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of Sikkim. In pursuance of a meeting held on 12.6,1976
between representative of P.I.S.F.R., Bastexrn Zone and the
Chief Conservator of Forests, Siklkim, this work had& been
taken up with o view.to furmish = conprehensSive acsesSment
of the forest rotentialities in the form of a reliable
estimétgupf growing stock of standing wood of various
utility classes as well as Suggesting poesibilities of
setting up of wood based indus+trial complexes in Sikkim,

It was decided that during the Present survey, part
of South Western Sikkim and South Central Silklcim consisting
of twelve reserved forests extending over an area of about
350 km2 in total, :should be taken up. Accordingly, Preinvest-
ment Survey of Forest Resources, Eastern Zone undertook the
survey work in the middle of October, 1976 eana it continued
upte Januvary, 1977. The Project area consists of two parte,
hereinafter referred to as sector, located wide apart and
forests are reserved forests demarcated by c¢clear boundaries
on the ground,

Thysical. ——

The Project area consists of two sectors comprising
of a grour of Reserved Foreste located in the South Western
Part and South Central rart of Sikkim., The +two sectors are
about 100 km. apart. The geographical location of +two sectors
is as below :- (See sketch map : 2)

Sector - A - The area bounded by latitude 27egtign
to 27°16' North Longitude - BB94" o
88°16 ' East

Sector - B = Latitude - 27013ro3n to 27°26 '45"North
Longitude - 88°18'35" to 88°3%0'East.

Further details of boundary of the +two Sectors are
given in the ske®ch map enclosed (Map - 2),
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Area Statementi:

The forest Reserves which form the project area are
furnished below with m the area of each.

Ngme of Sector Name_ of +the Reserve eacf the Reserve
(hecters)
Sector - A i} Hill “top R.F. *4583.17
ii} Suwngri R.F. 1570.18
iii Samdong R.F. 1942.49
:i.v; Fhunsebong R.F. 1570.18
v) Tal R.F,. 2848,.,98
12515.00
Sector - B i) Taryvang R.F. 6491 .16
iji) Lingi R.F. 3124 .17
iii) Rayong R.F. 922,68
iv) Deoxrali R.F. 139.61
vi Ralang R.F. 2076 .40
vi) Brang R.F. 1035.99
vii) Menam R.F. 1294 .99

15085.00_

¥ Due to nonavailability of Topo Sheet No.78 A/3,
the area has not been included in Hill +top R.F.

Sector - A falls under the jurisdiction of West
Sikkim district and it is under the territorial control of
Western Sikkim Forest Division with Head guarters at"Gyolging" .
Bart A part viz., Taryang Reserved Forest of this sector
falle under the territorial control of Northern Sikkim
Forest Division with Head quarters at Mangan and the rest is
under the control of +the South Sikkim Forest Division with
Head quarters at Namchi.

Configuration :

The entire project area is highly mountaineous
{ 'barring a few small scattered pockets of gently sloping
lands like Dharmdin, Higaon and Siribadam in Sector - A and
areas adjacent to Rabangla, Brang 2nd Ralang in Sector - B.
Lofty hills of major ridges, in innumerable minor ridges
and spurs, inter-spersed with valleys and seteeply aloping
hille present the cheracteristic Himalayen configuration
here. The Sector-A is mainly composed of hard rocks cayable
of resisting denudations to an appreciable extent, while
the Sector-B consists of comparatively soft, thin, slaty
rocks and thereby can easily be denuded. The Project area
is more mountaineous in Sectoxr-A than +that in Sector-B.
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Jation

4

titude N ]
There is altitudinal vari{. Altitude in Sector-A varies
from 1885 m, +to 3685‘m., while that in Sector-B it varies
from 1200 m, to 3726 m., Xarsang peak which is the highest
paint of the project area is located in Sectoxr - B,

Geology, Roclt & Soil

) The most impresasive geoclogical feature in this are=
is the eccurrence of pPredominantly +two impoxrtant Exroupse of
rocks viz. gmeissic Erour and DPaling group. Daling occurs
in South and South Westerm Sikkim. As a2 regult of everfolding
oxr over-thrush the various Stratigraphical units have been
superimposed. The Pumuda sandstone is seen in places inter
border with DPaling slate. Further up in +the hills, the Daling
8lates are gradually changed inte Mica schists and finallyx
into Darjeeling gneiss along the aside South of Ramam and
great Rangit River. The boundary between B=m Daling and
Gneiss is said to be a fault; elsewhere the boundary between
these two = types is ill defined and often cannot be rropexrly
traced.

The gneissic group of South Bikkim is described as
highly micaceous rock, muscuvite, bhioctic both being present.
T™is rock here is well foliated, This crystalline Complem
conaists of both igneous and sedimentary rocks. Band of
quartzites agre commont. The Daling group in general give risce
to sub-metamorphic sletes and yhyllites. In the traneitional
Zone micacecus schists are common. Dark clay, slates with
thick gquartzite band are common in Chaltung and Soreng areas
in Sector-a, Coprer iz found near Bermek and graphite
occurs near Dentak. Congsiderable deposites have been repor-
ted to exist and geological-investigations are already in
brogress for sctual gquantification of the deposits. Coal is
alsoc sagid +to occur in Rangit valley - Namchi zone. There
are a number of hot springe rarticularly in the Western
raxrt. of Sector-B near Brang end others occcur in the Tists
and Rangit valleys adjacent +o the Project area,

The paxrt of the Project area where the soil is pre-
dominently of EEm gneissic group it is clayey, browniah,
shallow and poor., Such tracts are characterised by profuse

growth of Alnus, Macaranga, Szzxgium,andiEngelhardtia. On the
other hand luxuriant forest growth of various species come
up. on the rich, porous dailk grey soil"wifh»undeﬁgdng'rocks

of phyl;itewsand_adeslates.
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to North. Pre-monsoon shower takes Place in March ana April.,
Monsoon operates normally from the month of May and continues
upto early October. Average rainfall over the entire .

tract dealt with varies between 2000 mm. to 2500 mm,

Mean annual temperature in 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 veries between 2°C and 10°C ., Winter is severe
and such areas experience snow=-fall in wintexr (January to
March). At higher elevations i.e. beyond 3750 m, and up
enow fall sometimes continues even upto June., Foz occurs
every where from May +to'September. The Period between
Cotober +to December is some what clear throughout the area,

: As there is no meterological station within +the
Project area, the data of Gangtok station has been staxed
below which may be taken as an indicative climetological
data of the project ares and its neighbourhocod;

STATION : GANGTOK, SIKKIM - CLIMATIC DATA.
T e e e e et B b A L 1 7L

]

Mean annual tem=-{ Annuzl 8 Ave. relative ( Highest Loweagt
epersture at °C, g rainfall{ humidity in g rainfelll] rainfall

§_ Maximum Minimum in mm. § %. month. month.
T2 20.2 11.2 3936 86 June Decembexr
T3 20,6 10,0 3494 84 June Decemberxr
T4 19.6 11.3 4295 86 July November
s 20,0 11.6 3450, 84 July November
76 19.5 11.3 3461 87 Aug.  January.
«d DLand use :

As the project area is extremely mountaineous with
innumerable ridges and Bpurs, ocultivation pattern is mostly
by terracing and is of Permanent nature, Flaet lands are
quite rare except some scattered pockets, Agriculture iz the
major land use and it forms the main occcupation of the local
population. Agriculture extends even upteo 2000 m, As such.
all forest areas lie mostly beyond that zmone. Due to the ™
remoteness of the forest from +the habitation biotic inter-
ference in these reserves are less pronounced., Paddy, Maize,
Wheat, Mustard etc. are the common agricultural crops raised
by the local cultivators., Cultivation of Cardamam and Orange
is very widely practiced here, Except some minor instellations
and local diversifications of water courses, irrigation is.-
almost non-existent in the high hills, As the project area
comprises of reserved forests only barring some Fforest -
willages there 4is hardly any cultivation. As the local people
are accustomed to permanent cultiwmation and that by proper
benching and terracing, the incidence of shifting cultivati on
is practically wun-common in these areas.
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Socigo=—econgmics 1

The project aren is very sparsely populated and bioc-
tic interference or habitation inside or outside +the resexrve
are very little. The Sector-RB has twenty five houses of forest
villagers over an area of 25 hectare, Sector+~A in Hilley,
Burikhop; Bhareng, Siribadam and Xamdul has & total of 107
houses, forest villagers covering an aréa of approximately
61 hectare. Literacy is guite low and persons with higher
education are few.,. Cwing to water scaxcity lot of families
from adjocining vidleges in Sector-A had migrated to areas
adjoining the prcject in Sector~B. Pibeteoan refugees arc
also being settled in those argas.,

The local population in the villages are mainly
agriculturkst, working mostly on the agricultural land,
Agriculture is the main pProfession and forestry forms a
subsidiary one. A8 the foraests are located in comparatively
high hills, forestyy acti¥ity is not very brisk 4n these
areas, Occassional_fellings and conversions are done by local
ropwlation for their nomingl house hold conpumption, X3S
Weaving of woolen clothes from local wool is another indus~
try worth mentibqihg.

