. tox; 
the East. Cl+ia.bhunjo.ng in the bordors 6I Nepal and Sikkim 
has Tgx~ £££cata. in a.?undance. In the Scctor-B con~:fers 
occur occasiono.lly in the higher ridges of To.ryo.ng Re~erve 
only whereas in other areas ~hc forests oro mainly of tho 
above types. A speoial ,indi·co.tion about the occurrence of 
Conifers' in thes c areas are furnish ed below :-

- i) . Tsugo dumosa - Tal Reserved For est at an el evotion 
of 2400 rots. to 2BOOAmts. 

ii) Picco. mor:i.ndoidea - Ta.l Reservod Forests at an 
e~evotion of 3200 mts. to 
3600 mts. 

:i.ii) Lb.Xix gri:f'fithii Occurs in Tal :forest a.t on 
e~evation of 3300mts. to 
3700 mts. 

:i v) Abi c s 9.£n~ Occurs in Tal :forest at an elc;vation 
of 2500 mts. to 2800 mts. 

Though the :forests o:f these two sectors w:i.thin the 
project area are not very much distantly located, certain 
di:tferences in the composi tion can be not:i.ced. Compa.red to 
foreat of Sector-A,~~ Sector-B has smaller percentage of 
Con:i.fers. Quorcus JUchyph~lla and Quer~~ lineata appreciably 
leGS in Sector-B o.reo.s~ Quercus 10;ma~loso. is quite pre­
dominant here. Co.stanopsis oc.eassionc.lly forms almost pure 
pa.thches in these forests und the same ape cies goes very 
high in ~he fore .. ~~ o:f' \'J'estern pa.rt o:f t;hc pro j ect area.. 

Condition of the crop . : 
"t-Ilost' of these for.ests of the proj ect areasa.re virgin 

and bnve excellent growth. Trees of commerc:i.o.lx :i.mportance 
are mature to over mature where biotic ~terference :i.s not 
much pronounced. Growth is better in the eastern port thon 
in the western part probably due to difference in ro.in:fall. 

Natural regeneration of commercially important species :i.s 
not quite satisfactory. In the middle and upper hills Utie 
and Sour come up pro£usely. Regeneration of Laurels in the 
upper hillE is moderately good but hemlock and F:i.r regenera.-
tion is unsa.tisfactory. . 
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l2.£marcation 

~9 Reserved Forests are S~arated from adjoining 
Garucharan forests, Khas forests (or villa'ges) by boundary 
pillers and clear strip of land. This boundary of tpe reservE 
is also properly demarcated in the Survey of India la~est 
maps. 

Legal Status 

The entire project area consists of twelve Reserved 
forests where no rights of any nature e:::ist, As these forest::: 
a.re located in quite difficu.lt areas, shifting cultivation 
and en~oachment etc. are not common, while grazing is a 
Common practice. 

Forest settlement 

In order to facilitate forestry operations settlement 
of forest villages" in various reServes of the project cree. 
had been carried out :in the past. These for est villages 
covering an area of 106 hectare of Reserved Foresta are 
inside the project area. The villagers mainly raise planta­
t~on by Taungya.und also perform other forestry operations. 
Near Rabangla 120 hectare of' land have been properly surveyed 
demarcated and transferred to Tea garden authorities, 41 
hectare of land have been dereserved and after proper 
demarcation has been recently been handed over to Army 
Au.thorities, (e;.:cept aboVG doreservat:ion the Reserv~d 
Forest area remains unchanged.). At present there is no 
.proposal for creation of further new reserves. The depart­
ment is leasing out Reserved Forest land suitable for 
Carq.amOIll cultiva.tion to land-less people @ 1 hectare per 
family. The lease of forest land to landless people for 
Cardamom cultiva.ti.on ·is fixed for 10 years. On the whole. 
the department :is explor:ing the possibilities o:f· Ieasing 
out large tracts of Rese:rvcd Forest lands part:i.cularly in 
areas where timber operation is not poss:ible at present. 

EXisting util:isation 

These forests are not ~overed by ~ny Work~g Plan 
a.t present and the last working plan :for these £orests 
dates back to 1950. \lith development of infrastructure in 
the vicinity and opening up of the area with new roads, 
possib~:ities of concentrated forest activi.ties have become 
promiSing. As already mentioned fOTests ~cre ' are mainly of 
mixed temperate mi.scellaneous type with lese number of trees 
of high utilisat:ion value. Due to pauc:ity of feeder roads 
and prohi.bitive haulage costs to the centre of consumption, 
concentrated timber extraction operat:i.ons are not much ±n 
pract:ice hero. Such forests are mainly centred at the foot 
h:ills near Nayabazar, Jorethang etc. Certain timber extrac­
tion works had been Carried out :i.n Hilly area in the.Tal 
Reserved Forests for developmental works. At present the 
forests are worked under selection felli:n.g system. Occa.sion­
al marking and felling of constructi.onal fI Box planking and 
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Furniture ti.mber a.re carried out in the reserves near :u:~3.:CQ.;~~. 
villages sites. Timber is generally disposed by coup system. 
Suitable areas :for plantati.ons o.re worl::ed under clea.r :fell­
ing with artificial regei1.eration system. As most of the Oaks 
do not have any co~acrcial utilisati.on up-till now these 
are mo.rked :for manufa.cture of ChD.rcoa~ a.s Charcoal is" in 
great demand here. Hilly, Siribadam, Dentam, in Sector-A 
and Rabang1a, Rayong in Sector-B a.re the important sites 
for the :forest activities in the project area. 

The maLn timber market in these ~reas are Gangtok, 
Singtam, Melli and Jor.thang. As the distance is not much, 
Same rate is preva.lent i.n. the first three markets. Rates 
g:t Jorotho.ng slightly dif:fer from other markets. Data. collec­
ted in 1977 April (year o:f survey) is :furni.shed below:-

Sal. scants etc. Rs.706 3 (sa-wn) per m 
." 3 Champ lls .636 per m ( Sal'ln) 

Pa.nisaj Rs. 525 
3 ~so.wn) per m 

Mi.xed ha.rd"ltlood J1s .484 per m 3 ( sa.wn) 

Utis (for box and ceiling) Rs.425 per m :3 (sa.wn) 

Fir timber (North SikkimO Us .484 per m 3 ( sawn) 

Rs.360 per m3 (llound) 

\ih.atever limited ti.mber opero.tion ta.kes place withi.n 
the project al."'eo., it is all by local methods of pulling i.e. 
:felling by ax.e, conversion by ordinary pitsaws at site and 
carriage b:r man as no mule or poney is available here. Cost 
of ca:rriae~ by manual labour from -sawing site to main roa.d 
is Hs.72/m"5 i.f.' the lea.d is upto 2 kms. I:f the lead is wi t hin 
4-5 kms. ~ the rate is Rs.106/m3. These are the norma.~ rates 
in :fair we$.ther. The ra.te is about 1.5 times more in rainy 
seas-on. 

In an experi.mental "\-Iay a. depa.rtmental extraction 
wor,k hnd been undertaken i.n RD-bangla a r eas on slightly un­
dulating terrain. Felling 'illLS dorie by cross cut Saits, Cost 
o:f felling, delimbing and croSS cutting \/aS Rs.36/m"'. Dragging 
of timber was done by a 25 H.P. Massey Furguson Tractor~ 
loga ioaded on trailor and average ~oad was 1 km. The average 
cost OI haulage (1 km. lead) per cubic metre o:f roUnd log 
come~3 to about Hs.18/m3 • But such tractor terrains a re ~£ 
XDUKdxX3~XCO~X~Cx.x~~~x~ quite limited. Onroad transporta­
tion cost :for various. grades o:f timber :fixed as truck tra.ns­
port on the major routes of Sikkim is nationalised. Sikkim 
n~tionalised Tra.nsport haa a fixed chart o:f truck hire charges 
whi.ch is furniShed below .. Plying of private trucks here are 
prohibited . Jorethang is the rra in centre o:f operation :for 
S.N .T. :for the lt1este.:rn and southern 8ikkim. 
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Sl. From To Distance Rate 
No. 

1 • Jorethang Raban glo. 52 Kms. 18 paise/ qui.nta. 
!kma. 

2. Joretho.ng Gazing 42 kms. Rs. 7.90 p./quin 

3. Jorethaug Sosing 45 kms. 1 8 po:i. s e/ q_uin ta 
/knm. 

4. Jorethang lielli 28 kms. Rs. _.~ .90/ quin tal 

5. Jorethong Sombare 29 kms. Rs. 6.20 p./quin 
-to.l 

6. Jorethang No.mchi 20 kms. Rs. 3.90 p./quin 
-tal 

7. Joretha.ng Uttare 83 kms. Rs.18.72 p./quin 
-tal. 

Sal is.ta.ken as the heaviest timber here and 1 cft. 
o:f Sal timber is coun ted as 35 kgs. for. freight purposes. 
All other timbor is termed as local and considereQ-27 kgs./ 
c:ft. 

~~ongst the utilisation of minor forest .produce, 
Cardamom cultivation both b;)T forest department and that on 
lease to landless people i.s of great impor.:t.a.nce. , The Goverr..­
ment share per hectare is fixed at Y4th of the processed 
fruit. The basic objective utilisation o:f :forest lands by 
planting Cardamom as Under storey in forest lands and. 
plantation areas :in order to 'put the forestry to multipur­
pose uso. 

In the arti£ic:io.l regerierat.ion 'of Iorests specieo 
of r-liche.l.ia. (Champ) Cupressu~ (Laharedh~:pi), Q.mtomeria 
(Dhupi.)" Abi.es (Fi.r~, BUl:kland:i.a. (Pi.pl:i.), Juglans (''lalnut) 
Ac er (lCapasi), p~~ (Aru.pate), etc. are selGcted. In 
Sector-A 2500 hectare and in Sector-B 1000 hectare of planta­
tions of selected speCies have been raised during the past 
dacadam. 

The forests are mature to over mature in age and itx 
is essential that intens~ve ~orestry operation should be 
taken up immediately for'speedy ut~lisation of the growing 
atock prov:i.ded such areas con either be restocked natura11y 
or a..rti.fi.c:iaJ...1y. 

Available forest resources information :-

No comprehensive resources survey h ad been condua­
ted during the past few decades to obtain any reliab.l.e esti­
mate of tho growing stock of these reserves ~n the project 
a.rea. Li.ttle amount of Hark had been done during the prepara­
tion of last working plan :in 1950. But information on total 
growing stock and indicati.on on categorical aSSessment of 
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timber for these reserves is completely lacking; no infor­
mation was availab~e ~ the nature and varintion pattern of 
the forest' crop. A p:i.lot ou.rvey had to be coriducted for 
collection of' baa:ic data for the :forulati.on of design of the 
~ctual i.nventory. 

TJIap s : 

. Survey of India Latest topographical map sheets of 
1 :50,000' sca::Le which covers the project area had been pro­
cured for the purpose of the survey. The coverage of the 
·area .is ,furn.ished below: - : 

Index No. §.£~ Year of Surve:z_ Year of :,Qublico.-
-tion 

78' ~; A:50,OOO 1961 -62 Not yet published 
78 1 ;_50,000 1961-62 . 1963 
78 A/7 1:50,000 1962-63 1963 
78 A/B 1:50,000 1962-63 1963 

Sta~e map of Sikkim :in the scale 1:1,50,000 publ:ished 
:in the year 1974 ha.d also been referred. 

Aerial,£hQtographx: 

Aeri.a-~ photographs for Sector-A exist in bJ..o.ck and 
white. The scale of Photographs is 1:25,000. This photogra­
phic coverage under ~ task no. 784 A is quite recent, 
with camera lens 15.3 cm. and f~ing height 3810 ' m. The 
Sector-B mostly falls under gap and the portion of the East­
-ern part is covered under aerial photographic coverage of 
task No.413 A in 1:40,000 sca.le. But the photography is of 
1960 El.nd it now hardly serveS any purpose as ground conditions 
have qha._ged considera.bl.:lih A part of Sector-B in south is 
covered by aerial photograph of task No. 784 A. 

The~efore, only the aerial photographs of specifi­
cation No.784 A of November 1974 in 1:25~OOO scale were 
taken up for detailed aerial photoginterpretat~on and vegeta.­
tion type mapping. 
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INVES~IG"'TION AND ME.~ODOLOO!. 

2.1 Object~: 

2.2 .. 1 

The major objeet~ves env~saged ~or th~a a~ey ~n 
eo~aultat~on with the State Forest Department a~e ~d~qated 
be:lOl'l :-

1 • to obtain a rel,i.ab~e estimate o£ the ~o;~;:5,.ng 
stock of tot~ wood (volume ~~ ~~eee ~~9 5 em. 
diamete~ under ba~k) at + 10~ Q~P~ a~ ~,~ ppo-
ba.:i:lli. ty ~eve~. "" . @. ~ 

2. to :furnish an eat~ma.te ot! the g:a,~j.p.g ~·~o9~ 
separately on the baa~s 9f ~~~l:i~U »a~~e~~ to 
assess the resouroea po~~nt~a~ities ~Qr setting 
up of wood based ~duatria~ eomple~ea. The 
uti.l.ity c1.e.ssea decided were as :f'ollowa:-

i) Plywood and :E'<.;l..rn:iture wood J i:i) Ma.tch wood, 
1. :i.j_) C on st!ructi one,i t:im"o.e,~, i v) :Sox p~ank:inll 
wood, v) -Fj,re wQod.. . . ., .;:" . 

~ ~ ~- .~" 

3. to qpn~~q~ a study. baaed q~ su1.table designl. ~ 
£or .Q~nw-j_~ati.on of volume tables o:f commercia.).~y 
i.mPG~~t spe ci-es occur:r~l1-g in the State. \~') 

~·f·ry~' " ~ 

4. to qopduct detail.ed cull study by a.ctua~ _ fe~~g 
of v;:r;~es wi. th u view to . obtain a.n eeti.tna.~\')· 
of 6P'Ul'ld ti.mber volume. The forest bemg mature 
~ "to over mature in ~ge a. comprehensive a.sse~j3" 
me.n\ o~ decay of grow~g stock was consi.dered ~ 
eesentia11 

5. 'to ~e~~QX'm a. ape ci.al study on the ava.:i.labi.li.ty :-"'~ . 
of S;ymp.;J..ocos theaefol..i.a (Kharane) fo'r l'Topos·ed. 
mavoh :tndU,fltry. 