Local population consists mainly of Nepalese, Lepchas
and Bhutias. As we go MNorth and East loecal population conasists
Bamin mainly of Lepchas and Bhutiss whereas the westexrn mpmrt
of Sikkim is meinly inhabited by the peocple originally from
xr Nepal. These arcas are guite thinly populatdd. Available
Ilabour is chiefly .engaged in local agriculture, road building
constructional ac%ivities and'subisidiary forestry operations,
Improved method of agricubture is guite in practice and
reople are accustomed to p erman ent cultivation, Shifting
cultivation and consequent damage to soil, forest etc. is
quite unknown here, :

Infragstructure :

Coneidering the mountaineous terrain. of this small
Himalayen state, the project area and its neighbouring <racts
in 3ikkim have a fairly good system of main roads. Though
the roads are mostly metalled and all weather, the total
kilometre of rcads for use of heavy vehicles in the rroject
area is guite low.

Naption; Hi W 1= It onters the Stato neay
Rangphoo and procceds upto Gangtck and beyond. The southern .
and western districts of the state is conmected %c ﬁhrjeeling
District town through-Mazhitar,nnﬂ =2 Nayabasar and a new
suspension bridge directly connects Darjeeling diastrict
head quarters to Melli through Nayabazar, There are 5 major
all weather metalled ronds in and around Sector-A areces
which are furnished below -
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1) Nayabazmar - Chakumg - Soreng - Siribadam -~ Bormecke—
Higaon ~ Dentam ~ Uttare ( 85 kms.)

2) Nayebamar — Dharamdin - Somebare - 6Ehre - Nagi -~
Hilley ( 55 kms.)

3) Neyabazer - Chakung (15 kms. ) (metalled road with
steep gradient)

4) Nayabazar to Melli (30 kms.) =

,TLS) Torest road (10 kms.) is umder construction to .
- opern up forests of FPhunsebung and Somdong Reserved
Foremts.

The-re are also gquite a’-good number of bridal paths
and the list is furnished in the Annexure VIII. The Sector-B
areas are well connected to Gangtok and also to Nayabagaor
through the following all weather metalled rocads,

1) Ga?gtok—slngtam—meml—Rabangxila(75km8. approximate-—
1y )
2) Rabangla—Soezng-LegahlpuJorethang—Melli(85 kms.)

The construction of P.W.D. road from Rabangla %a
Fhantam through Brand is undex» rapid pragress, thereby.
cpening up forests of Raleng, Menmam, Brand and Lingi. Resoeoxrved
Forests. The csastern part of the project == area in Sector-—
B is aleo connected upto Yangang and the proposed road will
cxroa8 Tista River near Mangkha; besides, ther are also
quire a good number of bridal paths in thts sector.

As per 1976 ilgurre the density of road in Sector-A
is quiteé low Wwhich is 1.9 m./ha. and _in Sector-B: of the
-project°&réa At is 1.7 m./ha. per km2, The road length is

« BTy meagre and construecticon of more road to facilitate “_f

extractlon of forest_produce and further development of .
infrastructure is necessary. The streams in the area are “?
mostly perennial but none is suiteble for floating of tlmber
There is immense posesibilities of Hydreo Electric Powex though
at present electricity is evailable in remote villages,.

At present there is no important industry within and
in the neighbourhood of *the project area. The major industries
like Fruit Preservation Factory, a Bitate Government Underta-~
king, Furniture Factory, A state Govermment Undertaking and
Siklkim Dlstlllary, 2 Erivate Undextaking ere T ocated near .
Rongpo in Babt Siltkim. A

i

E orests.

,Eggetatlcn F VR

—- ';}‘-:-——... B -

in nature. Forests consiat mainly of broadleaved trees with
semzl1l patches of 'fir and Hemlock occurring in mixturé,” Tree
forests mainly predemlnate and therxre are occasional grassy
patches with opén scrub, Amongst the breoad leaved species
Cak, Castanopsis, Laurels, Michelias, Birches etc, form
mﬂjor rart of forests vegetation., .
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Tyve composition' :

The major tract o forests deal+t with can be group ced
under Upper Hill. Forests Ahich correspond to Champion &
Seth's revised type 11b/C1-East Himaloyan Wet Tempoerate
Forest. Altitude, aspcect, rainfall and geclogical formations
have got o spectaculor influence on the growth of these
forests, but the effect of altitude is consgidered +to be

zonotions.
1) Zone « 1-1550 mts, -~ 1850 mts. :-~
Michelin dol tsope (Ranichamp) & M. lanuginosn (Phunsrc

champ) cccur in gbundanccec. Other common species is Engclhord -
~-tin (Mowa) -

2) Zone - II - 1850 mts. - 2200 mts. ;-
Alchimandra cathcagrtii (Tita champ), Castancpsis

trubuloides (Muare-catus), Machilus cdulis (Lapcha kawla),

M. ammicana (Chiple kawlaT, Beilschmiedia roxburshimno
(Tursingj, Macarangsa species, Betula dlnoidegs fSours,
zercus species ectc. are quite common. Adnus nepalensis
iUtisj

occurs inplenty in shallow soil.
3) Zone IITI - 2200 mis. - 2500 mts. ;-

Predominently Quercus lamellosa (Bulk) Quercus pachy -
ehylla (Sungre katua), Acor campbelldi Kapasij, Machilus

- odorxatissima (Loli kawla), M. zammieanc (Chiple kawla). Here
Sungre katus and Bulc also forms occassionally purce patches.

. Undergrowth mainly consists of sSmall trees such as
Buryn Jdaponica (Jhingni), and Symplocos thiefolian (kharane).
Hexrbaceous under Srowth consists of mainly Gerardiana, Hubus
EASe;u), Viburnum (Asare), Cphiphvtes (Valaya), Strobilanthes
kibu) various temperate ferns and maling bamboos etc.

4) Zone -~ IV. - 2500 mts. — 2800 mtes. :-—

vercus lineata (Phalant), Q. pac hylla (S. :atus),
Q. lamellosa (Bul), Castanopsis tribuloides (Musre katus) ,
Acer coupbelli (Kopasi), Mosnoldir campbelli (Choga champ),
Prunus nepalensis (Arupate » Michelian doltsopa (Rani champ)
are the chief species in the upprer storey. Middle storey
congsists mainly of Machilus and. Litsea., Under growth consis+t
mainly of Buryo species, Sﬁmylocos, Ilex, Idgworthiz, Garden-—
~eri (&A® Argayle) and Daphne cannabina EKagate), Dapbne and
Edgworthia and they occur Profusely through-out +the Project

area as under growth bushy shrube.
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5) Zone — V - 2800 mts. - 3100 mts. :-

The forests are mostly mixure of Oaks and Conifers.
and are moinly Oak = Tsuga foroecst. This type corresponds
with Champion & Scth's Forest Type No. 11/C. Here on the
hill ridges profuse growth of Rhododendrons have been noted-.
Betuln utilis commonly occurs os associato. Various spcecies
of Rhododendrons are commonly met with in thesc forests of
which 2 major groups locally called Guras andéd chimal are IXxg
important. Gorus attains the height and diometer of o good
middle sige trce ond timber is also utilisablc.

In the Tal reserve near Hilly ond Bhoreng, Abics
densa is gquite common, Conifers in +his Ppclt are middle aged
to maoture ond extend to the Noxrth, West and about & kms. tox
the Bost. Chiabhunjang in the borders of Nepal and Sikkim
hos Texus bacecota in abundonce. In the Scctor-B conifers
sccur occagionclly in the higher ridges of Toryang Rescrve
only whereas in other arecas the forests are meinly of the
above types. A spccial .indication about the occurremce of
Conifers in thesc¢ areas are furnished below - ’

i) Tsugza dumosa - Tnl Reserved Forest at an elevation
of 2400 mts. to 2800.mts.

4i) Picca morindoides - Tol Reserved Forests at an
. clevation of 3200 mte. %o
3600 mts.

iii) Toxix griffithii.— Cccurs in Tal foreeset at an
= clevation of 3300mts. to
3700 mts.

iv) Abics densa - Occurs in Tal forest at an elevation
of 2500 mts. to 2800 mts.

Though the forests of thése two secctors within the
project areca arc not very much distantly located, certoin
differences in the composition can be noticed. Compared *to
forest of Scctor-Ai,xhr Sector-B has smaller percentage of
Conifers. Quercus = chyphylla and Quercus lineata apprcciably
less 4in Sector-B areas. Quercus lomellosa is guite pre-
dominant herec. Castanopsis occassionally forms almost pure
pathches in these forests and the same species goes very
high in the forest of Western part of the project arez.

Condition of the crop '@

Most of these forests of the project areasare ~rirgin
ond hove excellent growth. Trees of commercialx impoxrtaonce
are mature to over mature wiere biotic intorference is not
mich pronounced. Growth is better in the ecastern part thon
in the western part probokly due to difference in rainfall.

Natural regencration of commercially important species is
not guite satisfactory. In the middie and upper nills Utis
and Sour come up profusely. Regeneration of Lourels in the

upper hillm is moderately good but hemlock and Fir regeneras—
tion is unsatisfactory.
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1.3.2

Demarcation :

The Reserved Forests are Boparated from adjcining
Garucharan forasts, Khas forecsts (ox villages) by boundary
pillers and clear strip of land. This boundary of the rescrve
is also properly demarcated in the Surxvey of India lasest
maps.

Legal Statys :

The entire project area consists of twelve Reserved
forests where nc rights of any nature exist, As thesce forests
are located in gquite difficul+t areas, shifting cultivation
and encroachment ete. zre not commorn, while grazing is a
common practice,

Forest settlemént

In order to facilitate forestry operations settlement
of fores+t villages in various reserves of +the Project arece
had been carried cut in the rost. These forest villoges
covering an area of 106 hectare of Reserved Forests are
inside the projeect area. The villagers mainly raise plenta-
tion by Taungysa.and also prerform other forestry operations.
Near Rabangla 120 hectare of land have been Properly surveyed
demarcated and tronsfcecrred to Tea garden authorities, 41 )
hectare of land have been Jderceerved and after proper
demarcation has been recently been handed over +o Army
Authorities, (except above Qdereservation the Reserved
Forest arca remaines unchanged.). At present there is no

Proposal for creation of further new reserves, The depart-

ment is lcasing out Reserved Forest land suitable for
Cardamom cultivation +to land-less people @ 1 bhectare per
family. The lease of forest land to landless pecple for
Cardamom cultivation -is fixed for 10 years, On the wlicle
the department is exploring the possibilities of Teasing
out large +tracts of Reserved Forest lands pParticularly in
areas where timber operation is not rossible at present.

Existing utilisation :

These forests are not wovered by any Working Plen
at present and the las<t working plan for these forests
dates back to 1950. With develcpment of infrastructure in
the vicinity and opening up of the area with new roads,
pPosgibllitics of concentrated forcst activitices have become
pPromising. As already mentioned forests here are me.inly of -
mixed temperate miscellancous type with lese number of trees
of high utilisation value. Due to paucity of feeder roads
and prohibitive haulage costs +to the centre of consumption,
concentrated timber extraction operations are not much in
Practice herc. Such Fforests are mainly centred at the foot
hills near Nayabazar, Jorethang ete. Certain tinmber extrac-—~
tion works had been carried out in Hilly area in the.Tal
Reserved Forests for developmental works. At present the
fTorests are worked under selection felling system. Occasion-—
al marking and felling of constructional, Box Planking and
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Furniture timber are carried out in the reserves near xxiixgnﬁ.
villages sites. Timber is gencrally disposed by coup system,
Suitable areas Tfor plantations are worlzed under clear fell-~
ing with artificial regeneration system. As most of the Onks

do not have any commercial utilisation up-till now these

are marked for manufacture of Charcoal os Charcoal is . in

great demand here, Hilly, Siribadam, Dentam, in Sector-A

and Rabangla, Rayong in Sector~-B are the important sites

for the forest activities in the project arez.

The main timber market in these areas are Gangtolk,
Singtam, Melli and Jorthang. As the distance is not muck,
game rata is prevalent in the Tfirst three markets. Rotes
at Jorotheng slightly differ from other markets. Data collec—
ted in 1977 April (year of survey) is furnished below: -

Sal scants etc. - R3.TO6 per m3 ( zawn)
Choamp ) - B.636 per m3 ( sawn)
Panisaj ) - B.525 per m3 sawn)
Mixed hardwocd ' ~ B5.484 per m> ( sawn)
Utis (for box and ceiling) - %.425 per m> (sawn)
Fir timber (North Sikkim) - P5.484 per m> { sawn)

-~ 5,360 perxr m3(Round)

Whatever limited timber operation tilkes place within
the project area, it is all by local methods of pulling i.e.
felling by axe, conversion by ordinary pitsaws at site and
carriage by man as no male or poney is available here.,. Cost
of carria%e by manual labour from sawing site to main road
is %.TZ/m if the lead is upto 2 kms, If the lead is within
4-5 kms, ¥ the rate is B.106/m3. These are the normal rates
in fair weathher. The rate is about 1.5 times more in rainy
Season.

In z2n experimental way a departmental extraction
work knd been undertaken in Rabengle areas on slightly un-
dulating texrrain. Felling was done by cross cut saws, Cost
of felling, Qelimbing and cross cutting was Bs.36/m”, Dragzing
of timber waas done by a 25 H.P. Massey Furguson Tractor,
loge loaded on trailor and average load was 1 km. T e average
coet of haulage {1 km. lead) per cubic metre of round log
comexm to about %.18/m3. But such tractor tTerrains are nX
roumdxIngxognoxioxzbaatxisy quite limited. Onroad transporta-
tion cost for various grades of timber fixed as trucly trans-
port on the major routes of Sikkim is nationalised. Siklkim
nationalised Transport has a fixed chart of +truck hire charges
which is furnished below. Plying of private trucks here are
prohibited. Jorethang is the main centre of operation for
S.N.T. for the western and southern Biklkim,
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S1. From To Distance Rate ‘1
No.
1. Jorethong Rabangla 52 Kms, 18 paise/quinta
. lIzmss .
2, Jorethang Gazing 42 kms. PB. T.90 p./quin
B Jorethang Sosing 5 45 kms. 18 paise/quinta
h rms .
4. Jorethang Melli 28 kms. BRs. _3.90/quintal
5. Jorethang Sombare 29 kms. B, 6.20 p./quin
. -tal
6. Jorethang Namchi 20 kme. f5. 3.90 p./quin
- . —~tal
T Jorethang Uttare 835 kms. Bs.18.72 p./quin
-tal.

Sal is. taken as the heaviesf fimber here and 1 cft.
of Bal timber is counted as 35 kgs. for freight purposes.
All other timbeor isc termed as local and considered_QB—kgs./
ctft. ’

Amongest the utilisation of minor forest produce,
Cardamom cultivation both by forest department and that on
lease to landless people is of great importance., The Govern-
ment share per hectare is fixed at ¥4th of the processed
fruit. The basic objective utilisation of foreet lands by
pPlanting Cardamom as under storey in Fforest lands and.
rlantation arceas in ordér to -put the forestry to multipur-
POoSe use.

In the artificial regeneration-of forests species
of Michelia (Champ) Cupressus (Laharedhﬁpi), Crypbtomeria
(Phupil,. Abies (Fir), Bukklandia (Pipli), Juglans (VWalnut)
Acer (Kapasi), Prunus EArupate;, etc. are selected. In
SBectfor-A 2500 hectare and in Sector-B 1000 hectare of planta-
tiones of selected species have been raised during the past
decadex.,

The forests are mature to over mature in age and i4ix
is essential that intensive forestry operation should be
talken up immediately for: speedy utilisation of the growing
atock provided =such areas can either be restoclted naturally
cr artificiaelly,

1.4, Available forest rescurces information :=-

No comprehensive resources survey had been condus-
ted during the past few decades to obtain any reliable esti-
mate of tho growing stock of these reserves in the project
area, Little omount of woric had been done during +the prepara-—
tion of last working plan in 1950. But information on total
growing sbtock and indication on categorical assessnent of
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timber for thepse rederves id completely lacking; no infor-
‘motion was available o the nature and variation pattern of
the forest crop. A pllot survey had to be conducted for
collection of basic data for the forulation of design of the
actual inventory. '

1.5 Maps and photooraphy

1.5.1 Maps :

Survey of India latest <topographical map sheets of
1 5C,000 scale which covers the project area had been pro~
cured for the purpose of the survey. The coverage of the
area -is furnished below: - )

Andex No. Scale Year of Survey Year of publica-
’ 3 . ~t3ion

78 A/3 - 1:50,000 1961-62 " Not yet published
78 A/4 1:50,000 " 1961-62. . 1963

78 &/7 1:50,000 1962-63 19673

78 A/B 1:50,000 1962-63 1963

State map of Sikkim in the s=sc¢aile 1:1,50,000 published
in the year 1974 had also been referred.

1.5.2 Aerisl photography :

Aerial photographs for Sector-A exist in black and
white, The scale of Photographs is 1:25,000, This photogra-
Phic coverage under %=k task no. 784 A is quite recent,
with camera lens 15.3 cm. and flying height 3810 m. The
Sector-B mostly falls under gap and the portion of the East~
—erm part is covered under aerial photographic coverage of
task No.413 A in 1:40,000 scale, But the photdgraphy is of
1960 and it now hardly serves any purpose as ground conditions
have chaged considerablzp. A part of SBector-B in scuth is
covered by aerial photograph of task No. T84 A.

Thexrefore, only the aerial photographs of specifi-
cation No.784 A of November 1974 in 1:25,000 mscale were
taken up for detailed aexinl photoginterpretation and vegeta-
tion type mapping.
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c §<é,P T B % - IT.

INVESEIG#TION AND MEEEDDOLOG?.

2.1 Obiectives :

The major objectives envisaged for this swwey in
consultation with the State Foreot Departmemt awe dindigated
below :-— '

1. %o obtain & reliable estimate of the growing
stock of total wood (wvolume for +recs wio 5 cm.
diameter under bark) at + 10% T PF ag ?5% pPro-
baxxlity level. - = ?

2. to Turmish an estimate of the arowing gook
separately on the basis of utility patterns to
assess the raesources potentiaiities for setting
up of wood based induatrial complexes, The
utility clesses decided were as Follows: -~

i) Plywood ana Furmiture wood, ii) Match woed,
i;il Consgstructiongl timbey, iv)} Box planking
wood, v) Fire wgod . s

3. to condugt a study, based on suitable design! b
for goidipilation of wolume +tables of commercially
impoi%aﬁt specles occurring in the State,. v

e .:; g

4. %o Gopduct detailcd cull study by actual . fel}ing
of $rees with a view to - obtain an egtimadte
of spund timber volume. The forest being mature
€ %o over mature in age a comprchensive assees
ménﬁ of decay of growing stock was considered " ¥
easential,

5. %o pemxfarm a speciel study on the aveilability ~
of Symplocos theaefolia (Kharane) for proposed
mafeh industry.