6. to ~4er~ake a detai.led study on the access~b~w 
~~~Y. logging and transport cost analysiS of ra~ 
mater~~$ from various reserves of the projeot 
area ~o proPQsed i.ndustr~al sites at Na.yabaza~ 
in ~he ~aae of Sector-A and Rabangla or S~ngtam 
i.n the Q·a.ae o£ Sector-B. 

_, 
... :-;__'.':;.---=---_. f .. 

~~;.-~,._~.-~~ ..... ~_~~,:;;£~ . ...w:..:A_ .. _ .. ~ :-~ c-:~:,:,", 
. ~!... . 
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Aer~a~ Phot2-inte~retation : 
UJt ¥ e - ' ~. - .. -'-v. · ~- . 1 <" 1ii . .1 ...... 

~~ua.t,ion o:f' the ae:::~a~ pQ.Pt~~ra.i:~J.~._j~e!W.;S;~x,;s,.;t}4\~~e~re .. 
l.aj{~(!)p ~~:i tie~. : . , ,' "' - .' . "", . -

The aerial photographs with sP~ci~~oa~~on 784 ~ 
are quite recent, the da.te of pp.otography bei,ng 1':1,11,1977" 
The :foca.l 1 ength of the camera i.a 15.3 om. a.nd fJ.y:i.ng" he:i.(il:h'\; 
is 3810 m. On stereoscopic oxamdnat:ion of' the photos it 
reveals that these have superior ~terpreta.t:ian q~i~ies. 
The scale and quality of the photographs enable delineation 
into volume density and forest type classes 0 '\-'la.ter a.reas, 
agriculture habitation, grassla.nd, barren lands and forest 
b~nks are discer.nab~e. 

Pr;epa:ra-t:i~~ o_~. the ll.eria..~ pheotos;~aph;a ;_~o,:z,,_ :inten.r;~~~i\ti;:i,~f- : 

The :formo.t size o:f the pr:Lnt :is 23 cm. x 23 cm~ wi.th. 
a forward overlap of 50% to 75% and latera~ overlap of 60% 
to 55%. 

M~~~ .Wi .. t of .de~:inea.t:ion : 

As the photos are of' -nhe sca.~e 1:25,000 the m~~lll\\1ll 
uq~t of del~neation on aerial photographs had been kept ~p 
5~. x 5mm. as th~s can be conveniently dep~cted on photos, 
keep:i.ng the s ca.lc 0= :f':ina.~ map :in v:i..ew 0 S-t;reams, roads and ­
other ~~ea.r fee.-i;u::!::'es which are less than 5 rom. on :photos 
were not delineated. 

On stereoscopic examinat~on of these photos it was 
found that intorpre-';at:ion possib~~i.ties are modero.tel:y good 
and a..ccord:inltly the follow:Lng interpretation. key had been. 
framed. 

The a.rea. had been div:ided into the following o].a.ssea-,:r, 
1H" 'I, 

A. Fpitested & ... 

A. 1.E. Himalayan Wet temperate £orests. 

A. 2. 

A.. :3 .. 
A .. 4. 

A. 5. 

do- ... & mi.xed coniferous forests 

do dry temperate forests 

Foreat blanks(A blank i.s de£i.ned to be an a.rea 
without wood of 10 hectares and above)! 

F ].an tao ti. on ( Y oung ) 

B • N.~i9- .FpoX' os ted :-
B. 1 Regrowth area. 

B .. 2 (l.:r:-ass1a.itLd. Ba.rren land. 

13. 3 4gri.ouJ-tur e &; Ha.bi ta-t:i.·on 

B. 4 \,1~ter a.reas 

B. 5 O::rcha):"d. s 
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C. Density c~~es :- Density code (£irst digit) has been 
given in the denomination to the 

'forest type A.1 to A.3 only) 

C. 1 Low densi~ 5% - 20% 

C. 2 Nedium density 21% to 60% 

C. 3 High density 61 % and more 

D. Volume class :- Volume. code second digit in the denomina­
tor. The volume range is Subject to 
ground inventory result. 

D. 1 - Low vol.ume (below 50 cu .m./ha.) 
D. 2. :f1edium volume (51 to 100 cu.m./ha-.) 
D. 3. High Volume (above 100 cu.m ./ha.) 

2.3 Inventory DeSign t 

Samp l7.-ds;.siB n ; , .... 

A through reconnaissance of the: forest reveals a E 

clea.r demarcation in. difference in crop and vegetation in 
the two sectors namely 'Sector-A and Sector-B. The dist;ribu­
t:ion and pa.ttern of occurrence of :important commercial. spe­
cies follow a :£ definite a.i~:ttudinal pattern. Accordingly 
:3 a1.ti:tudinal stra_1;,,?:_ can be ~1.ear1.'y d:ifferen'lt:iated. 

Stratum I 

Stra.tun:t'II 

St~atum III 

: Area upto the limit of 2170 m. 

: Area' upto the limit of 2170 2800m. 

: Area from 2800 m. and above. 

plots Was a.dopted. 
The strati~ied Random Sampling w:itn crus~er of 2 

. ..,:. -, 

LaVing out of the plots : 

Each grid is a cluster of 2 plots a.t a distance of 
100 m. from GD.ch other. Each plot ha.s an a.rea of.49 ha. 

,( 70 m. x 70 m.). The layout of plots is clearly depicted 
i.n diagram .I. ~ 

FORI-l CLASS .AND NAI-1E OF THE SPECIES (FOR SIKKIM AREA) 
LIST NO.I 

FlOrm C1.o. ss 

Form Clo.ss-I ( . ) 
(i~) 

(iii) 
(iv) 

Scientific Name 

Acer carnpbelli 
~mingtonia. populnea 
12.£.1ula. alnoides 
Cinna.m~ impressinervium 

Local Name 

Ka.po.si 
Pi.pli 
Sour 
Sissi 



Form Claso-II 
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(v) Toona febri£uga 
(vi) Evodia roxburghii 
(vii) Juglans regia 
(viii }:rlIac e'ranea sPP. 
( i.x) Syzygium sp:p. 

(i) 

~ 
.. ) :-:- . ) 
~~~ 

(iv) 

Beil.schemcidio. roxburghiana 

Echinocarpus dasycarpus 
Engolho.rdtia. spicato. 
Elaeocarpu~ sPP. 

Toona 
Khanal-;:po. 
l'lal.nut 
IJIal.a. to. 
Jo.:Q1.. 

. Thupo 
tarsing 
Gobro 
{I.'lO".'la. 

-Bho.dro.si. 

Form Cl.ase-III (i) 
Others - Rhododendron hodgson:i.:i. etc. 

Form C~a.ss-IV 

( ii) 
(ii.i) 
( i:v:- ) 

Bctul.o. utiJ...:i.s 
Lit~ sPP. 
M.o.chil.us eduJ...is 
Nachilus gammiel1na. 

(v) Machilus ££oratissi~ 
(vi) Nyssa ja.vanic~ 

(vii) Prunus ~palensis 
(viii)Phoebe lanceolata. 

(i) 
(ii) 
(iii) 
(iv") 

CastanopsiG spP. 
Quercus la.me~losa 
Quercus l.ineatn. 
Quercus pachyphyll.a 

Bhujpo.t 
Paha.k( Pnhal 0) 
Lepcha. ka.wlo. 
Ch:iplo kaHlo-

Lo.~j_ ko.v.rla. 
Lek:p chila­
-uni 
Aru1?_o.t e 
Angara 

Katus 
Buk 
Pho.l.:l.nt 
S. ka.tuo. 

As requested by the State Government the volume 
table o~ the foll.owing speCies had also to be compiled. 

1 • Abois denso. (Gobro. so.J...la.) 
2. 1:.§.ugo. dumosa. ( Tengra salla) 
3. ,&bnus nepalens:is (Utis) 
4. SymElocos thie:folia. ( KlJ,aran e) . 
5 • l'1i c h 01 io. doltso]2o. (Rani. cha.mp) 

. Volum'c a.nd cull study for these species were done 
separately :for which selecti.on o:f trees WaS done at random. 

The total. number o:f \trees fel.led for wach species in diff­
erent di.ameter class o.rC given below in List No.2. 
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Name of: .... .. Sp. 0- "I' A M E T £ R - C L A 5 5 _{ in Cm. J species Code. 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89- 90-99' 100+ To (Botanical 
-Name),'- ' ____ 0 

Form Class - -1. 

EqUation for Alnus nepalensis (Utis) Was found to be s!"Ii-.ta b Ie 1"or Fa Class-I and hence felled tree data for this species Was used for F?rm Class-lit; 

Form Class - 2. 

Bei lschemedia. 4 1 1 2 1 1 1 7 Ec_hinocarpus 12 1 1 2 1 1 1 1 1 2 - 1 ' - 12 
... 

das:t:ca°r-Qiis .. 
J:ngelhardtia 13 1 1 1 1 - 4 -sPicata 

_. ..:. ~:-. 
.. Elaeocarpus 17 1 1 2 1 '5 sQecies 

.. _ ... .. -- ~ 

t - o t a 1 3 3 4 5 2 3 3 1 _ 
- 2 2 -28 

Foem Class - 3. 

Betula utilis 6 1 1 2 2 1 2 ·9 
Li tsoca spp. 21 1 3 2 1 7 
~hilus gammiana 2;i 1 2 3 1 .. L 3 14 

~ ... 
Machilus 24. 1 1 ..:. .,. 

2 '1 6 odoratissima 
.. , 

Phoebe lan~eo- 32 1 2 
.3 l-~ 

T 0 t a 1 4 9 5 4 5 5 4. 39 

Form Class - 4. 

Cas tan ol2s f.s spp. ·8 2 2 1 1 1 5 12 
Quercus 34 2 2 1 1 1 4 11 lamellosa. 

" 

Quercus 36 3 1 2 1 2, 2 6 17 
nachyphylla 

T 0 t a I 7 3 4 3 4 3 1 15 40 
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"I'"~' 

Sp. D r-'o me' t e r c 1 ass (in em. ) 
.nmEt of­
pcciEls 
Botanical 
ahie) • 

Code. 1.0-19,20-29 30-39 40-49 50'.;{) 9' '60':"0'9 70-7~ i:fO-89 90-99 100+ Total 

~DIVIDUAL SPECIES 

suga dumosa 

,ymplocos 
~hiefolia 

42 

39 

richelia excelsa 27 

~ nepalensis 03 

~ densa 01 

lTHERS 

1a9no11s 
~ampbelli 

~hDdodendron 

::ampbelli 

25 

37 

2.4 [LaId Work : 

3 

6 

2 

3 

3 

2 

4 

6 

4 

3' 

3 

2 

1 

3 

3 

4 

2 

1 

1 

4 

2 

3 

2 

3 

1 

2 

2 

1 

3 

4 

2 

1 

3 

1 

3 

3 

3 

1 

3 2 

3 

3 

3 

1 

2 2 

1 

2 1 

1 

2 

1 

2 

26 

1 9 

22 

23 

2.4 

13 

. ~ 

A field manual had been drawn up with detailed proced ure of 'f ield 
l.IJo:r;k and coding instructions for' flil111ng various forms. 

Six parties were formed ~nd9r direct , supervision of a D,C.f. 
The mapsheet showing the layout of the girds and randomly se1"ected"' grid 
plots were provided to each Crew Leader. The number of g±ids selected ' . 
for enumeration were ·62 '-in Sec·tor-A-- a"1'ld -49 in Sector~B. -:-' . . -

for .col-laction ot"-informati-on in "Cadi fied form. thEi' 'vari-QUS types 
of forms used are as under :-

1) Plot Descripti.on Form (PDf') 

2) '" Enumerati on Form 

3) I' Sample Tree Form 

4) Tree Volume &~Cull study Form 

. 
. (For.,.-de:t-ai"I'·"'Please"~refer·· ta-Ailne)(UNi"I\T;" U; 'VI; - Vl'f~"l""" 
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, C HAP TEA - III 

DA'rA ANALYSIS 

General : 

Data Proce ssing s-

Computer editing is attached maximum attention as· many errorS. rome 
to light which ~ay escape manual checking. 

.. : 
i) 

ii) 

iii.) 

iv) 

v) 

vi.) .. 

The edit opcration involves the fallowing steps :-

Manual checking of field forms 

Punching, verification and sorting of the data 

~necking of the fi.eld data with Blectroni~ comput~r 

Comparison of the error list with field forms 

Finalisa tion of corrections 

"IGcorporation of tho corrections in the source documents and 
punched cards. 

Tree Volume study : 

- As over-bark and under-bark measurements at -the- two ends of a 
section are available~ the )!Qover-b!3rk & under-bark volume of each" -sacti~ 
Was calCUlated by the 'Smalian Formula' :-

1ll L 2 2 
V = ----a---- (D1 + D2 ) where, V = Volume 

= Ave~age dia~~tBrflt the 
two ends 9f a sertion, 
L=is. the length;. D1 & D2 

represent over-bark mea­
surement for over-bark 
volume & under-bark 
measurement for under­
bark volume.) 

In case of measurements of small wood the·mid diameter of a lo~ 
(,",oth··o .. -b. and '· u.h.") were taken. Huber's Pormula Was applied to get the 
volume 1-

V =----- (where D represen~s elver.bark diameter For- overbark 
"4 •. • , 'volUme and under bark diameter for under bark 

volume) ;, 
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3.1.1 Cull Vo~umEl ;-

It has been found that Cull is distributed in a very complicated 
pattern within various species.-The Use of Ono equation for the ontire 
range of species .is not suitab~e as it does not explain the variations 
comp~etely. -. 

In view of the limited fellings dane is Sikkim the Equational 
approach Was abandoned. Instead the data has be~n summari sed in the farm 
of graphs and tables. 

3.1.2 Bark Volume ': 

Over bark &: underbark volume ,.are calculat ed for each f e lIed tree. 
The difference farms the bark volume. Estimation of the tot;:l b a r ,k volum e 
for each diameter class is obtained from the felled ,trees in the speci­
fie~8~ class. This volume When oxpressed as percentage of t otal under­
bark volume gives the bark percentage. 

3.1.3 Utility Volume ::" 

The percentage of each utility volume Was plotted against D.S. H. 
(OS), A freehand smooth CUrve was drawn to ~ indicate the trend of utility 
over the entire range of diameter. The utility % for different diameter 
claSS is given in Table No. 9 

Applying these percentage s on volume per tla.,. a __ set of tables­
have been drawn up to show the volumes per hectare for dif ferent utility 
classes. 

Volume Studies I 

3.2.1 General Volume Eguations " . 

. 
~ -

,_' 

Felled tree data furnished the basic informa tion required for 
formula~ing the Multiple Regression EqUations correlating the measured 
.\£plume of the trees with their diameter at breast height and the total 
height (both before felling). These e'1uations are known as general volume 
eq-uations as they are bgsed upon two variables, diameter and height. 

The fallowing General Volume Equations were tried 1-

1) V = a + b 02H 2) V = a + b D2H + c D/ii 
3) V = a b D2H + cH 4) V b D 2 + = a + + cD H 
5) V/D

2
H b/D2H 6) 

.. 2 2 --- = a + V/O =:=..:e + biD + cH 
0: 

a, b, c & d are regression constant and co-~fficient. 

, ~ Where 3 --
V = Under bark vol.ume em_,) upto .5 em. limit under bark diameter. 

~-

0= Diameter (08) at breast height in ~m.f H = Height (m.). 
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The selected General Volume Equations are as follows:~ 

-':'''orm Ciass 

Form I 

Form II 

Form III 

Form . 1 V 
........ 2!T. 

Name of ~p~Fies 

E u A T I o 

v/o2 = 0.000172 0.0258/02 + 0.0000332 H 

V!o2H = 0.0000389 + O.02856/02H 

v/o2 ~.00006 + O.000032H - 0.0177/02 

V/02H = 0.0000387 + 0.02305/;2R 

E Q U - A T I o N 

N 

Bbies densa V/0
2 = 0.01945/D

2 + O.00002896H + 0.00009565 

Alnu~ nep;i~nsis V/D2 = 0.000172 - 0.0258/02 + 0.0000332H 

Michelia>:~'~ltsopa V/D
2

H = 0.00003503 + 0.02692/0 2 H, _ .. ~' . 
···-·S'implOco~' theaef;;lia vio2

;:: 0.0000718 _' O'.OO~J98/02 + 0.OOOOJZ55H 

TsUrea dumoss V/0
2

H ::: 0.0000.12.83 + o.oooe056/D2H 

Others ..... ·.f V = O~024659 + O.00003492D2H 

Local Volume £gUat~ona : 

, In order to obtain local volume equations the followin9 tyoes of 
re·geressi.on equations were tri.ed s~ 

1) + bD
2 4) V/0

2 2 V == a = .a + biD + -c/O. '- i ._ 

2) V · .... + bD CO
2 

5) V/o2 ~- 2 
. - a + := a + biD + cO ... dD 

3) V == a + b0
2 

+ c/O 6) V/o
2 

:= a + b/0
2 

+ c/o + dO 

The following equations were selected keeping in view the standard 
error of the estimate, the m~:L£i:ple g_~termi()ation co-effici:ent and the _ 
applicabi-ll ty of the equati.ons in the entire range of data. 
-.~~.~.-.. -.-. -. -.-. -.-. -.-.-.-.-. -. -.-.-. -. -:-. -. -.-. -.-.-. -.-. -. -. -. -.-,.-
Form ~las~L.Sp~cies 

form Class - 1 

Form ClaSS - 2 
(apP!_i.-cable at 12,cm. 
an" above). 

Form Class 

:J.;'!' Form C~aSB 

Abies densa 
( Speci. as ... 1) 

3 

4 

Alnus nepslensis 
(Species , - 3) 

- -. 

·V 0 l U M £ E r:. U M T I .0. N 

V/D2 = 0.001559 + 0.06674/02 
0.02039/0 

v .-....-- = - 2 0.0012891 + 0.25564/0
2 

- 0.030418/0' 
D 

V 

= 0.12652 - 0.0180370 + O.000956D~ 
= 0.001184 + O.1a1~D2- ~.0.O;34B/o-

. 2 = 0.12167 - 0-.01140 + .J .. 3008120 
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-.-.-...... -.-.-. -.-.-. -. -. -. -.--. ~.-.-.-.-.-. - ... -. -.-. -. -.-. -. -. -. -. -. -.-. -. -.-
_ Form Class/Species_ \J 0 ;-l:-' U '-_. l"1_ E .. __ E Q .• _ U Po TID lSI 

Michella excelsa 
(Spacie-s - 27 .) 