6. +to wndertake 2 detailed study on the accessibie
1ligy, logging and transport cost analysis of xyaw
materia%s from variocus reserves of the projeot
area teo"prorased industrial sites ot Neyabazaxy
in 4he cese of Sector-A and Rabangla or Singtam
in the case of Sector-B.

- - 1 = —y A Y hd .
2 o B e Wt 1 ... . *
e — ———— Y - . . v - — oy an
- -
~ P = P S | e e e . . - C IR ] L ey -
a1 AR SR R TENS Sy R 5 1 oAt LTS e o e AT ok i ¢ Wik § y g LI T RN
N
: . v
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The aerial photographs with specification T84 A
are quite recent, the date of photography being 17,11 1977,
The focal length of the camera is 15.3 om. and Fflying helght
is 3810 m. Cn stereoscopic examination of the phatos it
reveals that these have superior interpretation qualities.
The scale and quality of the prhotogravhes enable delineation
into veolume density and forest type clesees., Water areas,
agriculture habitation, grassland, barren lands and forest
blanks are discermeble.

Preparatiqp of *the aerial photographs for inteypretation :

The format size of the print is 23 cm. x 23 cmg with
a for;ard overlap of 50% to T75% and lateral overlap of
to 55

50%

Mini 1 ! of‘delineation

As the photos are of the scale 1:25,000 the minimuam
unlit of delineation on aerial photographs had been kept ap
S5mm. x S5mm. apg this can ke conveniently depicted on photos,
keeping the scale of final map in view, S%treams, roasde and
other linear features which are less than 5 mm. on photos
were not delineated.

2.2 Intexrpretation woxlk on aerimsl photographe 3
eyt
On sterecoscopic examination of these photoes it was
found that interpreration possibilities are moderately bhood

and accordingly -+the following interpretation key had been
framed.

The axrea had been divided intoc the following classe%%;

. i
A, ZFoxested
Ao 1.F. Himelayan Wet temperate forests.

As 2. - - do =~ & mixed conifercus foreots
be T - do =~ dry temperate forests
As 4. Forest blanke(A blank is defined to be an area

without wood of 10 hectares and above),
&e 5. Plantation {(Young)

B. Ngon Forested :- .

-

B, 1 Regrowth area

B. 2 Graoslaid, Barren land

B, 3 Agricoulture & HBHabitation
B. 4 Water areanm

B. 5 Oxchards
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C. Density closges :— Density code (first digit) has been
’ given in the denomination to +the
‘forest type A.1 to A.3 only)

C. 1 Low density 5% - 20%
C. 2 Mediun density 21% to 60%
C. 3 High density 61% and more

D. VYolume clasg :- Volume code second digit in +the denomina-
tor. The volume range is subject +to
ground inventory result.

1- Low volume (below 50 cu.m./ha.)
2. Medium volume (51 to 100 cu.m./ha.)
3. High volume (above 100 cu.m./ha.)

D,
D.
D.

Inventory Desizn =

Sampli25=g§sign H

A through reconnaissance of the forest roveals a =
clear demarcation in difference in crop and vegetation in
the two sectors namely Sector-~A and Scctor-B. The distrikbu-~
tion and pattcrn of cccurrence of important commercial spe-
cies follow a £ definite altitudinal rattern., Accordingly

.2 altitudinal Strata can be clearly differentinted,.

Stratum I = Area upto the limit of 2170 m.
Stratum 'TT = Area upto the limit of 2170 - 2800m.
Stratum IIT = Areca from 280C m. and above,

The stratified Random Sampling with cluster of 2
pPlots was adopted. i

Iaving out of +the pPlots 3

Fach grid is a cluster of 2 plots at a dAistance of

100 m. from each other, Each plot has an arean of.49 ha.

{70 m. x 70 m.). fhe lay out of plots is clearly depicted

in diagram I.\/,/"

FORM CLASS AND NAME OF THE SPECIES (FOR SIKKIM AREA )
LIST NO.XI

Form Class Scientific Name Local Name
Form Class-T (i; Acer campbellsi Kapasi
(14 Bimingtonis populnea Pipli
(iiig Betuls alneoides Sour
(i Cinnamomum impressinervium Sigei
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(v) Toona febrifuga Toona
(vi) Tvodic roxburghii Knanalpa
vii) Juglans regia Walnut
viii)Macéranga SPD . Malata
(ix) Symygium spPp. Jam.
Form Clpso-IT (1) Beilechemeidia roxburghiana * Thupo
) tarsing
%11) Echinocarpus dagycarpus Gobre
iii) Engeclhardtia gpicate Mowa
{iv Eloeccorpus spPp. ' Bhadrasi
_ Others - Rhododendron hodgsconii etc.
Form Class-—-ILI (i) Betula utilis Bhujpat _ i
{ii) Litsen sDP. Pahok{Pohale)
(ii1) Mochilus edulis Lepcha lkawlao
{iv) Haochilus gommiefna Chiplo lkawla
(~) Mopchiluse odoratissimn Lali kawlo
(vi) Nyssg jovanics Lekp chila-
—uni
(vii) Prunus nepalensis Arupate
j(v:l.:l.:l.)Phoebe lanceolata Angare
Form Class-IV (i) Castonopsis aspp. Katus
(il) Ouercug lamellosa Bulc
iiii Quexrcus lineata Phoalant
iv) Suercus pachyphylla 2. katus.

] - As requestdd by the Stoate Government the volume
table of the following species had also to be compiled.

1. Abois densa (Gobra salla)
2. Teuga dumosa (Tengra salla)
3. Alnus nepalensis (Utis

4., Symplocos thiefolian (Kharane)

5. Michelics doltsobpa (Rani champ)

. Volume and cull study for these specicse were done
separately for which selection of trees was done at random,.
The totel number of trees felled for wach species in difi-
erent diameter class are given below in List Ne. 2.
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Name of... . . 5p, - I-A M E T E R C L A S S (in ctm. }
species Code. 10-15 20-29 30-39 40-40 50-59 60-50 70-79 80-89-90-59 100+ TJo
{Botanical N - . e
LD

Form Class = J.

Equation for Alnus nepalensis (Utis) was found to be syitable for Foj
€lass~I and hence felled tres data for this species was used Far Form Class—1%*

Form Class - 2.

Beilgchemedia 4 1 - 1 2 1 - 1 - - 1 7
fehinoecarpus 12 R 2 1 1. 1 1 1 2 1- 12
dasycarpus ) . .
Engelhardtia 13 1 1 1 1 - - - - - = 4
Spicata RN ~

Elaeocargus 17 - 1 - 1 - 2 1 - - T 5
species N e -

Total 3 3 4 5 2 3 3 1. .2 2 -2g

foem Class - 3, -

Betula utilis .6 1T 1 2 2 2 - - - - 9
Litsoca spp. 21 1 T - 3 - 2 - 1 - - - 7
Machilus gammiena 23 = 1 2 3 1 e 2" 3 - - 14
Machilus 24. -~ 1 1 - - - 2 1 - - 6
ocdoratissima .. .

Phoebe laneso- 32 1 - 2 - - v - - - - - 3
late

h] .
Total 4 3 9 5 4 5 B 44 - - 39

Form Class = 4.

Castanopsis spp. -8 2 - 2 - - 1 1 1 - 5 12
Quercus - 34 2 - -~ 2 - 1 1 - 1 4 11
lamallosa . D

uercus 36 3 - - 4 2 - 1 2. - 2 . - 6 it

gachxghxlla‘

Total 7 - 3 4 - 3 4 3 1 15 40
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-r'flme =} F T - - o S A - . D PR ~
pacies Spa. D i a m et e r c 1 a s s (incm. )
Botanical Code.

ame) "

10-19.20-29 30-39 40-49 50-59 60<69 70-79 BO0-~89 50-99 100+ Total

NDIVIDUAL SPECIES

suta duhosa 42 3 1 4 2 3 2 2 2 26

ymp locos 3 6 3 1 - - - - 19
hisfeolia 3%_
ichelia excelsa 27 2 4 3 3 1 - - 22

1lnus nepalensis 03 3 3 4 - - 1 23

bies denaa 01 3 3 2 3 2 1 2 24

ITHERS )

lagnolis 25 - z 1 1 1 1 - (O - - v
rampbedli . R s - . - e e a
%hDdDdBndfoﬁ 3% 2 2 1 2 3 2 1‘ 13

]
|
1

campbelll - e e e =

Fisld Work 3 - : * -

A field manual had been drawn up with detailed procedure of fileld

work and coding instructions for-f&lling various forms. - *
8ix parties were formed under direct supervision of a D.C.F. .

THe mapsheet showing the layaut of the girds and randomly selected grid

plots wers provided to each €rew leader. The number of giids selected

for enumeration were 62 -in Ssctor-=A— @nd 4% in Sector—=8.

For collection of—information in todified form, thé Various types
of forms used are as under 2-

. 1) plot Description Form (PDF)
2) ¥ fFnumeration Form -
3) " Sample Tree Form
4) Tree Volume & Cull Study Eorm )

{For-detail-please-refer- to-Arnexure™ IV, VU, VI, V1I)" ~
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CHAPTER =TII

DATA ANALYSIS

Genaral

Data Processing s-

Computer editing is attached maximum attention as many arrors. come
to light which may escape manuzl checking.

The edit opecration involves the following steps =

i) Manual checking of field forms
ii) Punching, verification and sorting of the data
iii) cnacking aof the field data with electronie camputor
iv) Comparison of the error list with Field Forms
- V) Finalisation of corroctions

vi) .. . Incorporation of the corrsctions in the source documents and
punched cards. . ’

Tree \Uolume Study ¢

As over—bark and under—bark measurements at the- twd ends of a
section are available, the mover-bark & under-bark volume of each section
was caleulated by the 'Smalian Formulg! :- : .

11 o 2

2
V= —=~g—— (D1 + 02) where, V = UDlumg

= Average diaméter at the
two ends of a sertion,
L=is the length. 01& D2

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

in case of measurements of small wood the mid diameter of a lon

(moth-osbe and ‘u.h.) were taken. Huber's Pormula was applied to get the
voiume s=-

T % o '
UV m==—=————— (uhere D represents overbark dismeter for- overbark
: 4 - " yolume and under bark diameter for under bark
volumsa) . : o

~ e ¢

Contents




3.1.2

3471.3

3.2.1

Cull Volume :-

It has been found that Cull is distributed in a very complicated
pattern within various species. The use of onec equation for the entire

range of species is not suitable as it doss not explain the variations
completaly. -

—

prvry a

In view of the limited fellings done is Sikkim the Eguational
approach was abandoned. Instead the data has been summarised in the form
of graphs and tables, i

.

Bark \'olume 3 - -

Dver bark & underbark volume are calculated for gach felled trese.
The difference forms the bark volume. Estimation of the taotal bark volume
for each diameter class is obtained from the felled tress in the speci-
fledtirx class. This volume when expressed as percentagse of total under—
bark volume gives the bark percentage.

Utility Volums =~

The parcentage of sach utility volume was plotted against D.B.H.
(0B), R freehand smooth curve was drawn to ® indicate the trend of utility
over ths entire range of diameter. The utility % for different diameter
class is given in Table No, 9

Applying these percentages on volume per ha., a.set of tables

have beon drawn uUp to show the volumes per hectare for differsnt utility
classos.

Volume Studies 3

Gengral Volume Equations -i-

Felled troe data furnished the basic information requirsad for
formulating the Multiple Regression Enuations correlating the measured
Mplume of the trees with their diameter at breast height and the total
height (both before felling). These eguations are known as general volume
squations as they are bgsed upon two variables, diamater and height.

The folleowing General VYolume Eguations were tried iz-

1) U=a+bD2H 2) U=a+b02H+cD/'H—
3) " V=a+b D% + cH 4) Ve=a +hb D + cD%H
5) ¢ WDH=a+ b/DH 6) \_J/D2 =.a -+ b/D% + cH =

©=

a, by, c & d are ragression constant and co-&fficient.

"« Wwhere V = Under bark volume (m?) upto 5 cme limit under bark diameter.

D = Diamester (0B) at breast height in em.; H = Height {m.).
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The sclected General Volume Equations are as follows:=-

Form Class E

a U A T I 4] N

u/D2 =

U/‘DZH =

Form < I

Form - II

0.000172 ~ 0.0253/02 +70.0000332 H
0.0000389 «+ Q0. 0285&/0 H

Form — TII u/o =0.,00006 + 0,000032H - a. 0171/9

Form = IV H/D H = 0.0000387 + 0.02305/0 H

"Name of BPEEleS E G U -.A T I 0 N

ﬂbiea densa u/o2 = 0.01945/02 + 0.00002896H + 0,00009565 -
alnus napalensis wo? = 0.000172 - 0.02568/D2 + 0.0000332H

Michelia doltsoga M/DZH = 0,00003503 + o,ozagz/nzH. I .
~ Symp locos theaafolig uknz = 0.0000718 —‘o‘.nusaga/o2 + 0.00003255H .

Taupa dumosa
74

s
Othors L vV

u/DZH = 0,00003283 + D.OGOBDS&/DZH
= 0.024659 + 0.000034920°H

3e2.2 local Volumse Eguations 3
- . In order to obtain local volume equations the following tyoés af
regeresslon equations wers tried s-
1) V=a +bD? 4)  wo'=a+b0% +efo_
) 2} Ve=a<+5bD +cD 5) U/02 = a + b/Dp:ch + dp? —
. 3) V=a+bt0% 40/ 6) W02 = a + /D% + /0 + 9D

F‘

— k)

The following squations were selocted keeping in view the standard

error of the estimate, the multiple dstarmination co-efficisnt and the -
applicability of thHe esquations in the entire rangs of data.

g g S g e gy Ty g g ey g g ey g =g

Form Class/Spscies

" —.

e T R g g T g e T g Ty R m g gy Ay L e w— T amg e

¥ o L U M E E .0 A T 1 0 N

»

form Class — 1

form Class - 2 .
(applicable at 12 .cm. -
and abavs). - s

¥ Form Clasa = 3

a2 form Class - 4
Abies densa
{Species = 1)

Alnus nepalensis
(Species - 3)

o

ko
e

0'U(92=52001é§§+ﬂ;06572/02;0.02839/0"

q/oz = 0.,001559 + 0.06574/02 ~ D0.B2039/D

0.0012897 + 0.25554/02 - 0.030418/0 '
D ) e

= 0.12652 ~ 0.018037D + 0.0005560>
0.001184 + 0.1812/D° ~. 0.02346/D "

= <
9
o

V = 012167 — 001140 + 3.3008120°

i
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_Form Classg/Species ‘ vV € -~ U ™M E _ E Q.U A T 1008

Michelia excolsa

{Spovcies - 27 D]

'H/D?-¥-D)DUGZ1JB.+'0.002517/D'+“0.000010640 -*0.0000000402
Symplocos theasfolia , . 2
( Species = 33} * “* ¥ = « 0,03754 + 0,000587D

Tauga dumosa -
(Species - 42) U/D = = 0. 00055 4+ 0O, 0071Q/D + 0.000029D - 0. ODGDOD12D

v ——r

U
Others (applicabge’ - .

2

-8t 15 cm, & abobe) V = 0.3555 .~ 0.037D # 0. 0012590 e ’
) _Where 'V = Under-bark volume (m ) upto 5 em. liniit
. over bark diameter. o —- N
iy e myma— g s ma g = B =/ Diameter at Ergagt_higgt_(gﬂl ip_cm. _____

36263 Tree Volume 3 Pt e
_ . with the help of the selected local volume equations, the Woluma

of all enumerated trees were calculated. T

I
3244 Plot Volume :

The volume~of all enumerated trees in a plct thls arrived at

were added- up to obtain the plot voluma. i

3.3.1 Estimation ©f Error s

The error was estimated based on cluster sampling method. The
percenteges of error for Sector—ﬂ and Sector—B is appended as below 3-

Sector — A4 -
Stratum Net Forest Area . Volume/Ha. SeEe- %
- . < : (in ha.) (m3)
- . 2427.27-- e 78,207 15.32
11 4420,5 - 240.234 3,93
111 2792,50 168,209 14,60 '
T ot a.d SE40, 31 , 202. 995 5.29
Sector - 8 - ’ _

L
1 5132.77 204.354 Td.47
11 5406.92 - 316.822 5.97
111 3110.00 147.856 12.74
Total 13640.69 - . 229.196 5.02
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CHAPTER -~ 1V

The break up of the total-geographical area of 12515 hae. in
Sector-A and 15085 ha. in Sector-B8 into various land use classes is
shouwn below - -

AREA STATEMENT 2 SIKKIM.

SECTOR -~ A ?

Stratum)] Gross forest JForest JPlantations § Disreser—=J Blank iNet Foresi

Y area (in ha.) Jvillages X (in ha.) I vation ] area Yarea
(ia_ha.)] I Gn_has¥ ¥ (in hae) Y(in hal)
1 3047.50 20.23 600.00 - - 2427.27
11 5675.00 40. 46 1214.00 - jyg 4420,54
111 3792.50 - 1o00.06 » - X 4 2792.50
Total12515,00 60.69 2814.00 - - 9640. 31
: St
T
31 4-

SECTOR = B

Stra~ Gross Foreast Area Area Areg Planta~ Blank Net
tumn forest villages handed harded clearad. tion area fore4gt
arsa{in {in ha.) over over for Ti- (in ha) (in ha) area
hae) tc Tea to Army betan {in ha)
Garden (in ha) refugess
(tn ha)
11 6550,00 - 12%.40 41,68 80.00 900,00 ~  5406.92
III 3110.00 - - - - - -~ 3110.00
Total 15085.00 20,23 121.40 41.68 80.00 1172,00 - 13649,59
: Al ———rs -
R a8,
Volume Estimates 3 :;21”5/

o
' 2298957
Growing stoek volume per hectars has bsen estimated Poreach stra-

tum in the twoc sectors separately (Refer Table Noa13,0)e It is quite intore-—
-sting to report that in both the ssctors stratum=IT has the highest volums
per hectare and it is estimated to bs 240,213 m. in Sector-A and 316.82 m.
in Sector=-8. Volume per hectarse decreases prograssively in stratum 1 and

3 in both the sectors. Total volume estimation diametsr classwise is fur-
nished in Table No.14. The volume of growlng atock of treses 100 cme debehe
and up comes to 32.76% in Sector-A and 38.9% in Sestor—B, indicating the
fact that considerahble portion of growing stock volume comss under mature

QG4-O - a‘;vj\ | 125,16

136494 5 ag74-Co ¢

_%Q‘q 0°0 &Ol . Contents
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Distribution of volume of estimated growing stock utility class-—
wise is furnished in the Tabls No.B8. Average volume per bectare of sauw
logs (construction and box sawn timber) comes to 716 222 m (groass under
bark) in Sector-A and 124.64 m3 (Gross under bark) in Sector-B which is

apprgciablg highe The estimated plywood timber pasr hectare in Sector-8
is 16.62 m¥ per hectars.