2 . 2 v/o ' - = 0:.000213.8 + 0.002517/D -+"0.000010640 - -D. 0 0 000004D 

Symplocos thoaefol~a 
( Species ~ 39) 

, .. 2 
,,\ :V = ~ 0.03754 + 0.000587D 

TSUQa dumDsa 2 _ 2 
(Species - 42) V/D.~. = .0.00055 + O.00716/D + 0.0000290 - D. EJ0 000012D 
Others (applicabl1:e'~-"-';;'- 'jo'." " j," ,~" ,JOt! .• ---? 

, ~at 15 cm. & aboue) V = 0.3555.- 0.037_D ... 0.0012590
2 r:.. 

·,J.iJhere 
- 3 

'V = Under· bark volume (m ) upto 5' em. li'mi t ' 

over bark diameter. 

" .. D. =_ Diameter at br€a~t hight (OElj~ i~ em. -. -. -. -.-.-.-. -. -.-. -.-.-. -. -. -.-. -.-.-.-. -.-:-.- ~--.-.~'*":'. -. -. -•. --. -.-. -.-. -.-.-
_.. __ - -4 • • _"'!.. _o -

Tree Volume ~ i - r', _, ... 2.-

With the .. help ot' the selected l(lcal ~~~~me__,equatj.ofls" tl:;Je ·Yolume 
of' aii en.,.lI..rJl.erated trees were calcUlated. 

Plot Volume : 

The volume'~'of a1.1 enumerated trees in a plot this arrived at 
were ?ddea up to obtain the plot volume. 

Estimation bf Error :" 

The error WaS estimated based on cluster sampling metnod. The 
percerltages of error t'or Sector-A and Sector-8 is appended !3.I?. below 1-

.... -.. ... . .. ,- .- , . . -- .~..... ~ 

stratum 

11 

III 

T o~t a.J. 

Sector - 8 . 

I 

II 

III 

Tot a 1 

Net Forest Area 
. "tin he.')" . 

2427.27- .. 

4420.54 

2792.50 

9640,31 

5132.77 

5406.92 

3110.00 

.13649.69 

Volume/.Ha. 
. ..,.r. . (m3 ) 

- .. -- -- 1 75".20 Z 

240.234 

168.209 

" . 

202.995 

204.354 

316.822 

117.856 

\ . 229.196 

.. 

·S.E. · .%. 

15.32 

3.93 

14.60 

.5.29 

14.47 

5.97 

12.74 

5.02 
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C HAP T E R - IV 

4.1.1. Area Estimate a 

4.1.2 

The break up of the total·geogr~phical area of 12515 ha. in 
SBctor-A and 15085 ha. in Sector-B into various land use classes is 
shown be low s-

AREA STAT£MENT : SIKKIM. 

SECTOR A 

stratum Gross forest Forest Plantations Disreser-l Blank Net forest 
I C3rea (in ha.) IVillages I (in ha.) 1 vation I area Iarea 

1 

II 

. I (in ha.) I I (in ha.l 1 (in ha.) X<in ha.l 
3047.50 20.23 500.00 2427.27 

III 

56'75.00 

3792.50 . 

Tot a l 12515.00 

stra-
tun 

I 

II 

III 

Groes 
Forest 
area{in 
ha.) 

5425.00 

6550.00 

3110.00 

Total 15085.00 

Foreet 
villages 
(in ha.) 

20.23 

20.23 

Volums Estimates , 

40.46 

60.69 

SECTOR 

Area 
handed 
over 
to Tea 
Garden 
(in hal 

1214.00 

1000.DO 

2814.00 

8 

Area 
handed 
over 
to Army 
'in hal 

121.40 41.68 

121.40 41.68 

• 

Area 
cleal::ed . 
for Ti-
betan 
refugees 

80.00 

Planta-
tion 
(in hal 

272.00 

900.00 

Blank 
area 

4420.54 

2792.50 

9640.31 

Net 
forest 

(in hal area 
(in ha) 

5132.77 

5406.92 

3110.00 

80.00 1172.00 13649.59 

q ~b 
\. ? _...:;.-"'J,.--- () 

..;--'?)._"3 ~~~ 
Growing stock volume per hectare has besn estimated rO~~h stra-

tum in the two sBctors separately (Refer Table No.13.0). It is quite intere­
-sting to report that in both the sectors stratum-II has the highest VOlUme 
per hectare and it is estimated to be 240.233 m. 1n Sector-A and 316.82 m. 
in Sector-B. Volume per hectare decreases prograssively in stratum 1 and 
3 in both the sectors. Total volume estimation diameter classwise is fur­
nished in Tabla No.14. The Volume of grOWing atock of trees 100 em. d.b.h. 
and up cornea to 32.76% in Sector-A and 38.9% in Sector-B, indicating the 
fact that considerable portion of grOWing stock Volume comss under mature 
to ove • ....,at~~ 

Q640 ~ "3 J 
1364-Q,o c:; 
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Distribution or volume of estimated growing stock utility class­
wise is fUrnished in the Table No.8. Average volume per ~8ctare of saW 
log~ (construction and box sawn timber) COmes to 116:22 m (gross under 
bark) in Sector-A and 124.64 mi (Gross under bark) in Sector-B which is 
apprE?ciably high. The estimated plywood timber per hectare in Sector-8 
is 16.62 m3 per hectare. 

A significant variation in estimated volume per hectare of growing 
stock, (utility classwise) Was noted in all the t~ree different st~ata 
of Sector A and 8. 

4.1.3 local Volume Table • 

Volume taqles were prepared for Form Class II~ III & IV. The 
equation developed for Alnus ~~alensi~ Was f,ound to be suitablo for 
form Class' 1. Thus local'volume tablec lJ..8rO developed for all the form 
classes and also for important commercial species like ~~ch~ excelsa 
SVmplOC0 9 thiefolia, Tsuga dumose. 

( Please refer to table No.18 ) • 
• 

ESTIMATION OF WOOD.llt. _VAA1.O,US UTI LITY CLASSi..~ 

SECTOR - A & Sf.~TOR - B 

utili ty Class SBctor i1 . Sector - B 
Estimated volume (m3 ) ~!~:E::s:';t:=-~~· m=. '='a-:t-e-d~V-O-l.-:-um-8--:(;-m-.r.)....--

________________ v_o_l;;.;u;.;.m.e;;o_..;;;s"-'-'xorsssed in US) I(VolU'lle expressed 1n U8 

(a) Total volume 

(b) Ply wood 

(0) Constructional Timber 

(d) Box planking 

(e) Mat.ch wood 

**(f) fire wood 

1956935 3128461 

1602~8 321550 

176944 

629721 

1283469 

417971 

51234 

1054237 

** fire wood volume = Total. wood volume - (Plywood volume + 
Constructional Timber + Box planking + 
Match wood volume ) 

Volume as mentioned here in this report is all under bark unless 

mentioned otherwise. 
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4.1 .4 Distribution o£~tems per hectare ! 

Diameter classwise distribution o£ stems per hectar 
is incorporated in Table No. 11.0. The preponderence o£ 10 
diameter group, trees in each stratum is quite evidexit in 
case o£ both the sectors. A sharp drop in number of stems 
per hectare is noted as the diameter group changes from 10-1 
19 to 20-29 (percentage changed £rom 50.12 to 21.84 £or 
Sector-A and 45.41 to 22.89 in Sector-B) in Table No.12.0 
There,£ore, the decline in number o:f stems is gradual upto 
diameter 100 cm. and above. This pattern is remarkably 
similar in di:fferent m forest strata. 

st;-ata 
Out of the three/in Sector-A number of stems per 

hectare is highest in stratum 3 which is 230 and it is 
almost similar in stratum 2 of Sector-B where it is 228. 
Besides, tables showing per hectare distribution of stem 
utility c1.asswise under different diam_eter classes had 
also been drawn up and furnished in the Appendix (Refer 
Table number 3). 

As desired by the State a special study regarding 
the distribution of stem per hectare, volume per hectare 
and total growing stock of Symplocos theifolia (kharane) 
had been undertaken and separate detailed results are fur­
nished in the Table No. 15.1 & 15.2). 

4.~.5 ~tribution of volume~r hectare: 

4.2.1 

It is evident from Table No. 14 tJ:at the vol./ha. 
in Sector-A is 202.9 m3. while in Sector-B it is 229.2 m3~ 
Thus Sector-B is better stocked in comparison to Sector-A. 

Present management 

At present there is no valid working plan operatiVe 
in the project area. The general pattern of management is 
clear :felling in selected area with artifical regeneration 
of coniferous or temperate broad lea~ species o:f higher 
economic value. Concentrated logging operations under 
departmenta~ supervision had been carried out at places 
l:i.ke Tal Forests near Hilley. Most of the mature to ove::r":' 
mature Oak~ Katus forests are being exploited by mak:i.ng 
Charcoal cokes as these species do not have much market 
value at present. Selection marketing o:f trees is also 
done at plac es :for pa rt:i.cular epe cies of trees on local 
demand. 

The State Forest Department mainly aims at, conver­
sion o:f wherever possible, mix~d :i.rregular wet miscella­
neous :forests of d:i.verse species into a regular even aged 
forest of mare economically important species inorder to 
obtain impreved future yield as well as highest return 
per unit aroa. The State has already taken up intensive 
plantation programmes of various broad leaf species like 
Champ, Kapasi. Pipli, Utis, Prunus. Juglans and Conifers 
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trees like Silverfi~, CUEressus and CryptQmeria to produce 
cellulosic raw material ~or pulp and paper industry as well 
as raw materials for other forest based industries likely 
to come ·up in the state. The sta;te a.lso is eager to open 
up hither to inaccessible forest so that locl:::ed up capita.l 
can be utilised. 

During ground survey it wes noticGd that natural 
regeneration o~ commercial species of tre€s is quite poor 
and deficient to be reli.ed upon ao a. dependal:)le method o:f 
re-sto eking o:f these a.reas. Exc ep t Kholme, KJ::arane a.nd 
Jhinganim the representat:ion of other coml...er.cial species 
in the low diameter class is almost negligible. So natural 
regeneration could not be adopted £or conversion of these 
£orests to even aged crop. The system of management suitable 
under such circumstances will be clear felling v/i.th art:L­
fioial regeneration. 

The growing stock comprises or: about 40 Coznmerci­
ally i.mportant tree speCies in irregular mixture and sil­
vi.cultural characteristics of growth and management. Tha 
age gradations and diameter class distrihutions also stri­
kingly lack in uniformity and not much growth data of these 
in natural condition a.re available. Under such Circumstances, 
it is not possible to control yield by volum~ yield here 
is to be calculated onl;:r by area • 

~.2.2 Rotation & Conversion nerio£ 

Sufficient growth data regavd~ng the species to be 
selected for plantat~onB are not available. On the basis 
of data collected f'rom Silv~cultura.l DiviSion, ''lest Bengal" 
it is found that Pipli, Champ, ~~, Kapaoi etc. will 
attain exploitable diameter within 80 years in adjacent 
Darjeeling Himalayas. It ~s found that phamp, Pipli and 
Kapasi attain average d.b.h. of 58.62 cm. ~n 100 years. 
In. 80 years S:ilverfir atta.in d.b.h. of 25 cm. and ~~ 
and Pipli attain diameter of 69 cm. in 80 yea.rs. It is 
expected that growth of these species will difinitely improve 
if proper silvicultural Care is ensured :from the very start 
o:f the plantation. Thus it can be resonably expected that 
average 50 cm. diameter breast height will be obtained in 
80 years in case of this felled timber Dpeci.es. Hence rotation 
~ such plantations is tentatively f'ixed at 80 years. 

Keeping in view oj:' the Sta.te Forest Department's 
objeotive. about 40% of' the planta.tions w:i.l~ be of so£t 
wood speCies mainly of conifers like Cryptomer~,japonic~, 
CupresBus casbmiria.na, C. lucitanica, Finus ~tul~ etc. 
The growth data. obtained from Da.rjeeling hills clearly 
show that with:in 40 years finus patula attain an average 
girth of' 137 cm. in 40 years ~lucitanica attains 132 cm. 
average girth ±n 20 years and ~ornerii japonica attain 
32.5 cm. average diameter b.h. in 35 years. Hence the rota­
tion of this quick growing aonifers Species is tentatively 
£ixed at 40 years •. 
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It is observed that a s~zeable portion of the growinl 
stock in the area is mature and overmature. Thus a considera.­
ble portion of the growing stock iG being wasted away due to 
decay or ever maturity. 

Inspite of the aforesaid fact 7 the rotation period 
for broad leavpd species can not be brought down as the growtJ 
rate of tho broad-leaved specics is rather slow and it ~s 
known how thc planted crop will react at such a high altitude 

It is~ therefore, safe to adopt a corversion period 
o£ 80 years for broad leaved species. 

4.2.3 Potential Annual Cut: /' 

The management plan suggested for the area is based 
on the consideration that two types of work schedule will be 
followed. Sixty peroent (60%) of the area will be worked at 
a rotation of 80 years where only broad-leaved species will 
be planted. The balance forty percent (40%) of the area will 
be worked at a rotation of 40 years where fast growing conifeJ 
species will be pla.nted. 

Sector A. 

Gross forest area in Scc.-A is 12515.60 he. After 
excluding non-forest area viz. forest villa8el hut etc. net 
:forest area works out to be 12454.31 ha. t:rhis a.rea. would be 
proportionately d~stributed under broad-leaved schedule(60% 
of the area) and Under conifer schedule (40% of the area). 
As such the area demarcation would be (i) 7472.586 ha. 
under broud-leaved conversion and (ii). 4981 .724 ha.. under 
conifer conversion. 

Sector- B • 

. The :forest a.rea. in Sec.-B after eXclu.Sion o:f non­
forest a.reas :in 14821.69 ha. Keeping 50% of the area under 
broad-leaved conversion the net £orest area works out to be 
8893.014 & 5928.676 ha. respectively. 

Fixing the conversion pEriod at 80 years £or broad­
leaved and 40 years for conifers the a.nnual felling area for 
Sec.-A. works out at 217.95 he.. out o:f whi"ch 93.41 ha.. falls 
under broad-leaved convers:i..on and the rest (124.54 ha.) under· 
conifer conVersion. 

Similarly, in Sec.-B the coupe area for broad-leaved­
is 111.16 ha. and for conifers 148.22 ha. g:i..ving a total 
annual £elling area of 259.38 ha. 

The general pattern of management of the forest as 
discussed abovo is out lined as below ;-
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1. "lo~Schedp..~-Broaa lenved 

Forest area (ha.) (inc~uding 
plantation but excluding Non­
forest areas like forest 
villago, hut etc.) 

Conversion Period 

Coupe urea (ha.) 

2. Work-Schcdule-Conifcrs 

Net forest areu (ha.) 
Conversion period 
Coup e ar co. (ha.) 

Scc._A 

1472,586 

80 years 

93.41 

4981 .724 
40 years 

124.54 

Sec. B 

8893.014 

80 years 

111.16 

5928.676 
40 years 

148.22 

At tho end of the rotation, the following yield will 
be expected for conifer work schedule • 

. 2.4 Annual yield: 

Estimated yield of timber which is likely to be 
made available from the project area utility classwise under 
the proposed cutting model is furniShed bclow~-

ESTIMATED ,ANNUM YIELD (M3) UTILITY CLASSvlISE 

;ility Class Sector - A Total 
Annual coup e 
217.9511a. 

SectQr-~ Total Total 

" Annual co- yield of 
upe 259.38 project 

he.. a.:rea~rea.r 

Ply timber 16.620 36?2.329 23.557 6110.214 3732.543 
Constructional 97.860 21328.587 94.028 24388.982 45717.569 timber 

Box planking 13.355 4000.472 30.621 7942.474 11942.946 
Match wood 4.839 1054.660 3.753 973.453 2028.113 
Firewood 65.322 14236.929 77.235 20033.214 34270.143 -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 

3 Certain aspect of futUre management proposals 

Future mana.gement work is to be carried out as per 
the prescriptions proposed in the intensive management 
SCheme to be drawn by the State Forest Deptt. It haG been 
discussed w~th the State Forest Department Author1t~es and 
it was agreed ~±Ett upon that the existing staff, ~abour. land 
and machinery are quite capab~e of undettaking clear felling 
and raising o~ plantations of a total area of 477.33 hectare 
over the entire project area and actually ut present most of 
the high hill plantations (out of total targot of the State 
Forest Department's plantations programme) are being raised 
i.n these area.s. 
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, 
Planta.ti.ons for oellulosi.c ra.w materials \,lould be 

looated at a oomparatively easi.er part of the project area 
as less value per unit area is li.kely to be fetched her~. 
Hill timber (hard wood) plantations should be rai.sed at 
higher level. 

In view of management problems, it :i~ advisable 
to raise the plantations of hi.ll timber species like 
Ka.pasi, Uti.s, Pipli, Champ, \'Ialnut and other suitable 
speci.es in blocks. And in each sector 40% area of the 
annual fellings will .go under coniferous plantations and 
b~lance in hill timber plantations. 

Annual coupe area for conifer plantation :_ 

Sector A. 124.54 ha. 

Sector B. 148. ·22 he.. 

Total 272.76 hu. 
.-----------------------

This area. will give cellulosic raw material. In 
addition to this some thinning material would also be 
availa.ble as a subsidiary yield. 

Taking yield of coniferous plantation as 300 m3/ha.. 
~~ax total yield works out to be 1,09,104 m3/year. This 
quantity will be suffi·cien.t :for setting up of a 100 ton/da.y 
pep er rni.1J. :in. thi s area.. 
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C HAP T E R - VI 

INDUSTRIAL 'POTENTIALITY 

Supply and Demand Ann1ys~s 

Local population ma~ly consists or forest villngers, 
workers a.nd village people adjacent to tho 81:10.1.1 hamlets 
:fringing around the projact areas u11.o a.re either solely or 
part:ially dependent upon these forests for the project area 
for the supply'of their need for agricultura1 1 constructio­
nal and domestic purposes. Accordingly, local demand may be 
categorically sepa.rated into two types a.s dealt bclow:-

A. The entire area cons:ists of majnly reserTed forests 
of limited habitations of forest v:illagers and workers. Their 
agricultural requ:irements are quite scanty as mostly they 
follow Taungys me.thod of culti.vati.on without ploughing. In 
such a hi.lly terrain, bullock cart fi.nds no use. From the 
data furni.shed by the Forest Department it is found that 
there are 107 houses in the Sector-A and 25 houses in Sectar­
B. The total population is about 660. On taki.ng up plantation 
programmes the numbers of Ta.ungyadars will be increased and 
60 extra houses are to be constructed to meet up the increa­
sed annual plantation target. These fo~est houses will be 
made of timber with about 3.5 m3 of timber for each house. 
Thus there ,,,ill be need of 210 m3 o:f constructional tj_mber 
for new construction. Besides, 132 houses w~ll need annual 
repa~r and taking 10% as the requirement of t~mber for 
repa~rs compared to new construction, t~mber required for 
the repairs w~ll be about 46 m3. Thus their total require­
ment will be 256 m3 inside the project area. 

B. There are 14 v:illages around the project area in 
Sector-A. and 8 villages around Sector-B and these v~lJa. ges 
cons~st of 475 houses with an estimated population of 2375, 
while 34,229 households are in rural areas of entire state 
wh~ch is qu~te sparsely populated. Cons~deri.ng the countain­
ous terrain and terraced nature of cultivation, plough has 
a limited use. Cons~dermg one plough needs .056 m3 of timber 
and at least one plough w~ll be required for each house with 
a life of two years about 20 m3 will be required annually for 
their requirement which is too scanty to be cons~dered separa­
tely. 

In these H:i.m.alayan ranges good qual~ty of stone 
b~ocks are ava~lable for building construction and hence in 
these areas sizeable percenta.ge of buildings are made of 
stones with limited t~mber use. The total quantity of timber 
requ:ired in these areas both new construction and repairs is 
considered to be quite :insignificant on the basis o f the fact 
that stone -blocks are preferred to ~ t~mber for the cons­
truct:ion work. 
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F:ire Wood 

The urea :is h:i1ly and mo:ist temperate. Firewood.:is 
tho major source of energy. The total avail~blity of fire 
wood :is cstimatpd to be about 34270 = 143 ~ • The ootimnt:ion 
is basad on the fact that ~~nual per capita requirement is 
about 2 tones with a population o~ about 3035. Thus the 
total requirement is about 9592 m (.61 tones = .964 m3 ). 

Status of exis~R wood based industries in and aro~~ 
:2ro ject area 

The project area is mou:n.taineous and the in:frastruc 
ture is not much developed for setting up of important wood 
based industries and hence at present there is no wood con­
suming industrial units within these :forests. However, in 
the eastern part of Sikkim the following industries are 
found. 

1·) Fruit canning factory of Sikkim located at 
Singtam is a State Government Undcrtak~g and they manufac­
ture Jam, Jelly and other fruit products and sell these to 
the various parts of the country and also export abrc:a.d. 
They nced timber boxes for transport of the produce. The 
boxes should have u currying capacity of 20-30 kgs. per box 
and the dimensions are 20.25" x 12.14" x 10" (L x vi x H). 
The thickn.ess of the battons should be 5-811 and the factory 
needs approximately 1 lakh such boxes annually. At present 
the factory authorities are b~ying these boxes mostly from 
North Bengal and the spe cies ava.ilable are Simul, Haldu, 

Moyna (Tetrameles) & Gokul (Ailanthus). The box planking 
ti.mber from Sikkim foresto will f:ind very good market in 
this fa.ctory. So the total q1.lant:ity of estima.ted box plankins 
.. tood is to be supplied to th:is factory only. 

2) Furniture Industrv:- It is situated at Bordang 
and it is a Statq Government Undertaking. This industry 
needs approximately 500m3 of round wood per year. The SPEcies 
preferred by them are Champ, Walnut and other recommended 
species of a furnitu~e timber. This industry has one saw mill 
attached to it with two band saws. Out of the oe1ectcd 
species for plywood manufacture, most of these species arc 
also good furnitUre timber. Therefore frQm the est:imated 
ava:ilable annual stock of plywood 6720 m~ of such timber :is 
reserved for this State Government Undertak:i.ng. 

3) Sikkim Distillary:- This is also located near 
Rongpo and it is a private undertaking. The factory needs 
approx:imately 3 lakh boxes of almost same size as requ:ired 
by the Fruit Factory. Thus total annual requirement of timber 
for this factory :is 18984 m3 • Th:i.s requirement of timber per 
box planking can be made available form the project area 
annually. 
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Net balanc e ca.lculation: . 

The net wood balance of project urea. which is a.va.i~ 
luble :for industrial. uses annua.lly is furnishGd below after 
deduction o:f the local requirement. 

Utility Class 

Ply 

Constructional 

Box 

Match 

Fire wood 

NET \'100D BALANCE ~ABLE 

Estimated 
Ava.ila.~j_lity 

(m ) 

9732.543 

45717.569 

11942.946 

2028.113 

34270.143 

--------,---,------_._-
Local 
requireraen t 

(m3 ) 

6720 3012.543 

Insj_gnif~cant 45717.569 

25310 Nil 

N i 1. 2028.113 

9592 24678.143 
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Q_jLA PTE R - Vll 

Q.Qn.£lusions & R~cO!ru-aen~~2 : 

Tl"le pro j ect area of Sik]:<::im is land-locked moun tainJ 
ous one with precipitous slope and no available sizeable 
flat land. The infrastruc mre is also not su:ffic ien tly deve­
loped in ~hese high hills to attract suitable ente~reneu~s 
in any plausible venture. 'E."1.e situation is markely di.ffGrent: 
in the foot hill areas like jorethang where communications~ 
power, labour and other associated infrastructural facilitic ; 
exist. Rivers are perennial and hence water scarCity does no' 
pose any serious problem. Though there is no railway linkage 
these areas are well connected to the National High Way and 
to the industrial belt at Simtang areas where industries are 
coming uP. 

Vast resources comprising of various categories of 
wood ava.ia.a.ble in surplus ar e yet to be put to econom:i.c or 
commercia.l use to provide employment opportunities and effi 
-cient utilization of locked up resburces, It is recommendec 
that wood based industries of following types may be set up 
at suitable sites around the project area. 

A. ~ Mill Indust~: 

The total. quantity of constructional timber and box 
planking timber available annually from the project area is 
estimated to be 57660.515 m3. The entire quantity of cons­
tructional timber and box planking timber available is to be 
Sawn and converted into suitable sizes before these are fina­
lly utilized thereby constituting the main raw material for 
the proposed saw mill. Sawn timber· will find very good market 
at Gangtok, Sil~guri~ Ka~impong and Darjeeling as brisk cons­
tructional activities are being undertaken in these areas. 
The box planking timber after conversion in this saw mill is 
likely to be utilized by the Distillary and Fruit Preservatim 
Factory whose demand is appreciably high. Hence sufficient 
timber is available to set up 2 saw m;l~s with four band saws 
and initial conversion capaCity of 70-; per day in two shiftf 
This is to start with~ and subsequently with further develop­
ment of infrastructure there is sufficient scope regarding . 
expansion of the capacity of this saw mill. 

B. Furni ture Factor:y: 

The existing furniture factory at Bardag can only 
utilize 500 m3 of sawn timber for the manufacture of various 
types of furnitures, Saw Mill which is a subSidiary unit to 
this factory has the capaCity to convert 22.4 m3 of round 
timber per day in two shifts. Thus per year total quantity o:f 
furniture timber sawn by this saw mill unit can be 6720 m3 of 
tfumber annually which may yield about 3360 m3 of sawn timber. 
Thus it is clear that there is an immense Scope for expansion 
of the furniture factory considerably so as to ensure effici­
ent utilization of the outturn from the attached saw mill. 
Establishment of any new furniture industry is not recommended 
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c • Plywood Industry: 
, 

Thera is no Plywood Fo.cto:ry in entire Sil:kirn. It is 
estirna.t os that 3012.543 of ply-grade timizler is availa.ble /" 
~~ually and it can produce approximately 4.51 lalm m 2 ofv 
plywood. Thus thero is ample scope for sta~ting a plywood" 
factory in tho aren. 

D. Hatch Industr;y:: 

A s1:'.3.11 match factory producing "Sun" brand match 
ha.s o:f late started their production on an experimento.l ba.sis 
in Singtam areas. This :factory is likely to conswTIQ all match 
wood species ~vaileble mostly :from the foot hills as well 
as :from ccrtarn selected species of the project area. In 

. pursu.a:n.ce of tho r~quest of the Forest Department, a spe­
cial study had been undertaken on xhe availability of f~o.rana 
(Simplocos theiefolia) and it was found that out of 97881 m3 
of estimated match grade timber Kharana. comes to 75227 m3 
Kharane hitherto considered as less important species can 
now be utilized by match industry a.nd logs above 20 cm. 
dia.meter will be useful. Tho total quantity of estimated 
match wood available annually is likely to be consumed by 
the loc~ match :factory. 

Selection of si~:-

Jorethang Scorns to be the best suitable site for 
establishment of ply wood mill and saw mill. It has consi­
derable tract of flat land, adequate power facilities and 
it is only 30 Y.=l!ls. from the National Highway. Other suitable 
site for saw mill i.s Rabangla ,.,hich suite best fo~ proper 
utilization of raw materials form Sector - B. 

Howuvor, detailed and thorough investigations re­
garding selection of mill sites are to be undertaken b y 
the enterprenours. 
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ANNEXURE-I 

~CIES CODE 

] Varnacular or QSpoC:iGS 
o connon n.ame. 8C ode Numb er 

----~Q---- ----------~--------------
Abi. os d en so. 
Acer cacpbclli.i. 
Alnus nopalensis 
Be:ilschomeidia roxbur-

Si.lver fir, Gobresal~a 
Kapasi 
Uti.s 

ghiana Thulotersing 
Syrr..ingtonia. populnca Pipli 
Betula utilis Bhujpet 
Betula elnoides Sour 
Castnnopsis speci.es Katus 
Cinnamomum i.mpressinervum Sisso 
Cedreln fcbrifuga Lakhtoon 
Daphne cannabina Kagate 
Sloaneu dasyoarpa Gobre 
Engelhardtia spicata Mawa 
Eurya japoni.ca Jhingni 
Evoidio. ro:::::burghii Khanakpa 
Edgeworthia. gardeneri Argayle 
Eleoco.rpus spec:iea Bhadrasi. 
juglans regia Walnut, Okher 
Jun:iperus recurva Juniper 
Laryx sriff:ithi.:i Bhagre salla 
Litsaea species ~ha ~k Pahnle 
Mnchilus edulis Lapche, Kawla 
Machilus ga.mmicana Chiple kawla 
Machilus odoratissima Loti kawla. 
Magnolia campbellii. Ghoge champ 
Alcimandra co.thcartii Tite champ 
fJlichclia doltsopa Rani champ 
Michelia lanuginosa Phuare champ 
Macaranga species Malata 
Nyssa javo.nica. Lekh chilo.une 
Prunus nepalensis Arupate 
Phoebe atteniata Angare 
Picco. morindoides Tangre salla 
Quercus lamello so. Bu .. k 
Quercus lineato. Phalant 
Quercus pachyphylla S. katus 
Rhododendron co.mpbollii. Gurans 
Rhododendron hadgsonii Korlinga 
Symplocos theifolia Kharana 
Syzygium Species Jam 
Taxus bacco.ta Dheng~osalla 
Tsuga dumosa Tcngresalla 
Others 

01 
02 
03 

04 
05 
06 
07 
08 
09 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

-.-'-'-.-.-.-'-.-.-.-.-~-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
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ANN E X U R E - II 

Revenue D:i.str:i..£j; 
r!ame Code 
North Sikkim 01 
South S :i. 1-"._k :i. In 02 
Ba.st S:ikkim 03 
Vlest S:i.kkir:l 04 

North Sikk:im 01 
South S:i.kk:i.m 02 

,East Siklcim 03 
Nest Sikk:im 04 

Forest Divis:iona. 

Soren.g 01 
Gez:ing 02 

Ranges. 

Rabangla 03 
Namchi 04 
Manda.n 05 

Sombo.re 01 
Raba.nglu 02 

J2.!.ocks. 

Tem:i 03 
Mandan 04 

Mention the name of the block :i~ it :is found that 
gr:id po:int has been included :in any other new bl~ck which 
has not been included in the above list. 

Stratum - I Area upto the limit of 01 
2170 rn-. altitude. 

Stratum - II Area o~ altitude from 02 
2170 m. to 2800 m. 

Stratum - III Area a.bov e 2800 m. ~lt:i.tude 03 
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AJ~ E ~ U R E - III 

CODING INSTRUCTION FOR INVENTORY "lORK. 

Plot Surrounding and Approach Form (Form No.1) 

Instructions:-

1. \-Irite the l'lt:~mc of the project area at the top of the f orm. 
2. Sl.No. 1-14 arc sclf-expl~natory. _ 
3. Against Sl.No.17 - Description of forest of "the surroundinf 

area. Study about 50 ha. of area. ground the plot and "Trite 
as per instruction below:-

Sl.No.15(1) the legal classification percentage i.e. what 
percentage of' the area falls within Re'Ii'3erved Forest~ 
Protected Forest, Eroposed Reserved Forest, Proposed 
Protected Forest, Village Forest, Sanctuary etc. 

4. Against Sl.No.15(II)-Put the percentage of area covered by 
High Forests( i • e. Regular Forest); Regeneration Forest( i. e • 
Forest coming up after being cleared); Coppice Forest(i.e. 
Forest coming up out of the cut stumps of the regu-lar 
forest); Manmade Forests, Scrub Jungle, Gross land or 
clear ed land. 

5. Against Sl.No.15(III)-\'lrite a small note on the denSity 
varia.tion in percentage of opening of the crown a-s given 
in the form. A note may also be written about % blank if 
any found within 50 hn. around the plot. 