A significant varlation in estimated volume per haectare of growing
stock, (utility classwise) was notad in all the three different simata
of Ssctor A and B.

4+1e3 Llocal Volume Table

Volume tables were prepared for Form Class II, III & IV. The
eguation devsloped for Alnus necalensis was found to be suitablse for
Form Class I. Thus local’volums tablec uare daveloped for all the form
classes and also for important commercial spescies liks Michalia excelsa
Symplocos thiefolia, Tsuga dumosa.

( Please refer to table No.1B ).

ESTIMATION OF WOOD.BY VARIOUS_UTILITY CLASSES
SECTOR — A & SECTOR — B

Utility Class i Sector — A ) ESector - B
¥ Estimated volume (m3) tEstimated voluma (m3) 1
] % (volume expresaed in UB)%(Uclume expresssed in UR) 1
(a) Total volume 1956955 3128451
(b) Ply wood 160218 321550
(c) Constructional Timber g4z ANg 1283469
(d) Box planking 176944 417971
(e) Matoh wood ABF AT 51234
% (f) Fire wood 629721 1054237

*®* Fire wood volume = Total wood volume - (Plywood volume +

—

Constructional Timber + Box planking +
Match wood volume )

-+

Volume as mentioned hers in this report is all under bark unless
mentioned otherwiss.
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Distribution of stems per hectare -

Diameter classwise distribution of stems per hectar
is incorporated in Table No, 11.0,. The preponderence of lo
diameter group, trees in each stratum is guite evident in
case of both the sectors. A sharp drop in number of stems
per hectare is noted as the diametexr grour changes from 10-
19 to 20-29 (percantage changed from 50.12 +to 21 .84 for
Sector-4 and 45,41 to 22.89 in Sector-B) in Table No.12.0
Therefore, the decline in number of stems ig gradual upto
diameter 100 cm. and above, This pattern is remarkably
Similar in different @ forest strata.

strata
Out of +the three};n Sector-A number of stems per

hectare ig highest in stratum 3 which is 2730 and it is
almnost similar 4in stratum 2 of Sector-B where it is 223,
Besides, tables showing per hectare distribution of stem
utility classwise under different diameter classes had

As desired by the State a bpecial study regarding
the distribution of stem per hectare, wvolume pPer hectare
and total growing stock of Svmplocos theifolia (kharane)
had been undertalen and separate detailed results are fur-—
nished in the Table No. 15.1 & 15.2).

Distribution of volume per hectare 2z

It is evident from Table No. 14 +t + the vol./ha,
in Sector-A is 202.9 mP while in Sector-B it ig 229.,2 m3.
Thus Sector-B is better stocked in Comparison to Sector-A.

Present management

At present there is no valid worlking plan operative
in the project area, The general pattern of management is
cleaxr fellding in selected area with artifical regenerxration
of coniferous or temperate broad 1leaf species of higher
economic velue. Concentrated logging operations under
departmental supervision had been carried out at places
like Tal Forests necar Hilley. Mos+t of the mature to over-
mature Cak, Katus forests are being exploited by making
Charcoal cokes as these species do not have much market
value at present., Belection marketing of trees is also
done at places for pairticular epecies of trees on local
demand.

The State Forest Department mainly aims at conver-
sion of wherever rosSesible, mixed irregular wet miscellg-
neous forests of diverse species into & regular even aged
forest of mare economically importan+t species inorder +to
obtain iwmpreoved future yield as well as highest return
Per unit area. The State has already +talen ur intemsive
plantation Programmes of wvarious broad leaf species like
Champ, Kapasi, Pipli, Utis, Prunus, Juglans and Conifers
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trees like Silverfir, Cupressus and Cryptomeria +o rroduce
cellultosic raw material for pulp and Paper industry as well
a8 raw materials for other foreot based industries likely
to come up in the state, The state also is eager +to open
up hither +to inaccessible forest so that locked up capital
can be utilised.

During grcund survey it wes noticed +that natural
regeneration of commercial species of trees is guite poor
and deficient to be relied upon ap a dependahle method of
re-stocking of these areas. Except EKholme, Kbharane and
Jhinganim the representation of other comu.ercial sprecieg
in the low diameter class is almos+t negligible., So natural
regeneration could not be adopted for conversion of these
forests to even aged crop. The system of management suitable
under such circumstances will be clear felling with arti-
fiecial regeneration.

The growing stoclk comprises of about 40 commerci-
ally impor+tant tree species in irregular mixture a2nd sil-
vicultural characteristics of growth and monagement . Th e.
age gradations and diameter clasa distributions also stri-
kingly iaclt in uniformi+ty and not much growth data of +these
in natural condition are aevailable., Under such circumstances,
it is not posmsible to control yield by volume, yield hereo
is to be calculated cnly by area .

Botation & Conversion period

Bufficient growth data regarding the species +to be
selected for Plantations are noct available. On the bapis
of data collected from Silvicultural Division, West Bengal,
it is found that Pi 1i, Champ, Walnut, Kepasi etc. will
attain exploitable digmeter within 80 Yyears in adjacent
Darjeeling Himalayas, It is found thet Champ, Pipli and
Kapasi attain average d.b.h. of 58.62 cm. in 100 years.
In 80 years Silverfir attain d.b,h. of 25 cm. and Chemp
and Pipli attain diameter of 69 cm. in 80 years. I+t is
expected that growth of these species will difinitely improve
if proper silvicultural care is ensured from +the very start
of the plantation. Thus it can be resonably expected +tha+t
average 50 cm. diameter breast height will be obtained in
80 years in case of this felled timber species. Hence rotation
in such plantations ims tentatively fixed at 80 Years,

Keeping in view of +the State Forest Department s
objective about 40% of +the pPlantations will be of soft
wood species mainly of conifers like nggtomerig,japonicg,
Cupressus casbmiriann, C. lucitenica, Finus ratula etc.
The growth datae obtained from Darjeceling hills clearly
show that within 40 years FTinus patula attain an averags
girth of 137 cm. in 410 years C, lucitanica attains 132 cm,
average girth in 20 years and Cryptomerii japonica attain
32.5 cm. averege diameter b.h. in 35 years. Hence +the rota-
tion of this guick growing sonifers Species is tentatively
fizxed at 40 yvearas.,
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I¥ is observed that a sizeable portion of the growin,
stock in the area is mature and overmature. Thus a considera-
ble portion of the growing stock is being wasted away due to
decay or ever maturity.

Inspite of the aforesaid fact, the rotation period
for broad leaved species can not be brought down as the growt]
rate of the broad-leaoved species is rather slow =z2nd it is
known how the plented crop will react at such a high altitude

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

Fotential Annual Cut :

The mancgement plan susgested for the area is basped
on the considcration that two types of work ochedule will be
followed. Sixty percent (60%) of the area will be worked ot
e rotation of 80 years where only broad-leaved sgpecies will
be plonted. The balance forty percent {(40%) of the area will
be worked at a rotation of 40 years where fast growing conife:
species will be planted.

SBector - A.

Groes forest area in Scec.-A is 12515.60 ha. After
excluding non-forest area viz. forest villakge, hut etc. net
fotest area works out to be 12454.31 ha. This area would be
proportionately distributed under broad-leaved schedule(60%
cf +the area) and under conifer schedule (40% of the area).
As such the area demarcation would be (i) T472.586 ha.
under broad-leaved conversion and (ii) 4981.724 ha. under
conifer conversion.

Sector—- B.

The forest area in Sec.-B after exclusgion of non-
forest areas in 14821.69 ha. Keceping 50% of the area under
broad«leaved conversion the net forest area works out to be
8893.014 & 5928,676 he. respectively,

Tixing the conversion period at 80 years for broad-
leaved and 40 years for conifers the annual felling area Lfor
Sec.-A. works out at 217.95 ha. out of which 93.41 ha. falls
under broad-leaved conversion and the rest (124.54 ha.) under
conifer conversion. .

Similarly, in Sec.-B the coupe area fTor broad-leaved-
is 111.16 ha. and for conifers 148.22 ha. giving a total
annual felling axrca of 259,38 ha.

The general pattern of management of the forest as
discussed above is out lined as below -~

00
\6\%\
<A
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1. Work-Schedinle-Broad leaved Sece._A Sec. B

Forest area (ha.) (including
rlantation but excluding Non-~
forest areas like forest

village, hut ectc.) 7472,586 8893,014
Conversion Poriod 80 years 80 years
Coupe area (ha.) 93 .41 111,16

2. Work-Schedule-Conifers

Net forest area (ha.) 4981,724 5928,676
Conversion period 40 years 40 years
Coupe area (ha.) 124 .54 148.22

At the end of the rotation, the following yield will
be expected for conifer w0rk_§chedule.

2.4 Adnnusd yield

Betimoted yield of timber which is likely +to be
made available from the project area utility classwise under
the proposed cutting model is furnished below: -

- ' ESTIMATED ANNUAL YTIELD (M3) UITLITY CLASSWISE

:1l1ity Clase Sector - A Hotal Sector—-B Totsl Total
~ Annual coupe Annual co- yield of
217.95 ha., upe 259,38 project

Bxrean, ea.1

—

he .
- AmPiean) (@I) T (m2)

N - S -TL N €= N .