6. Against Sl.No.15(IV) - Write 
forming the top most canopy, 
under growth found. 

the names of the species 
middle canopy and common 

7. Against Sl.No. 16(General topographical note)- Write a 
small note about the topography of the surrounding area 
viz. gently undulating, flat, hilly, precipetous, broken 
etc. 

8. Fil2 up separate form for substitute point if taken. 

9. Grid centre may be shifted upto 500 rn. if orig~al falls 
in a non-fore st area. Shifting should be done to North 
first and if no forest land is available at the North 
shift~g $hould be done to South, failing to East and 
lastly to the VTest. If no forest la.nd is £ound within a 
radius of 500 m. substitute points are to be tQken. 
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ANN E E U R E - IV 

;ODING INSTRUCTION FOR PLOT'D:CSCRIPTIOIf FORJ'.'1 (FORrJI NO.2) 

Instructions: -

4-6 
7 

8 

9-10 

11 

.12-13 

14-15 

16-17 

1) Fill up the Project a.rea, Name and Data at the top 
of the :form. 

Des c rip ti on Code. 

Job Number To. be :fi~led in the office. 
Block/Stratum Put. code no. for the b~ock or 

strata as the case may be. 

Grid Number 

:Plot Number 

Card design 

Map Sheet 

Write the no. o:f tho grid 

\vri te the plot number, where t h ere 
is more than one plot one grid 
centro thus 20/1 

To be :filled in the office. 

Given scparately(.A:nnexure - II) 

State - Sikkim 10 

Ravenuc District Code given separately 
( .Ann exure - II) 

Forost DiviGion C ode given sepClrately 
( Ann exure - II) 

Range Code given separately (Annexure-II) 

ALTITUDE (COL. 18 - 19) 

Read from tho f..1a.p the a.ltitu.dos at the sta.rting and 
.. closing of the plot and note in meters. Last two digi ts wi~l 

be truncated and remai.ning digits will be altitude code for 
the Iorm as two-digit code number. Also the starting and 
clOSing altitudes should be :furnished as 

Starti.ng altitude. 
Closing altitude. 

Example :- Sta.rting altitude and clOSing altitude of 
plot are road from the'ma.p a.s 900 and 1010 
respectively. Records are made as 22 

10 
TOPOGRAPHY (COL.20-21) 

Study tho topography of the plot and put the :following code. 

Single asp ect 
Double asp ect 
I-Iultiple a.sp ect 
Very broken 
Valley 
Plateau top 
Plnins 

01. 
02 
03 
04 
05 
06 
07 
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Slope of the plot is to be meaoured by Abneyfo level by 
standing at the base l~ne and sighting the lowest point to 
other end. The codes are as follows:-

SJ...o12 e (in degr~ Code 
No Slope 00 10 So 01 6 0 - 10 0 

02 11 0 - 20°. 03 21 0 -30 0 
04 

31 0
- 40 0 

05 41°- 45° 06 More thE\oll 45° 07 

POSITION OF SLOPE (COL. 24-~5) 

The pmsition of the slope .. ,ith reference to the hill on whic 
it is located will be classified as follows:-

Position of Slope 

No Slope 
Ridge top 
Upper one third 
Middle one third 
LO'I.ver one third 
Va.lley bottom 

Code 

10 
11 
12 
13 
14 
15 

In case two hillocks involved, put ~ code for maximum portil 

AS~ECT [COL. 26-27) 

Aspect means the direction of slope covering maximum area of' 
the plot. Therefore, you should stand at the center of the 
plot and should find the ~± direction of the maximum slope 
by compass and record it. 

Aspect 

No aspect 
North 
North East 
East 
South Ea.st 
South 
South "VIlest 
West 
North vlest 

Code 

00 
01 
02 
03 
04 
OS 
06 
07 
08 

The dista.nce between the road, the path or the navigable 
water way from the nearest point of' the plot has to be gucsse( 
and recorded as follows:_ 

ACCESSIBILITY CLASSES (COL. 28-29) 

Note: -

Road 
If within 1000 m. 
If 1001 3000 m. 
If' 3001 5000 m. 

The road or a bridal path 
width of 2 meters and can 
transport or by mule. 

Code 
0'1 

02 
03 

means a path with minimum 
be used eithe r by vehicular 



- 40 

ROCK-iCOL. 30-311 

You w:ill come a.cross the follow:ing types of the rock :in the 
Q~ea. Granite, Quartizite, Dolomite, Phyllite, Cblorite 
Schist, Sandstones, Slate-Shals, S:ilta.t~es und Epidiorites 
etc. The coding will be as follows;-

Rock 
Quartzite 
Slate, Phyllite, Mica schist 
Dolomite, L:ime-stone 
Epid:ier:ites, Chlor:ite schist 
Carbanacaous Shale, Coal 
Granite gneiss 
Other rocks 
Nonrock 

Code 
01 
02 
03 
04 
06 
07 

.. 08 

09 

If you cannot identify the rock or even otherwise, please 
collect a sample, put it in 0. polythene bag J :marl~ the bag 
with a grid point index and block index and send it to the 
base ca.mp for identif:ication .or for checking. 

DEPTH. AT ,",THICH ROCK FOUND (COL. 32-33) 

vlhen the regular :l..~o ck :formation :is found 
on the top surface 11 

When the regular rock :formation .ctc, 
found at 0 - 1 m. depth. 

More than 1 m. depth 

12 

13 

(Remember that if there is soil it ca.n never ha.ve code 11) 

LITTER (COL. 34-35) 

The under composed litter will have the following codes 
depending on their thiclO1.ess. 

Tl'1.ick.ness(cm~ 

0-2 
3-4 
5-6 
7-8 
9 + 

Code 

1 1 
12 
13 
14 
15 

If there is partly decomposed but recognisable litter than 
the code \-Till be as follows:-

ThiclO1.eas(cm.} Cod~ 

0-2 21 
3-4 22 
5-6 23 
7-8 24 
9 + 25 

In the caSe there is undecomposed material lying on partly 
decomposed material, a.lways take coding for that item which 
is of greater thickness. 
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!!._ur·rus .(Q OL • 36 ) 

Depending on thicl::::ness the code will be as shown. The depth 
of hUr..lUS will be menstll'ed by scraping o:f:f the litters and 
then di~ging a hole upto the regular soil. 

Depth (cm.l Code 

0-4 1 
5-_8 2 
9-12 3 

13-16 4 
16 + 5 

STONINESS (COL. 37) 

The quantities of stones in the soil will be coded as 

Percentage by volume 

No stones 
1-5 
6-25 

26-50 
51-75 
76-100 

COLOU!L_(COL. 38) 

Code 

o 
1 
2 
3 
4 
5 

:follows 1 
I 

The predominan~ colour of the upper horizon of soil below 
humus layer will be determined and classified as below:-

~edominant Colour Code 

Black 1 
Brown 2 
Red 3 
Yellow 4 
Gray Brown 5 
No soil 6 

STRUCT~_iCOL. 39) 
The degree of development of the structure ~-lill be coded as given below:-

DelZree of Struct1..lre Development 

Structureless 
Weakly developed structure 
Poorly developed structure 
iV-ell develop ed structure 

Code 

o 
1 
2 
3 
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CONSISTENCY (COL.401 

To evaluate cons~6tcncy , select and attempt to crush ~n 
the hand a small soil mass that appears slightly moist and 
dode as follows:-

Consistence Description 

Loose Non-coherant so~l material 

Very friable Crushed with very gentle pressure and 
cohere~t when pressed together. 1 

Fria.ble 

Firm 

ve.ry f~rm 

Soil material crushed~ but '-lith gentle to 
moderate pressure between thumb and foro 2 
-finger, and coherent when prossed 
together. 

Soil material crushed with moderate 
pressure between thumb and forefinger 
but res~stence is distinctly noticeable. 3 

So~l material crushed with a strong pre­
ssure; partly crushable between thumb 
and :forefinger. 4 

STICKNESS (COL.411 
. 

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

Sticl-c:n.ess 

Non-sticky 
Slightly st~cky 
Sticky 
Very sticky 

TEXTURE _(COL. 42) 

~ 
o 
1 
2 
3 

Collect 500 gms. of soil sample at a depth of 15 cm. from the 
base of the litter or .humus· la.yer and Jput it ~n a polythene 
bag·and mark it-'w~th block a.nd grid code number. This sample 
should be sent to base camp at the earliest. Codes for diff­
erent textures will be as follows:-

Texture 

Clay 
Cl.aye loam 
Loam 
Sandy loam 
Sa.nd 
No soil 

Code 

1 
2 
3 
4 
5 
6 
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DEPTH OF SOIL (COL.43) 

The depth of the soil will be estimated by digging a 15 em. 
deep pit and guessing the remaining depth. Guess will be 
based on all available information e.g. exposed soil profil 
or luxuriance of ground vegetation. 

Item 

Very shallow 
Shallow 
Medium 
Decp 
Very deep 
No soil 

pescription Q£~ 

Less than 15 em. 1 
15 to 30 cm. 2 
31 to 90 emo 3 
90 and 180 cm. 4 
180 and above 5 
Nil 6 

P.H (6 OL .4ll . 
.lli_ Code 

More than 8 
8 7.1 
7 6.1 
8 5.1 
5 401 
4 and less 

ROOTS (COL.45) 

1 
2 
3 
4 
5 
6 

The:x::m roots wj]_l. be coded. as follows. Quantity should be 
estimated at a dP.pth of 30 cm~ 

Abundant roots 1 
Medium 2 
Fow 3 
Nil 4 

VEGETATION (COL.461 

Remember the fo~lowing definition: 

Forest means an area where the tree species stand on 
the soj.l. Shrubs means where shrubs arc on the so:il 
without any tree covering the shrubs. Grassland means 
where the grass is on the soil without any shrubs o£ 
tree covering the grass. Blank means where there is 
nothing or on~y herbs are on the soil. In this context 
tho vegetation has to be noted and coded. 

Description 

1-25% forest, balance shrubs, grass~nd etc. 
26 -50%" tI " 

51 -75% 11 " " 

76-100% 11 11 " 

Plantation/Natural Regeneration 
No forest, only blank 

11 

It 

II 

Code 

1. 
2 
3 
:4 
-'5 
6 
7 Orchards, Private gardens, Pastures, Large water areas, 

Forest· villages, etc. 
Plantation/Natural Regeneration means those ~hich are manmad 

even if they arc of very small hei.ght-. 
_< 
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REGENERATION (cOL~l 

This will be estimated ocularly. For this tho presence of 
seedlings, saplings and poJ_GG in the plot will be taken into 
consideration. 

Descri~tion Code 

When one established seedling, sapling or pole of the 
timber species is fo~~d on an average in every 6 sq.m. 
it will be called a.s "Profusell .. 1 

"/hen one in 20 sqgm. area on an avera.go, it is 
"Adequate" • 2 

"Then one in more than 20 sq.r.l. but less than 200 sq.m. 
it is "Fa.irll. 3 

When more than 200 sq.m. it is nil 4 

FOP~ST TYPE (90L. 48-42) 

Put the coue number of for~st type as given in the separate 
sheet (Annexuxe-II). 

NO. OF STOREYS(COL~ 

The codes for dif£eren'1:; s-!:;oreys are as "follows:-

When there is no marked differentiation in the level 
of the ca.nopy. 1 

Two storeyd :fo~::,es-c-whero there is two well defined 
tiers in the canopy which can be recognised in the 
forest. 2 

Multi-storeyed forest-w~ere there are more than two 
tiers in the canopy o±' the forest. The veriution among 
the tree species is so pronounced that distinct tiers 
are recognised in the same plot. 3 

Note: -NormalJ_y pure forest (viz. Pino forest) & plantations 
will have only one storey. If in blanks regenerations 
cover the top canopy, it will not form more than one 
storey, but if the regeneration is found under another 
canopy i.e. if in the sarno place there are different 
age group forming distinct tmers these will be called 
two or multi storey forest as the Case may be. Shrubs 
and grasses arc not considered for this purpose. 

CROWN DENSITY (COL. 51) 

The density in the crown will bo measured ron the percentage 
of oponing in the canopy. Study the canopy covering the plot 
estimate the percontage of opening in the same. The following 
classes will be recognised for the purpose of crown density. 
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Description 

No opening in tho crown 
Upto 50% opening ~n the croml 
More than 50% but loss than 75% opening 
in the crown 
More than 75% opening in the crown 

TOP HEIGHT (COL. 52-53) 

Code 

1 
2 
3 

4 

Study the canopy of the plot and ~ut the approxi~~te averag 
height ~ metre of the predom~nent and co-doninent trees. 
The trees haVing the crown at the top most lovel o:f the fori 
w:ill be called predominent trees and these just below the 
former one are called CO-dominant tree. 

GRAZING INCIDENCE (COL.54L 

Depending on the intenSity of grazing by cattlos the area iE 
subjected to, following classes will be rocognised. 

Incidence 

Heavily grazed 
Moderately grazed 
Grazing absent 

Code 

1 
2 
3 

FIRE INCIDENCE (C OL • .....221 
Hhen the area is subjected to 
occasional and frequent fire 1 

When such e. :fi.re hazard is not 
common in the area 

~~STATUS {COL.-2£l 

Put the following code 

Rosc:rvcd For"cst 
Protected Forest 
Proposed Reserved Forest 
Proposed Protected Foro.st 
Unclnssed State Forest 
Village Forest/Community Forest 
Private Forest 
No Forest. 

2 

PRESENT LAN~§!:l CLASS (C OL ~.::!?.ft2 

Code 

1 
2 
3 
4 
5 
6 
7 
8 

Study the plot and its situation. If the entire plot :is 
s:ituated in any of the follOWing classes of land, put the 
code as giVen aga.inst each. 
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Code 

Forest Land 
Agr~oultural land 
Jhum land 
Home-stead 
Graz:i.ng land 
Hort:i.culture land 
Wa.ter body 

0 1 
02 
03 
04 
05 
06 
07 
08 Other non forest land 

If a port:ion of the plot fall :in some other olasses of land 
:i.e. :i.:f the area :is comprised of two types o:f la.nd then first 
put the dode number of the classes of land which covers the 
greater part of the plot then put the code no. for the other 
class of land. For example if a plot falls ~n an area where 
80% of the plot falls in a-gricuJ..ture land and 20% in forest 
land the code should be. 21, Like-wise, for a. combinat:ion of 
graz:ing land and hort-:iculture land, the code should be 45. 
'0 1 should be ignored in a comb~ed coding to make it a 
two-digi t code. 

PRE SEN T MANAGEMENT (C OL. ill 
EnQuire from the local :forest staff about the system of forest 
management being 0arr:ied on ±n the locality and wr:ite the 
codes accordingly. 

Forest Management SMstem 

Clear felling system 1 
Selection felling system 2 
Selection with standard felling system 3 
Coppice system 4 
No systemat~c management 5 

Note:-
Clear felling system - Where the entire a.rea is fel led. 
Selection felling system - Where the certa.in tre es 

only are felled a.ccording 
to oerta:in measurements. 

Se~ection with standard felling system - \"Ihere 
certa:in trees are retained 
as seed bearer even 
though those are sui-

table for felling accor­
ding to the presor~ptiori 
of selection fell:ing. 

Coppice felling - Yllie.re trees are :felled with an 
a,:im to get regenerat:ion of the 
area from coppice shoot. 
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, A NNE X U R _1L_::-Y...!. 

C ODUTG INSTRUC TION FOR PLOT ENU]\'lER~N FORM (FORM NO. III B 

\Trite the name of the Project area~ code number & 
name of the Crew Leador and date at the top of the form. 

CoLll..2 . 
1 
2 
3 
4-6 
'7 

8-9 
10-11 
12-13 

14 
15-16~ 
45-46 ~ 
17-19 ~ 
47-49~ 

20-22~ 
50-52~ 

23 ~ 
53 ~ 

24 ~ 
54 ~ 

Description 

Job number 
Sector 
Stratum 
Grid number 
Plot number 

Q..Q£.Q 

To be filled in the offic 
Code given separat.ely·. 

"lrite the grid number 
Write the number of the 
plot(only in case of 
cluster plots) • 

Total No. of trees Fill up the counts and 
No. of bamboo clumps J 
Top height(in meters) measurements. 

Card design 

Species code 

D.B.H. (1st.) 

D.B .R. (2nd.) 

Condition 

Outturn 

.. ,.,;, 

To be filled in the office 

Put the code No. as given 
in ANNEXTURE - 1. 