Ply timber 16 .620 3622,329 23.557 6110.214 3732.543
Constructional 97.860 21328,587 94.028 24388.982 45717.569
timbex

Box planking 18,355 4000.472 30.621 To42.474 11942 ._,.946
Mateh wood 4,839 1054 .660 3.753 973.453 2028.113
Firewood . 65 .322 14236 .,929 T7.235 20033.214 34270.143
3 Certain agpect of future monegement provosals

Future mansgement work is to be carried out as pexr
the prescriptions Proposed in the intensive management
echeme to be drown by the State Forest Deptt. It had been
discussed with the State Forest Department Authorities and
it was agreced xmipm upon that the existing staff, labour, land
and machinery are quite capable of undewtaking clear felling
and raising of plantations of a total area of 477.33 hectare
over the entire project area and actually at present mogt of
the high hill plantations (out of total target of the State
Forest Department's Plantations programme) are being raised
in these arcas.
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In view of management Preblems, it iz advisable
to roise the Plantations of hill +timber species like '
Kapasi, Utis, Pipli, Champ, Walnut and other sultable
Species in blocks. And in each scctor 40% arca of +he
annual fellings will g0 under coniferocus pPlantatione and
bglance in hill +timber Plantations.

Annual coupe ares for cenifer plantaotion T -

Sector - A4, 124 .54 hn.
Sector - B, . 148.22 ha.
Total ) 272,76 ha.

This area will give cellulosic raw material,., In
addition to this some thinning material wculd also be
available as a subsidiary yield.

Making yield of coniferous plantation as 300 m3/ha.
FezEr total yield works out to be 1,09,104 m3/year. This
quantity will be sufficient for setting up of a 100 ton/day
Paper mill in this area. .

.

Contents



- 30 -

CHAPTER - VI

INDUSTRIAL POTENTIALITY

Supply and Demand Analysis

Yocal population mainly consists of forest villagers,
workers and village people adjacent to tho small hamlets
fringing around the project areas who are either solely or
partially dependent upon these forests for the project areca
for the supply of their need foxr agricultural, constructio-~
nal and domestic purposes. Accordingly, lcocal domand may be
categorically separated intc two types as dealt below: -

A, The entire arce consists of mainly reserved forests
of limited habitations of forest villagers and workers. "Their
agricultural requirements are gquite scanty as mostly they
follow Taungys mcecthod of cultivation without vlousghing. In
such a hilly tcerrain, bullock cart finds no use. From the
data furmnished 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 taking up plantation
Programmes the numbers of Taungyadare will be increased and
60 extra houses are to be constructed to meet up the increa-—
sed annual plantation target. These fopyest houses will be
made of timber with about 3.5 m2 of timber for each house.
Thus there will be need of 210 m> of constructioral timber
for new comstruction. Besides, 132 houses will need annual
repair and btaking 10% as the requirement of timber foxr
repairs compared to new construction, timber reguired for

the repairs will be about 46 m3, Thus their total require-
ment will be 256 m> inside the project arean.

B. There are 14 villages around the project area in
Sector—-A. and 8 villages arocund Sector-B and these villages
consiBt of 475 houses with an estimated population of 2375,
while 34,229 households are in rural areas of entire state
which ie guite sparesely populated. Considering the mountain-
ous terrain and terraced nature of cultivation, plousgh has

a limited use., Considering one plough needs .056 m- of timber
and at least one plough will be reguired for each house with
a life of two years about 20 m3 will be reguired annually far

their reguirement which is too scanty to be considered sopara-—
tely.

In these Himalayan ranges good guality of stone
blocks are available for building construction and hence in
these areas sizeable percentage of buildings are made of
stones with limited timber uUse. The total guantity of timbexr
reguired in these areas both new construction and repairs is
considered to be gquite insignificant on the basis of the fact
that stone blocks are preferred to & timber for the cons-—
truction work.,
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Firec Wood :

The area is hilly and mois+t temp erate. Firewood is
the major source of energy. The total avail%blity of fire
wood is cestimated to be about 34290 = 143 m”, The aotimation
is bascd on the fact that annual per capita reguirement ic
about 2 +tones with o population o about 3035, Thus the
total requirement is about 9592 m~” (,61 tones = .964 m3) .

SBtatus of existing wood based industries in and around the
project area _ .

The project area ig mountaineous and the infrastruc
ture is not much developed for setting ur of important wood
based industrics and hence at present therc is no wood con-—
suming industrial uniteo within these forests, However, in
the eastern part of Sikkim the following industries are
found. i

1) PFruit canning factory of Siklkim located ot

Singtam is a State Government Undertaking and they manufac-—
ture Jam, Jelly and other Ffruit products and sell these to
the wvarious parts of the country ond alszo export abramd.
They need +timber boxes for transport of the produce. The
boxes should have o carrying capacity of 20-30 kgs., per box
and the dimensions are 20.25" x 12.14" x 10v (L xw=x H),
The thicltness of the bBattons should be 5=8" and the factory
needs approximately 1 lakh such boxes annually. At present
the factory authorities are buying these boxes mostly from
North Bengal and the fpecies available are Simul, Haldu,

 Moyma (LZetramelcs) & Golcul (Ailanthus). The box planking
timber from Siklcim forcsts will find very good market in
this factory. So the total quantity of estimateéd box rlanking
wood is to be supplied to this factory only.

2) Furniture Industrv:- It iz cituated at Bordang
and it is a State Governmont Undertaking, This industry
needs approximately 500m3 of round wood per year. The species
rreferred by them are Champ, Welnut end other recommended
species of a furniture timber. This industry has one saw mill
attached to i+ with two band saws. Out of the selected
species for plywood manufacture, most of these species are
also good Ffurniturc timber., Therefore fr%m the estimated
available annual stock of rlywood 6720 m- of such timber is
reserved for this State Government Undertaking,

3) Silckdim Distillery:-— This is also located near
Rongpo and it is a private undertaking. The factory neecds
apProximately 3 lakh boxes of almost same size as regquired
by the Fruit Factory. Thus total annual requirement of timber
for this factory is 18984 m2, This requiremernt of +timber per
box planking con be made available Tform the Project area
annually,
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Net balance caleulation:

The net wood balance of project area which is aveai-

lable for industriel uses annually is furnished below after

deduction of the local requirement.

NET WOOD BATLANCE TABLE

Utility Clase Estimated TLocal Surplas (m
Availa’%ility reguircmnent
(m?2) (m

Ply 9732.543 6720 3012.543
Constructional 45717 .569 Insignificant 45717 .569
Box 11942,946 25310 N i 1
Match 2028.113 N i 1 2028,.113
Fire wood 34270 .143 9592 24678.143
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C.H AP TER - VIT

Conclusions & Recommendations :

The project aren of Silikim is land~locked mountain-—
ous one with precipitous slope and neo available sizeable
Tlat lard. The infrastructure is also not sufficiently deve-
loped in these high hills +to attract suitable entefprencuxres
in any plausible venture, The situation 4is markely different
in the foot hill arecas like Jorethang where communications,
power, labour and other associated infrastructural facilitie
exist. Rivers are perennial and hence water scarcity does no-
bPose any gerious problem. Though there is no railway linkage
these areas are well comnected to the National High Way and
to the industrial belt at Simtang areas where industries are
coming up.

Vast resources comprising of wvarious categories of
wood aviaidable in surplus are yet to be rut to economic oxr
commercial use to provide employment opportunities and effi
=cient utilization of locked up resources, It is recommendec
that wood based industries of following tyres may be set up
at suitadble sites around +the pProject area.

A, SBaw Mill Industrv:

The total quantity of congtructional +timber and box
rlanking timber available ennually from the project area is
estimated to be 57660.515 m3, The entire quantity of cons-
tructional timber =nd box Planking timber available is to be
Sawn and converted into suitable sizes before these are fina-
1ly utilimed thereby constituting the main raw material fox
the proposed saw mill. Sawn timbor will find very good marlket
at Gangtok, SBiliguri, Kalimpong and Darjeeling as brisk cons-
tructional activities are being undertaken in these arecas,

Factory whose demand is appreciably high. Hence sufficien+t

timber is availnble to set up apﬁam_mi;%s with four band saws
and initial conversion capacity of 70 m” per day in two shiftes

R e

This is to start with, and subsequently with further develop-~
ment of infrastructure tThere is sufficient Bcope regarding
expansion of the capacity of this saw mill.

B. Furniture Factory:

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 & subsidiary unit to
this factory has the capEcity to convert 22.4 m of round
timber per day in two shifts. Thus pcr year total guantity of
furniture timber sawn by this saw mill unit can be 6720 m> of
thmber annually which may yield about 3360 m3 of sown timbexr.
Thus it is clear that there is an immense secope for expansion
of the furniture factory considerably so as +to ensure effici-~
ent utilimation of +the outturn from the atteched saw mill,
Establishment of any new furniture industry is not recommended
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c, Plywood Industry:

-

There is no Plywood Factory in entire Siltdkeim. I+t is
estimates that 3012.543 of ply-grade timber is available
amually oand it can produce approximately 4.51 lalh m? of//’
rlywood. Thus therc is ample scope for starting & plywood’
factory in the arca.