Put the dia. measurement 
at breast in nearest 
centimeter. 
Put the diameter measure­
ment at right angle to the 
first measurement in em. 

Hollow 1 
Ratten 2 
Crocked 3 
Twi sted 4 
Top broken --5 
Hea.vily 6 
branched. 
Others 7 
Sound 8 

Full outturn. 1 
3/4 out turn 2 
1/2 outturii 3 
1/4 out turn 4 
No out turn 5 



Note :-
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1) For remainL~g column entires are to be made 
in the same manner. 

2) For top height average height of the :pre­
dominent and co-dominent trees are to be 
recorded to nearest metre. 

3) Dia. measurements are to be taken at breast 
height i.e. at 1.37 m. from u:p hill side. 
~o measurements are to be taken at right 
angle to each other. In case there is an 
abnormal swelling or buttress at breast 
height the measureme.nts should be taken 
just above the defects. 

4) DO NOT GET CONFUSED .with two sets of column 
numbers. Thene arC meant for proper utili­
sation of cards and have 'nothing to d,o wi th 
enumerati on. 

5) Trees on the northern and eastern boundary 
lines o£ the plot are to be treated as Out 
of the plot and these On the southern and 
western boundar.::! lines are to be treated 
as ~ide the Elot. In case o'f clust'er 
plots the trees on the common bo~~dary 
should be recorded In the latter plot. 



49 -

ANN E X. U R E - VI 

CODING INS TRue TIO:N FOR SAJ'ID?LE TREE FORM - FORM~IBDR III/ 

Put the name of' the Proj ect area, code n umber a., 
name o~ the crew leader and date at the to~ of' tho form. 

Column No.1 Job no. to be filled :in the o:ff'i.ce. 
Column No. 2 - Sector , F:i.ll Ul! as usual. Plot no, 
Column No.3 - Stratum will be only ~ ca.se of 
Column No .4--6 -Gr:i.d Number c~uster sampl:ing. -
Column No.7 - Flot Number 

C ol umn. No. 8 -1 0 

C 01 umn No. 11 -1 2 

Total No. of trees - £1.ll up a:fter actua 
counti.ng. 
Card Design - To be f:i.lled up in off:i.ce. 

Hoto: - For other columns see notes below. 

Name of species : - Put the name of' the tree be:i.ng 
enumerated. If botanical na.me 
i.e not known local name should 
be cnq_ui.red a.nd entered. 

Col. No. ~~ul. No. ~-

13-15 

30-32 
47-49 
64-66 
16-17 

33-:34 
50-51 
67-68 
18-20 
35-37 
52-54 
69-71 

21-23 
38-40 
55-57 
72-74 

24-25 
41-42 
58-59 
75-76 

8p ecies code:-

n u m b c or. 

D .. B .. H (O.B.):-

D.B .H. (U.B • ) : -

Total. hei.ght:-

Last seri.a.l. No. and the 
total. no. of trees i.n 
column 8-10 should be 
the same. 

Should be followed as· 
g:i.vcn :i.n table - 1. 

Over bark di.ameter ~n em. 
has to be taken at breast 
he~ght and bCIorc under 
bark diameter ~s measured. 

Under ba.rk measurements 
shou~d be taken after 
removing the bark carefull 
While ta.king out the ba.rk, 
care should be taken to SE 

that sap wood :i.s not sera! 
out a.long with the bark. 

To be expressed ~n ncares1 
metre. (:i.n case o£ branch: 
below brea.st he:i.ght. The 
brunches should be treatec 
as separate trees). 



26-27 
43-44 
60-61 
77-78 

28 
45 

62 
79 

29 
46 
63 
80 

Noto:-

~ 50 -

Bole hei.ght :_ 
.' ,. Shou·ld be the height of 

the ma:i.n trunk up to the 
first branch:i.ng. 

De:fec~$ :- Code for defects are as 
:follows: -

Hollow 1 Top broken 
Rotten· 2 Havily 

Crooked' 3 
branched 
Others 

Twisted 4 Sound · 

-5 

-6 
-7 
-8 

E:lCp ected ou,tt1.l:!:'p. • - C ode for eXpected Qutturn 
are as follows:-

Full. outturn 
3..'4-th outturn 
1/2th outturn 
1/4th out turn 
No out turn 

.- 1 
2 
3 
4 
5 

Do NOT GET CONFUSED with 4 sets of column 
numbers. These are only meant for proper 
'util~zat:i.on o~ the punching cards and have 
nothing to do with enumer~tion. 
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ANN E X U R E - VII 

CODING INSTRUC TI-ON FOR TREE VOLUI~ &: CULL STUTIY(F,QRf-l NO. Vl 

neI~nite instruct~ons regard~ng number OI speei 
~n d~£feront ?ategories of trees to be £elled and the area 
fe~i.ng w:i..ll be int:i..rnatcd in the field. (In Case of Andama.: 
method o:f :felling and loCgi;''1.g will depend on the local 
s:ituation ond de:fin:btc di.rectiono will be given there). 

Method of' :felli.ng, .Loggi.ng a.nd Measurerrents: 

The D.B.H. over bark and the hei.ght of the st~'1.­
di.ng tree should be accurately measured with the help o:f 
Caliper and Abney's lavel ~~a entire i.n the col.no. 18-20 
8; 14-15 resp actively. The height o:f the tree Should be 
measured upto th€L top -o-r the 1. eadi.ng sheet. Therea.:f't er. 
the t-ree i.s to be :felled :flush to the ground and all porti.o: 
wh:i.ch have diameter (U.D.) belo.,. .... 5 cm .. should be rejected. 
Ey trial and error. the exact point where the diameter of tl 
ma~n stem becomes 1ess than 30 em. and 20 em. (O.B.) have 
to be clea.rly marl-cod. Cut the s-tem in these two obligatory 
points. In the same way mark the rlri:f:ferent branches ,"<here 
diameter (0.}3.) ' becomes equ.a.~ to 30 em .. and 20 cm. and cut 
sections in these points also. Thus large wood portion o:f 
t~e tree, whiCh is by d~£inition wood upto 30 cm. diameter 
(a.B.) is separat~d £orm the residual timber OI the range 
30 cm, to 20 cm. (O.E.). The balance '(Toad is "small wood" 
portion :from 20 em. di.ameter (0.13.) to 5 em. dia. CU .. B.) • 

~sign.: 

For la.rge wood anCl residual timber portlion has 
to be cross cut at 2.5 m. into~~als. Thus the last section 
may be more than 2.5 m. but less than 3 m. If any excesS par 
tioD is left separate measurements should be recorded what­
ever be the length. Each section i.s to be measured now £or 
-§!olume determ:i.nat:i..on. Take di.ameter measurement over bark 
a.nd under bark a.t the butt end of each section. T\,yo meaSure 
-mente ;Ln each ease is to be ta.ken. The small l'rood portion 
may be cross cut a.t a convenient length and measurement 
ie to be taken at the m~d-point of tho sections along the 
length ~ 

Note:- In case of any abnorma~ity at the point of cut(e~ther 
at 2.5m. or at ob~:iga.tory point, measurements should 
be the theoretica~ a.verage of the point # This should 
be calculated by taking two mea.surements, one at the 
lower end and. other a.t the u.pper end . o:f -the abnor­
mal portion and by calculating the average on these 
two measurements. Care should be taken not to include 
any a.bnormal portion in these two measurements. For 
exa.mple i:f there is .. a branching at the point of cut 
take one measurement - u-t the beginning of the swell 
due to the branching and other at~ the end o:f the 
swell. Calcu.late the ave~age and put the measurement 
as such. 



52 -

(COL.NO. 1-141 

The. colur:rns are se~:f eJ~planatory ond proper code 
mey be used. 

HEIGHT OF THE TREE (COL.NO.1 5-16 &: 17-1§l 

Height of the tree should be Llcasured befol.~c 
felling. The measurement will be rounded up to the nearest 
m. and entered in Col.No.15-16. 

After felling of th e tree the totcl leng-t;h of the 
tree so felled should be measured il'"l nearest r.ietre and should. 
been t er ed in C 01. No.1 7 -1 8 • 

Di.ameter at breast height should be measured 
before felling. Two measu;res at right angles to each other 
should be taken and the average ~s to be entered in this 
column • 

TOTAL NO. OF SECTIONS (COL.NO. 22-2~1 

Total no. of sections given to the feeled tree 
Should be entered in this column. 

CONDITION OF THE TREE (COL. No.251 

The following codes should be used for condition 
of the t:ree:-

Sl.No. 

1 
2 
3 
4 
5 
6 

Sl.No. 

1 
2 
3 
4 

D escripti'on Q.Qde 
Dead 1 
Hollow 2 
Rot 3 Top broken 4 
Twist 5 Others 6 

TREE PORTION (CbL.NO~ 

The following dode for tree por~icn may be used. 

Description 

Main stem (upto 5 cm. dio.. under bark), 
First branch(u~to 5cm. dia. under bark) 
2nd branch (do). 
Remaining branches (do) 

TREE SECTIONS (COL.NO.26-2S) 

Put the Sl.No. of sections. 

Co~ 

1 
2 
3 
4 



Sl.No. 

1 

2 

3 
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~LITY CLASS (C OL .NO. 29) 

~r:i..pt:i..on 

Lar.ge wood(upto ~Ocm. diu. over bark) 

Residual timber(below 30cm. to 20cm. 
dia. over bark) • 

Small wood (below 20cm. d i a. over bark 
+'0 5cm. dia. under bark). 

LENG.m._O:E' SECTIONS (COL.NO.30-32) 

Code 

1 

2 

3 

Take the correct m~asu.rement upto nea.rest cm. of the 
length of' each sect:i..on af-ter -cutting and enter in thi.s colum 

DIAMETER MEASUREMENT AT THE L01'lER END OF THE 

~OG AT RIGHT ANGLE(COL.NO.33-35 to 42-44) 

Ta.ke the correct measurement o:f diameter to the nea­
rest cm. at the butt end of each log. Two measurements shaull 
be taken at right angle to each other and entered in CQ1.No. 
~3-35 a~d 36-38 respectively. Thep the diameter of the log 
exoluding the bark portion should be measured correctly. 
Mea.surements should be taken t"t'lO times at right angle to 
ea.ch other and entered ~ colun~s No.39-41 & 42-44 respectivi 

Sl. .N 0 • 

1 
2 
3 

CULL STUDY CODE (COL.NO.4?) 

- Use the following code :_ 

Descri-o-tion 

Cull absent 
Partial cull present 
Total cull present 

Code 

o 
1 
2 

Note: - vlhen it is found that a. particul ar seP::t.:i.on 
has defects to the extent that it ca.n be used for any purPOSE 
other than fire wood this will be treated as total cull. 

When it :i.s found that after excluding the 
defecti.ve._portion certain timber is available it will be 
called a 'partiai cull. 

TWIST (COL.NO:.46) 

\'ihen the tree has a. tw_;isted formation which can be 
easily deteoted by the twisted fibre 0:f the tre e , put code 
no. 1 if absent put code' no.O 
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BEND (COL.No.471 

Put ~he £ollow~ng codc:­

Description 

No band 
Single bend present 
Double bend present 
Crooked 

Code 

o 
1 
2 
3 

Note:- If the axis of· the logs deviates more than 
5cm. for every metre length, from a straight line joining 
the two ends, it wi.ll be treated as bend and i:f the devia­
tion is less than 5cm. for every metre length, the log' 
w:ill be treated as without bC.nd. 

If there are two b~nds it will be called 
as double bend and :if there a.re more than 2 bends :it .. till 
be called crooked. 

Sl.No. 

1 
2 
3 

Double bend 

ROT (COL.NO.4S) 

a) Typ e o:f rot. 

Crooked 

The following code may be used:-

Descri.pti on 

No rot 
Fibrous rot 
Sponge rot 

Code 

o 
1 
2 

b) AVERAGE DIAMETER(·COL.NO .49-5ll 

Take the average diameter(:in cm.Obf the rot 
and record :it in 3 digits. 

c) DEPTH ( COL. NO. 52-34 ) 

Measure the depth of the rot with the help 
of a stell w~re and record it in cmt., in three digits. 

Sl.No. 

1 

2 
3 

d) !:QS I TI ON O:F' THE ROT (C OL .N 0 . .2.2l 
~e following code may be used:-

Description 

Rot at the pith(i.e. rot 
in the centre) 
Rot in the heart 1'10od 
Rot on the surface of 
the log. 

1 

2 
3 

Note:- Pith the central soft portion at the cut 
end. 
Heart wood:- The portion between the Sap 

wood and the pith. 
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Holl,2li 

a) AVERAGE DIAMETER~ CM. (COL.NO.56-2§l 

If there is no hollowness put '000'. If there 
:is hollowness mea.sure d i.a.meter OI the hollowness and put 
the average diameter in nearest em. in 3 digits. 

b) THE LENGTH OF THE HOLLOivNESS(COL .liQ .59-61 ) 

Measure the depth of the hOllowness in cm. and 
record it in 3 digits. 

Kti.,QTS (C OL .NO. 62-64) 

I:f there :is no krlot put '000'. If there is 
DEAD knot, meosure the maximum length in cm. and record 
:in 3 dig:its. 

Note: - In case o:f l.ive Imot it will be treated as 
knot absent. This 9 a n be veri:f:ied by chopping o:f a portion 
of the knot to f{nd out any dead portion inside the knot. 
I:f dead wood is present inside the knot it w~ll be a dead 
knot and length should be recorded. 

SHAKE(COL.NO.65) 

a) Tho :following code may be used:-

Sl.No. Desbription Co~ 
1 
2 
:3 
4 
5 
6 

Shake absent 
Cup'shake (Semi circular) 
Ring shake (Circular) 
Radial shake 
Star shake 
Split 

o 
1 
2 
3 
4 
5 

Note: - Cup shake-Distorti.on of :fi b~e in semi cir­
cular manner. Radi.al Shake-Distortion of fibre beginning 
:from the pith and spreading towards, the sur:face. 

Star shake - Multiple Rad,:ial shake. 

Spli.t - Di.stortion of Eibre aocross the cut 
and :from one side of the circum£e­
ranee to the other. 

b) DEPTH ( COL. NO. 66 -68 1 
Measure depth of the shake with the help 

o:f a steel. wire and enter :in 5 digits in the nearest em. 

c) DIANETER ( COL. NO. 69-71 ) 

Measure the .. diameter in neares.t cm. o:f 
ring or cup shake only and enter in :3 digits. In case o:f 
other ,shakes '000' may be given. 



Sl.No. 

1 
2 
3 

,4 

- ------------------------~ 
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ECCENTRICITY. (COL.NO.72-73) 

Description 

Eceentricity absent 
Less thanY3 eccentric 
f.l[ore than Y3 eccentric 
fiJ:orG than 2/3 eccentric 

~ 
00 
01 
02 
03 

Note:- If the pith of a log is not si.tuated at the 
geometrical centro of the log it wi.ll be called on ecoentric 
log. Measure the d:tameter of the log and find out the dev:ta­
tion o:f' the Cel"itrc :from goo~et:rico.l centre and put tho code 
accordingly. 

ANN E X U R E - VIII 

List o:f Jeepable Roads & Bridal Paths: 

A. 

B. 

A. 

B. 

Sector - A. 

Jeepaule roads: 

(i) Nayabazar'- Chakum - Sorent _ Siri.badam 
- Bermek - Higaon - Dehtam - Uttare.(85km.) 

(ii) Nayabazo.r - Dharamdin - SOII"\bare _ Okhro. 
- Nagi - Hilley. (16 55 km.) -

(:iii) Nayabazo.r - Chakum ( 15 km.) 

Bridal Paths: 

(i) 
( ii.) 
( :i. i.i ) 
.(:Lv) 
(v) 

Sector 

Uttare - Ch:iabhen~a.n (20 km.) 
Hilley - Bhoreng \15 km.) 
Bhorang - Hilltop (85 km.) 
Hilltop - Phalut - via - Gorkhe( 14 It:m.) 
Dcntam - Phalut - Soreng - Sombere. 

- :B. 

Jeepable Roads: 

( i) 
( i.i) 
( iii) 
(:Lv) 
(v) 
'(vi) 
( vi.i) 

Rabangla Keoz:i.ng (8 km.) 
Rab@1.g1a. - Damthang (:11 km.) 
Damtho.ng Namchi - No.yabazar (35 km.) 
Ro. bangla - Temi ( 37 km.) 
REi. bangle. - Ra.ya:hg ( 6 kL.l .. ) 

Rabangle. Yangang (29 km.) 
Ro.bangla Rala.n.g ( 15 krn.) 

Bridal Fa ths: . 

(i) 
(ii) 
(iii) 
(iv) 
(v) 
( vi.) 

Rabangla Brang ( 16 km.) 
Bra.ng - Pho.n tam - Sa-dn. ( 1 7 km.) 
Ra bangla - RaJ_ang ( 1 0 km.) 
Yangang - Ling:i. ( 1 2 kill.) 
Rabangla - Menomgompha ( 18 km.) 
Lingo - Peong. 
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ANNEXURE_g 

LIST OF SmCIES SHOHING VARIOUS UTILITY CMSSES £ilil2. 

~QI~IC_.A.TION~ • 
a) Furniture wood: 
~ PlyWc;;d. 

b) 

c) 

( 30 Cm. d. 0 • b • 
and up) • 

Con structional 
ti'mb~ ( 30c~ 
d • 0 • b. and up) 

A.;Lso to be 
used for 
charcoal. • 

Box l2.lanking: 
( 30cm. d. 0 • b • 
and up). 

d) Jl1a.tch wood( 20cm. 
d.o.b. ~ up) 

e) Charcoal: 
(Total wood by 
weight). 

Botanical no.m.~ 

Tooue :febrjfllrra 
Mangnolia campbelli1 
Alc:i.mandra ~:tl!££dli 
Nic4eli~ dcltsopa 
],Ii ch eJ.. ia lan ug- =4:!.Q§_9: 

Ac er .,£g..l!Lu..l? e;1.ii 
Juglal1§ rep"~~ 
~."!iul~ .!:!.ti.J:i:.~ 
Betu~ ~no:!-_!1~ 

Abies densa 
Q.Q&t:anorsi~ hystrix 
Me. c l::.L:!:~.§. e~ ubh..§. 
liQ:.9.b.;Ll ~§ ggmmi eana 
.Q..1?-.f:?72k.~ l-_emellosa 
~~~2 naohyphylla 
.Q_~C'~.q .d:i!!.~o. ta 

.§.lC.mJ:.n__gtnn.i.Q, l2Qpuln eo. 
Prunl'.s n~9:;lenois 
§ol~~ dasyca~ 
. T sll8:q, ~2..§~ 
Symp~~~ theifolio. 
~.E..~~:<opsis hystrix 
Eum jcponica. 
li~?: jQvanica 
Pier:i_s ovalifolia.. 
All 'Others' 

Sy~igiurn sp eci es 
Ech:inoca~~ ~§Y£arpus 
Alnu.§. nepalens.i..§. 
~vorl~a roxburghii 
Litsea species 

~hchilus SpeCies 

Local name. 

Lelili to on 
Goge· champ 
Tito champ 
Rani champ 
:Phusn 0 char.1I 
Gruay champ 
Kapa.si 
Okhar 
Bhujpat 
Saur 

Gobro salla. 
Katus 
Lapche kawla 
Chiple kawla 
Bule, Ba.jrat 
Songre katus 
Phalo.:nt 

Pipl:i 
Arupate 
Gobre 
Tengra salla 
Kharane 
Katus 
Jhingane 
Lekh chilaune 
Angere 

Gobre 

Khnakpa 

J.?_§~J:..§..~hE:;:t0dia roxburghiana Thulo tarsing 
.Hacara~Q: species 
SYmP*ocos ~hei£olia Kharane 

Quercus (all species) 
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-A Table No. 4.1.1--
P~r Hectare Stem Distribution ._O:t ~:pl.y Wood Spe~ies 

I " , _ . _, _", 

" ' o •• : . .... ; ,:,.. .~. • :. __ . .. _. STRATUM _ I 
..;;l~~,?:-;!i-;':;.~l "'~.-. -. -.-. ~.-. .:'..-. ~~ .... ",.,._. _._._. _. _._. _ .-:_~~ .::!'.:-~,_._-'-:.~:-"'~ .• _ ._. _ ._. _ ._ 
S~cies ~ " ..... 'b.. 'Diameter , .cJ.ass-~_ · 'itCcm. 
Code. ~Q.- .. -- 40-49~ ._ ~~.9 __ ..:."6G:-&9 7O-7fJ.. 8O--S'.V" '9O--g:e.· - . 100 + 

___ _..... . ,_ 4 ~ .t' . _, . ... . _ :.._ _. __ Tot 
'2 

._ 
~ ~ 

0..218 0.291 0.218 0.218 0.072 1.01 
. _ _ . .. 

... 9. - .. -__ , . -

1.59 
0.364 0.291 0.509 0.291-- 0.072 ·0.072 

10 0.145 0.072 0';O7~"- ,... 0.28 26 
,. 0.072 ,. 0.07: 

~7 0.072 0.072 ... 0.218 0.072 0.072 0.50' 
~ .•. -.-.-.-.-.~:-.-.-.:-.-.-.-.-.. -.-.-.-.-.-.-.-.~.-.-.-.-~-.- .-.-.-.-.-.-.-.-

.; • .';ootal 0.654 0.799- ,0.799 ·0.799 · 0.216 0.144 0,072 3.48: 
.l.i-._ .-.-._ ._._._ ._._._._._._._.'- ._._._ • ...:. ._._._._'._ .. _ • .;.;; ._ •. _._._. _._._._._. _._ 

o _. .. ~ " . _ . 
-.. -, . STRATUM - II 

. -~-. -. -.-... -. - .-.-.-.-.~.-.-'.--.'~.-.- .-.-.-.-.- .. - .. -.- .-.-. - .~ .. '- .-.-.-.-."'- .-.-.-, 
...... 2 0.883' 0.985 0.169 ,0.237 0.272 

It; 
0.034 0.068 0.068 2.711 

0.061 
0.16( 

6 0.068 
7 0.101 0.068 
9 0.883 0.257 
10 0.068 0.068 
25 0 .• 577. - ·· ··0.872' 
-2T .... ··_ .... 0.339 0.272 

=-- _. 

0.203 
0.034. 
0~136 
0 .. 272 

0 .. 068 
.-0 .. 068"-

0.101 
'''0;;169 

0.068 
-. "!" 

0.101 
0:068 

-. 
~ . . 

0.101 
0 .. 101 0.101 

1 .49~ 
0.2B~ 
1.28E 
1.55~ '~ 1.... • -.. -.-.-•. -.-.- .-.-.-.-.-.-.-.. -.- .. -.-.- .-.-.-.-.-.-.,.,.-. -.-. -.. -.-.-.-.-.- .-.-.-tII 

To~a1 2.'851 i.970 0.814 O~643 0-.,509 0-.£36 '0.1'69 0.339 7.531 

_;, 

0.237 

',;0; 

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

STRATUM ...;. III' -... -~~,.-. ~.-.. - .-.-.-~ -.-. -.~ .. -.- .-.-"'-.-.-. -.":-.-... - .. -.-.--,.-'. _' :.:.-.-.. ~. -.-.-.-.-. 
2 1.41.4 o. 905 _Q.~5.2 . . 0.,169 '0."05-6 0.1·15 5.10~ 
6 .. . . .1 .. 64-1. - .' 0'.905 0.lp9 0.452 _. __ .-.---... -. .. . 5.169 

.. 0'7: - ... , , 0'-.2£6 0.169 0.056 0.451 -_ .... _._ .. - .~ 

9 0.1l:~ _._ ... _. __ .- - 0.056 0.169 
25- - 1.414 0.565 0.565 0.452 0.169 0.169 0.056 0,0 56 3.446 
27 0.0;;.6. i ,,-" ._c .... - - _ 0.056 

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-~-.-.-.-.-~-.~.-.-.-.-.-.-.-.-.-~-.-.-. 
Total. 4.8~8 _ ... J~ .... g.4.4 1.298 . - 1.073' " 0.281 0.,282 0.056' 0:056 10.398 
~ .. -.-..... ~"-.-.;;..-. -. ....;.-. -.-. -.. -.-.-.-.-.-.-.-. -. -:-.-.-.-.-.-.-. -·-·-T;;·-·-· -.-.-.' 



- 78 -.. 
Table~ No.4 .. 2.1 

Sector - B '1 t .. - : 

Per Hectare stemS' "D{stiibution Of Ply Wood Species 

,- ·STRJl.TUM - r . . 

Species 
.-Code. 'ZiQ=:tg 

Diameter .... ,~: " Classes (!n em. I. -- . t-:-· , .. ' 
4~9 _. -50-59 ~D:-~(:t... 70':'79·' 8Q:=89 . 9.0::99. . 1~? ,:+,----I!2ta1 

"t-':;' ._~, ~. • _? "" .';..,;,~ ..... w 

0:359 0.960 
0 .. 113 
0.169 

2 0.539 
6 O.ll~. 
7 
10 1.151, 
26 0.115 
27 ,~ •. Q .. ~2~ 
26' 

0.1·15 
0.565 

. " .0.452 
0 .. 056 

- ' 

, -
O;o~a 

0.-452 
0.169, 
0 .. 226 
b.16~. 

- ".~ 

0 .. 169 

-
-0 .. 056 0.169' 

0.056, '" 2.375 
,. 0.282 
0.056:.1.185 

.' 0 .225 
_._._ ._._._~ .... _._._._ ._ • ...., ........ _. _-._._ • .,1;. _ '-._ •. _._'._ • ..;.~_ •• ~._ ._. _._._._ .-._._._ ._, -.-

Total ' '1..92'2" '1.525 1.072 0.:558 -D • .:338 0.056 0.056 5.307 

-----------~----------------------------------------------------------------------. _, 
. ' . . ,': . ~ . • -r' .. ~ ..• ":" " Table No. 4.2.2 

.' . STRATuM - II 
.. , ._4.:;,.:~:_:=. 

'.-
· i' 

2 1.206 1.591 0.927 0.927- 0.695-' 0.524 0.159' 0.278 5.887 
9 0.046 0.092 0.046' 
10 
25 0.046 0.~59·~ 0 .. 185' 0.185 0.159 '. ·:O~·O.92 
26 0.046 - ' . ,. . .. ~~ ~~P4q 

'·,'.2..7 .' ., .0.:1.85 O.2~1 
'·28 

0.092 0.251 0.159 0':046 

0.046 0.230 
. .,. , .... - 0.046 0.046 

0' .. 046 . :0.048 . ;-0.878 
. - ,,-. . - ,' 0.092 

0.092 0.251 1.247 
0.051:6 .1.204 

... 

'}-lO .. 417 0.571 0.278' . , O~692 
-.-.-.~.~w··-·-·~·7·~·-·-·-·-·-·-.-·-···-·~·-·-·-.-·-.~.~.-.-.-.-.-.-.-.-.-.-.-.-.-
Totai .. ' 1.946 .' 2~270 1.4:82 " ~.48~ _. 0.9'7-5: 0.462' 0.325 0.647' 9.584 

2' ~~041 - 0.453 

6 2 .• 8,55 .' 2.'608 

9.· 0.113 -
25'-' _' .. 

.~ .. '" ~ ,:'" 

0.453 0.540 
27 0.226 

Table No. 4.2.:3 

STRATUM _" III 

0.453 0.,340 ~.226 

.... 

0,.455 0'.453 ._9·~~;5-, . 
.. ." ... . 

~ 

0.4:53 0.226 

-. 
. - -

. ,. 

.'. 
_,3 .• 513 

6.462 

0.113 

1.472 

0.226 
-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.- .. -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
Total 5.442 3.627 1.559 1.019 0.359 11.786 
-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-~-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
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SECTOR - A Table No.5.1.1. 

Per Hectare Stem Distribution of' Constructional timber: } 

S t rat u 'm - I 
. . - . ~ _ ' -'-'-'-'-'-'-.-.-~-.-'-'-.~'-.-.-.-.-.~.-~-.-.-.-.-.-.-'-.-.-.-.-.-~-'-'-.-.-.' 

Species' . ILl:_a met e 'r CIa Sse s (i n c m...!.l 
Code. 30-39 40-49' 50-59 60-69 70-79 80-89 90-99 100 + Total ---------_._--------------------------------------------------------------------5 0.072 
8 0.873 0.655 
12 0.509 0.218 
14 1.019 0.582 
22 0.072 0.218 
25 0.218 0.1'15 
50 0.728 . 0.145 
31 0.218 0.291 
'32 0.145. 
35 ·0'.291 - _" ..... 
36 0.218- 0.218 
39 0.582 0.072 
42 0.072· 
43 5.314 1.60~ . 

0.729 
0.364 
O_ .. 0?2~ 
0.291 

0.218 
0 • .145 
0.072-
0.29,1. 
0.29+ 

0.728 

0.800 
0.145 

0.218 
0.072 
0.072 
0.218 
0.364 

0.509' 

0.436 
0.291 

0.072 
0.072 
0.072 

0.364 

0.364 
0.145 

0.072 

0.218 

0.291 
0 •. 072 

0.072 

0.072 

0.072 

1.528 
0.509 

.0.145' 

0.072 

0.072 
0.072 

0.072 
5.675 
2.253 
1.673 
O. r/g8 
0 .. 435 
1.525 
0.798 
0.289 
0.872 
1.817 
0.654 
0.072 
8.224 . . -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-~-.-.-.-'-.-.-.-.-.-.-.-. 

. Total 10.259 . 4.217 . 3.200 . 2.398 . 1.507 . 0.799 0.579 
2.398 25.157 

--------------------~----. ------~-------~----------------------------------------* See Annexure - I f'or species code. 

SECTOR - A T~ble No.5'. 1'.2' 
Per Hectare St@m Distribution Of Constructional Timb§r : Sikkim. 

S t rat u m - II 
-.~.-.-.-.-.-.-.-.-~-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-'-.-.-.-.-.-.-.-.-.-.-.-. 
Species - lLl:...iL!!!~...:L~-L- CIa Sse s (i n c m.) 
Code. 50-59 40-19 5Q.·59 60-69 70-79 80-89 90-99 100 + Total ------------------_._-------------------_._----------------------------------------5 0.034 0.034 8 0.781 0.611 0.715 
12 0,.034 
14 1.019 0.272 0.034 
22 0.645 0.41"1 0,136 25 0.373 J.305 0.169 50 0.101 o o03Ll 
31 0.272 0.:305 0.205 32 0.272 0.136 
35 0.815 0.781 1.019 
36 2.345 1.291 1..937 
39 0.985 0~10:L 
42 0.169 0.272 0.169 
43 3.569 1.563 0.645 

0.713 0.509 
0.034 

0.136 0.034 
0.101 0.101 

0.136 0.034 

0.645 0 .. 237 
1.495 0.917 

0.136 0.169 
0.373 

0.305 0.407 

0.034 

0.203 0.136 
0.715 0.577 
0.034 -
0.169 0.101 

0.068 
0.985 5.024 
0.169 0.237 

1.525 
0.068 1.460 

--- 1.083 

0.169 
1.461 

0.068 

0.135 
0.950 
0.408 
4.005 

10.736 

0.373 

1.120 
1.255 
6.659 0.068 0.068 

Total 11.580 6.146 -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- - -.-.-
5.025 3.769 2.408 1.526 1.221 2.988 34.465 ---------------------------------------------~-----------------------------------



80 
~t~r.- ~- - A .-.. 'Zable. No. 5.1. 5 

al . 
Per Hectare ~tem Distribution. Of Construction/Timber. Sikkim 

, . 
S t r a- tum - III 

~~~~i~~ --.-. -. -. -.-.-·-·-11-j_-~-m-e-t~e -i--.- ·G~l·-;·;·-; .~.-;.-°rc ~-.~ .~: -j-'-. - ..- ,-

2~~~~~ __ ~Q=~~ ____ ~Q=~~ ___ §Q=~£_ __ ~2=~~ ___ 7Q=7~ ___ ~Q=~ ___ ~~~---!QQ_±---!~~!--.-
1 1.018 0-r7.92 0.226 0.7~5· 0.386 0.113 5.280 
8 ~.O56 0.056 0.1~3 0.225 
14 0.226 ' 0.226 
23 0.282 t,·.282 0.396 0.396 0.159 1.525 
31 OT~S2 0.113. 0.565 

.55 0.282 0.792_ 0.735- 0.396 0.596 n.115 0.056 0.056 2.826 
36 1.584 1.697._ 1.414- 1.754 1.924 '0.509 0.452 1..501 10.635 

.59 0.169 . 
q.056 .. 0.225 

42 . 0;-359 '0.539 0.056 ! 0.169 0.056 0.169 0.113 0.596 1.637 

.45~ -1.528 1.245 0.679 0.226 0.282 0.169 0.282 ... 4. 411 _ __ ._._._._._._. __ _ ._._._._._._._._.~._._._._._._._._._._._._._._._._4_.-.-.-~ 
Total 5.936 5.316 3.506 3.752 5.225 1.075 0.621 2.148 25.555 

------------------------------------------------------------------------------~-~--

Sector - B Table No. 5.2.1 

Per Hed,are stem Distribution Of Qonstructional Timber: Sikkim 

.. S t rat u m' - I .. 

-s;;~i:;- '-.-:.4";.~- .-. -n-:r-!i -ni-:-~-t-e-;- .-. c·~i·;·;·; .;;.;.-(-j_-~-. -~-~~5-·-·-·-·;"· -.-. 
Code. 50-59 _ 40-49 50-59 60-69 70-79 80-89 90-99 100 + Total 

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

5 
8 
12 
14 
22 
23 
50 
51 
35 
56 
39 
45 

1.5.58 
0.282 
0.622 
0.565 
0.;905 
0.679 
0.509 
0.508 

1.131 
2.943 

"0.056 
0.905 
0.169 
0.226 
0.339 
0.282 
0.509 
r'.509 
0.565 

0.056 
0.735 

0.169 
0.962 
0.056 

0 •. 226 
0.282 
0.169 
0.226 
0.452 

0 .. 848 

0.056 
0.226 
0.169 
0.056 
0.452 

0.452 

0.905 
0'.559 

0.'113 
0.056 

0.056 
0.169 

0.848 
0.226 

0-.056 
0.115 
0.056 

0~113 

0.226 
0.596 

0-.056 

..; 

0.1:13 

0.056 

1..471 
0.282 

0 • .115 
0 •. 113 

." -=-

0.056 

0.225 
7.865 
2.572 
0.848 
1.355 
2.055 
1.695 
1.556 
2.2(30 
0.056 
1.187 
5.203 

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-i-.-.-i-.-.-.~.-.-.-.-.~.-.-.-.-;-.-.-.-.-.-. 
Total 9.505 4.351 5.590 3.2-21: ·-:t:-6"38·- 1.412 '0.-847 2.091 26.453 ., ~ . ... .. 
----------------~---------------------~------------~-------~--------------------



Sector - B 

- 8~ -

Tab~e No. 5.2.2 

Por~tare Stem_Di~tribution Of Constructional Timber: 

.S . t ·r 'a ,t 'U m _; . II 

'-s:-::--' -. -.-. -.. -.. -.- '-.-.1)'[ ';;.;;.;0£0; or·;...· -d·-::r.-a -S'-5-9-s--r ·i·;o-·Cni:-j -.-.""" -. 
peCl.8S .-. .' 

Code. . 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100 + Tota~ 
-------------------------------------------------~~--------~--------------------
8 0.0~2 0.371 0.278 0.417 0.324 0.159 0.045 1.206 2.873 
12 0.046 0.046 -.,.. Oe231 0.323 
14 0.092 0~046 0 .. 046 0.184 
22 1.1~3 0.742 0.571 0.139 0.046 0.046 ~ 2.457 
23 2.180 1.577 0.742 0.742 0.185 0.Q92 0.046 .5. •. J564 
51 O.1~9 0.571: O.605~ ·0.159-·" 0.046 1.298 
52 0 '.139 ~ - 0.1.59 
55 0.974 0.927 0 .• 742 . Q.185 0.417 0.159 0 .. 046 0 .. 278 3<>708 

-56 0.278" 0.556'- 0.571 0.510 0.571 0,,139 0.159 2 .. 273 4 .. 657 
59 0.371 0.046 __ .:.'" _ 0.417 
45 :3.387 2 G041 1.299 _. 0.742 _ 0.465 0.417 0 .. 185 0.159 8.675 ---------------------------------------------------------------------------------
Total 6.811 6.677 4.452 ··-~.920 ~' 1."806 . 0.972- '0.508 - 4.i27-· 30.273 

~~-~-~-~----~~--=~~~~=~:~~:-:_:--~------~--------~-------~--------------------

Table No.S.2.5 

S -t:r e. ·t 'ti. 'lli"'_ "It I 
-:_~ "'-.. -"!'~._"-~_._-~";..,--;.-.,-_.--.--. =_:zs::: _ _ _ ~ -;-____ __,... _____ "~_. __ --------~-----------------
1 1.814 _ 3.8"55 - 1:.814 " ' O~567 - ' 0:567 0.113 0.113 8.8<1.3 -
5 ._" .- "0. ~i~-3 -. 0.1.15 
8 0.226 1.020 0.907 Cl.34{) " .:- 0 ,.680 0.340 0.113 0.567 4.195 
23 _ .:- 0.113 .0.115, 
50 0.226 0.113 _ . ,- . -, . - • OG539 
51 .. _O.~1~3 ~-~·O ... 226"· __. ~ .... _ ". 0.:339 
32'-' . 0.567- 0.226 0.~1~. 0.906 
55 '!'" O.5:ttO· .. 0.340 
36· 0.1.13- O. ~15 
59 0.340-·. o~ 540 
45 ,'.' 4.876-· L247 1.560" 0.680' 0.113 - . ' . ' 0.113 ' 8.389 ". 

;~~i-~-~~;;~--:--~:~~;~--~~;~~:~--~~;bd~--~~;~~---;~~~;-:-;~;;;~--;~.;;;--;Z;~:-.~:: 
"~1' o·_ _" - --

-~"~-.------~ .. ------~~:---~::-::-..:-: .. -:~~~ .... -------..._-------~----------.------------------

Sector .-~A ' .. Iabl,i} No,· 6·1.1 

Per Hectare stem Distribution Of Box Planking: 

S t 'r-a- 1:: ,i-.m·: ~ -T'-
-.-.- .. -.-;-,_-.~.-:.~.- .-_ ........... -", :-...:. . ....:. .. -='.':".-.-.-.-.-. -.-.-.-.-.-_-. -.-. -. -.-. -. -.-. -.- .~-. --
'5 .. . ' . 6.072 0 .0'72 -
12 p.509 .-0.218--
21 9.291 0.072 
22 0.072 0.218 
23 0.218 0.145 

0.564 
0.072 
0.291 

24 i.019 0.509 '0.291 

0.145 0.072 
0.145 0.291 

.0.072 
i>' 

0.072 
0.564 

0.072 Do455 
0.145 0.072 0.509 2~255 

OA507 
0.072 0.145 E).79B 

0.455 
0.072 2.255 

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

Total 2.181 1.254 1.-018 0.654 0.507 .0.289 0.144 '0.654 6.681 
-.-.-.-.-.-.-.-.-:-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-



Sector - A 

- 82 -

Table No. 6.1.1 

S t r a 't u m - II 
" - - - - - - - -.- -,.-.-s~;;i~;··-·-·-·-·-·-·-~-i~;-~~-i-~-;~·-~i-~-;-~-~-;_-·T·i~=· em .. j • .. • •• • 

Q!:2g~.:. ___ ~Q=~g ___ .:1Q::1g ___ ~Q=§g__":§.Q::§g ___ 7Q=Z~ ___ ~Q=~g ___ '§!2::,g~ __ _!QSL± ___ 12~al ___ _ 
5 0 .. 068 0.068 " 0.156 
12 6.034 0.034 0.169- 0.257 
15 0:034 ;_ 0.0'34 
21 2..447 0.849 0.441 0.101 0.068 O.OM 3.94 0 
22 0.645 0.441 0.156 0.156 0.034 0.068 1.460 
23 0.373 0.305 0.169 0.101 0.101 0.034 1.083 
24 3.351 2.549 1.835 0.951 0.475 0.257 0.034 0.0~4 ~~~~~ ___ _ 
--------------------~----------------------------------------------- ---- , 

Total 6.898 4.246 2.581 1 .. 289" 0.712 0.271 . O.O~i -0.305 16 .. 356 
-------------~---------------------------------------"-:.----------------~-------

Table NQ,.6.1. 2. 

s t rat u m - III 
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-~-.-.-.-.-.-.-
21 
25 
24 

0.962 
0.282 
0.169 

0.565 0.282 0.056 
0.-169 0.282 0.39£ 0.396 

1.865 
1.325 

0.056 0.225 
-.-.-.-'-.-.-.-.-.-.-.-,-.-.-~-~-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
Total 1.413 0.847 0.678 0.396 0.225 - 0.056 3.615 0 ' 

---~---------------------------------------------------------~---------------------

Sector - B Table No.6.2.1 

~.-.-.-.-.-.---.-.-,-.-.-.-.~.-.-.-.-.-.-.-.-~-.~----.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-
3 0.679 0.962 0.565 Q.396 0.05£ 2.B58 

12 0.282 0.169 0.056 0.622 0.559 8.226 0.396 0.282 2.572 
15 0.056 . - - - 0.056 
21 0.565 Q.282 0.847 
22 0.565 '0.339 0.226 0.056 0.113 0.056 1..555-
23 0 .. 905 0.282 0.282 0.226 0.056 0.113, 0~bl?6 0.:1,13 2.033 
24 1.980 1.471 0.848 0.622 0.509 0.2~6 0.056 5.712 
40 - , - - -. ,-.. -" - _ 0.056 0.056 
--------------------~----------------~-~-~----------------------------------------
rotal. 5.032 3.505 1.977 1.92~· 1.07,3 'O~621 0.508 0.<151 15.089 
------------~-------~--------.--------------~---------------------------------------

. S t r a "t u m - II 
~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.---.-.-.-.-.-.-.-. -. -.-.-.-.-.-.-.-.-.-.-.-.-.-0.046 0.046 0.092 .2 0.046 0.046 0.231 0.323 
5 0.371 0.371 1 7.887 2.691 1.252 0.556 0.046 12.432 2 1.113 0.742 0 .. 371 0.139 0.lM6 0.046 2.457 :3 2.180 1.577 0.742 0.742 0.185 0.092 0.046 5.564 4 7.258 5.521 3.665 1.765 0 .. 278 0.139 0.046 0.092 18.742 

----------------------------------------------------------------------------------,tal 18.881 10.577 6.030 5 .. 246 0.555 0.277 0.092 0.523 39.981 
----------------------------------------------------------------------------------



- 83 -
Per ha. stem distribution o£ box planking 

Sector B Taoltt No: G.2 .. 5 
S t rat u m - III 

-·-·-·-·-'-'-.-'-'-'-.-.-.-4-.-'~.-.-.-'-'-._._._._'_'_._._._._._._._._._._._._._ 

Species D i a met e . r C las s e s (in cm.) 
Code. 30-59 40-49-50-59 60-69 70-79 80-89 90-99 100 + 
----------------~------------------------------------------------------------------

Total 
15 0.113 0.113 0.226 
21 0.680 0.793 0.226 0.113 1.812 
25 . 0.1~3 0.113 
24 6.793 0.680 0 .. 453 0.340·0.113 . - . 2.379 
--------7------.,.._~-'-~·--~ .. -------.,-~--..-r-r-.. ----... ---~---T---:---~--_=-""":-----------
Total 1.568 -' • !:iSs. 0.679·0.455 0 0 0.113 0.115 4.530 
---~~----~--'"""!"~& ... .......... --- -A-_-________ "':"'" ____ ~---o --------~----------r----":"-------:"':"~----

.;:;S_e_c_t..,o..,r.._ __ A Table No. 7.1 

Str!!tum - I Per Hectare Stem Distribution O~ Match Wood: 

Code. 20-29 30-39 40:-49 50-59 60-69 70-79 80-89 90-99 0100 + Tota 
----------------------------------------------~-------------------------------------~ 4 
29 
39 

0.291 0.364 0.072 0.072 0.564 
0.509 0.072 
7.279 0.582 0.072 

0.436 0.14 5 0.291 2.03 
0.58 
7.93 

-------------------------------------------------------------------------------------
Total 8.079 1.018 0.144 0.072 0.3£4 0.436 0.145 - . 0.291 19.54 ------------------------------------------------------------------------------------­, . 

S t rat u m - II 
-.-.-.-.-.-.-.-.-.-.-_-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-
4 
29 
39 

0.101 
0.068 

17.169 

0.068 

0.985 0.101 

0.101 
0.034 

0.034· 

0.034 
------------------------------------------------------------------~-----------------Total 17.338 1.053 0.101 0.135 0.054 0.054 
------------------~-------------------------------------------------------------------.. 

Stratum III 

. <, 

-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-e-·-·-·-·-·-·-·~·-.-.-.-.-.-.-. 
29 0.539 0.339 
39 1.075 0.169 0.056 ~ 1.500 
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-~-.-.-.-.-.-.-•. -.~.-.-.-.-.~.-. 
Total 1.414 0.169 0.056 1.639 
---------------------------------------------------------~-----------------------------
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. 
Table No. q 

UTILITY C4S~::W:r§E1_YQ'pn1E DISTRIBUTIoN ACCORDING TO THE PERCENTAGE OF 
" " 

TOTAL ( U.B'.) VOLUME. 

S'I K K· I M , 

10-19 ." "'_ - ~ oi" -: -'" " 
20-29 ~- " "!'" 61.5 

30-39 4~·.5 44t:O 74.5 ;. ; 41.0 

40-49 73.5 74 .5 85.0 69.0 

84.5 
.. 

50-59 • 85.~0 90.0 80.0 

60-69 90.0 89.0 92.0 85.0 

70-79 93,.9 92.0 92.5 86.5 

80-8\=1 96".0' 93.0 - 94.5 88.0 . 
90-99 97 .. 0 94.0 94.5 90.0 

100 + 97~5 95;0 95.0 91.0; 

-----------------~---~-----------------------------------------------
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Dia.. - C J_HSS 

( in em. ) 

- U4 -

. Table No.~ 

;. ' -41: 

Cull 'f, total (U.s.) Volume 

-------------------~--.--------------------------------------~0-19 
20-29 
~O-59 
40-19 
50-59 
60-69 
70-79 
80-89 
90-99 
~OO + 

0.05 
• O .. ~O • 
0.20 
0.45 
1.25 
2.40 
5.70 

.5.00 
6.20 
7.50 

BARK PERCENTAGE ACCClIDING TO FCRM CLASS .AND SGtE • 

INDIVIDUAL SP]tIES 

~..kJI9~ 

Diameter 1 Abins fJ;I;"U; . ll mriehc1io. SympJ.oe06 1 ~suga I FOl't!l J,F0D'll I .Form !others. 
Class I dons a I nepa1en-l doltsopa thei£oJ.ia I Dumosd Class i:lass I Class ~ 

10-1.9 
20-29 
50-59 
40-19 
50-59 
60-69 
70779 
80-89 
90-99 
100 + 

I! I sis 1 j I·.. I II l rn; I rY_ ~ __ _ 

~6.7 
1.5.5 
~4.2 
15.6 
~5.1 
12.5 
11.9 
10.9 

9 .. 9 
8.9 

1.5.5 
12.7 
~2.2 
~~.7 
11.2 
~0.8 
1.0.5 

9.9 
9.5 
9.~ 

1.5.5 
14.4 
15.6 
12.8 
12.2 
11.6 
11..1. 
10.6 
10.0 

9.5 

15.9 
1.1..8 
10.5 
9.4 

15.2 
15.9 
12.5 
U.O 

_19.3 
9.8 

9 .4 
9.G 
8.6 
7.9 

15 •• 
1.5.6 
12.1. 
10.4 

9.,4 
8.7 
8.0 
7.8 
7.4 
6.7 

1.4.8 
15.2 
12.1. 
1.1..2 
1.0.6 
10.1 

9.5 
8.6 

16.4 
:L4~7 
:1.5.0 
,12.0 
11..5 
10 .. 7 
10.1 

g e O 
8.4 

. 7.9 

15.0 
1.2.9 
1.0.9 
9.2 
8.0 
7.0 
6.4 
5.9 
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