D. Match Industrv:

A small match factory producing "Sun" brand mateh
has of late started their production on an experimental basis
in Singtem areas. This factory is likely +to consume all match
wood species gvailable mostly from the foot hills as well
as from certain seleccted species of the project area. In
- pursuance of the reguest of the Forest Department, a spe-
cial study hod been undertaken on the availability of EKharanao
(SimElocog theiefolia) and it was found that out of 97881 mo
of estimrted match grade timber Kharana comes to 75227 m>,
Ehorane hitherto considered as less importaent species can
now be utilized by match industry and logs above 20 cn.
diameter will be useful. The +to+tal quantity of estimated
match wood available annually is likely to be consumed by
the local natch factory.

Selection of site:-

Jorethang seeme to be the best suitable site for
cstablishment of ply wood mill and saw mill. It has consi-
derable tract of flat land, adequate power facilities and
it is only 30 Lknms. from the National Highway. Other suitable
site for saw mill is Rabangla which suitzs best fo# proper
utilization of raw materials form Sector — B.

However, detailed and thorough investigations re-

garding selcction of mill gsites are to be undertalken by
the enterprercurs,
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ANNEXURE - T

SFECIES CODXH

S1. ¥Scientific nanc ¢ Varmacular or Ipecies
No, : common ame., Code Numbecr
1. Abies densa Silver fir, Gobresalln 01
2. Acer cacpbellii Kapasi : oz
3. Alnus nepalensis Utis - 03
4. Beilschomeidia roxbur-

ghiana ’ Thulotersing 04
5. 8Symingtonia populnca Pipli R o5
6. Betula utilis Bhujnet o6
T« Betulan elnoides Sour o7
8. Castanopeis species Katus o8
9. Cinnamomum impressinervum Sisso 09
10. Cedrela febrifuga Lakhtoon 10
11. Daphne cannabina Kagate 11
12. Bloanea dasycarpa Gobre 12
13. Engelhardtia spica+ta Mowa 13
14 . Burya joaponica Jhingni 14
15. Evoidia roxburghii Khanaokpa 15
16. BEdgeworthis gardeneri Argayle 16
17. Eleocarpus species Bhadrasi 17
18, Juglans regia Walnut, Okher 18
19. Juniperus recurva Juniper 19
20, Laryx griffithii Bhagre sallea 20
21, Litsaea species ¥hrz ¥ Pahnle 21
22. Machilus edulis Lapche, Kawla 22
23. Machilus goammicana Chiple kawla 23
24 . Machilus odpratissima Lati kawle 249
25 . Magnolia campbellii Ghoge champ 25
26. Alcimandra cathcartii Tite champ 26
27 . Michelia doltsopa Rani champ 27
28. Michelia lenuginosa Phuare champ 28
29 . Macprangse species Melata 29
30. Nyssa javanica Lelkh chilaune 30
31 . Prunus nepalensis Arupate 31
32. Phoebe atteniata Angare 32
23. Picea morindoides Tangre salla 33
34. Quercus lamellossa Bulk 34
35. Quercus lineata Phalant 35
36. Quercus pachyphylla S. katus 36
37. Rhododendron campbellii Gurans 37
38. Rhododendron hadgsonii Korlinga 8
3%. Symplocos theifelia Kharanao 39
40, Syszygium species Jam 40
41. Taxus baccata Dhengresallsn 41
42, Tsosuga dumosa Tengresalles 42
43, Othors 43

— — —_— — e -— -_— _— e e [p—" — -— e -— — [T — - — — — — -— -
L] - - * - - - - - - - L] . - - . - -
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ANNZEXURSEBE - IT

DISTRICTS, FOREST DIVISIONS,

RANGES,

BLOCK

1D STRATUM ATON

G WITH THE CORRESPONDING CODE,

Revenue Digtrict

F

RBanges.

orest Divisions.
=2LecBl Havisiong

Nome

North Sikkim
South Siklkim
East Sikkim
West Sikkinm

North Silkkim
South Siltkim
.Bast S4ildkim
Wegt Silklkim

Soreng
Gezing
Rabangla
WWamechi
Mandan

Sombare
Rabangla
Temi
Mandan

Mention the name of the bleock if 1+
2rid point has been included in any othex
has not been included in +the above ligt,

Stratum -

Stratum

Stratum

I

IT

ITIT

is found +tha+t

new blaeck which

Area upto the limit of 01
2170 m. altitude.

Area of altitude from 02
2170 m. to 2800 m,

Area above 2B00 m, altitude 03
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AN NEX URE - ITIT

CODING INSTRUCTION FOR INVENTORY WORK.

Plot Surrounding and Approach Form (Form No.1)

Instructions: -~

T. Write the name of the Project areca at the top of the form,

2. BLl.No. 1=-14 arc self-explanas tory. .

3. Against S1.No.17 - Description of forest of £he surrounding
area. Study about 50 ha. of area ground the plot and write
as per dinstruction below: —

81,No,15(1)} the legal classification pPercentage i.e. what
Percentage of the area falls within Rewerved Forest,
Protectead Forest, Proposed Reserved Forest, Proposed
Protected Forest, Village Forest, Sanctuary ctc.

4. Against S1.No.15(II1)-Put the percentase of area covered by
High Forests(i.c. Regular Forest); Regeneration Forest(i.e.
Forest coming up aafter being cleared); Coppice Forest(i.e.
Forest coming up out of the cut stumps of the reguls r
forest); Manmade Forests, Scrub Jungle, Gross land or
cleared land.

5+ Against S1.No.15(III)-Write o small note on the density
variation in percentage of opening of the crown as given
in the form. A note may also be written about % blank if
any found within 50 ha. around the plot,.

6. Against 51.No.15(IV) - Write the nomes of the species
forming the +top most Canopy, middle canopy and common
under growth found. )

7. Against S1.No. 16(General torographical note)- Write a
small note about the topography of the surrounding area
viz. gently undulating, flat, hilly, pPrecipetous, broken
etc., .

8., Fill up separate form for substitute point if +talken .

9. Grid centre may be shifted upto 500 m., if original falls
in a non-forest area. Shifting shourld be done to North
first and if no forest land is available at +the North
shifting sshould be done +o South, failing +to Bast and
lastly to +the West. If no forest land is found within =
radius of 500 m. substitute pointsg are to be talken.
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AN N E X URE - TV

JODING INSTRUCTION FOR PLOT'DESCRIPTION FORM _(FORM NO. 2)

Ingtryructions: -

1) Fill up the Project area, Nome and Datda at the top
of the form. -

Column Description Ccde.

1 Job Number To be filled in the office.

2-3 Block/Stratum Put code no. for the block or
strata as the case may bc.

4 -6 Grid Number Write the no. of the grid

7 Plot Number Write the plot number, where therec

is more than one plot one grid
centre thus 20/1

8 Card design To be filled in the office.
9-10 Map Sheet Given scparately(Annexure -~ IT)
11 State ~ Silkklim 10

12-173 Reovenue District Code given separately

(Annexure - II)

14-15 Forest Division Ceode given secparately
(Annexure - IT

1617 Range Code given separately (Annexure-II)

ALTITUDE (COL. 18 ~ 19)

Read from thec Map the altitudcs at the starting and
v eclosing of the plot and note in meters. Last two digits will
be truncated and remaining digits will be altitudcec code for
the foxrm as two-digit code number. Also the starting and
closing altitudes should be furnished as

Sterting sltitude.
Closing altitude.

Example :1- Starting altitude and glosing altitude of
plot are read from the map as 900 and 1010
respectively. Records are made as 09

10

TOPOGRAPHY (COL,.20-21)
Study thec topography of the plot and put the following code.

Single aspect . o1
Double acpect c2
Multiple aspect 03
Very broken 04
Valley 05
Plateaun top 06
Plains o7
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Slopec of the plot is to be measured by Abney's level by
standing at the base line and sighting the lowes+t roint to
other cnd, The codes are as follows: —~ .

Slope (in degree) Code
No Slope 00
19 - po 01
6¢ ~ 100 02
T19 - 20¢ 03
210 -300¢° Q4
31°— 4009 o5
419~ 450 06
More than 45¢° o7

FOSITZION OF SLOPE (COL, 24-25)

The podsition cf the S2lope with refercnce to the hill on whic
it is located will be classified as follows: ~

Position of Slope Codc
No Slope 10
Ridge +top 11
Uprer one third 12
Middle one third 13
Lowexr onc third 14
Valley bottom 15

In case two hillocks involved, Put &m code for maximum roxrti

ASFECT (COL. 26-27)

Aspeect means the dircection of slope covering maximum area of
the plot. Therefore, ¥ou should stand at the center of the
Plot and should Ffind the £& direction of the maximum slope
by compass and record i+,

Aspect Code

No aspcct ole
Noxrth 01
Neorth -« East Q2
East 03
South - East Q4
Scuth 05
South -~ West 06
West (ohry
North - Wes+t 08

ACCESSTIBILITY CLASSES (COL. 28-29)

The distance betwecen +the rood, the path or the navigable
water way from the nearest point of +he Plot has +oc be Zucsse
and recorded as follows: -

Road Code
If within 1000 m., 01
If 1001 - 3OO m. 02z
If 3001 -~ 5000 m. 03

Note:~ The road or & bridal path means n rath with minimum
width of 2 meters and can be used either by vehiculay

transport oxr by mule,
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ROCK (COL. 30-31)

Tou will come across the following types of the rock in the
azea. Granite, Quartizite, Dolomite, FPhyllite, Chlorite
Schist, Sandstones, Slate-shals, Siltatdnes and Epidiorites
cte. The coding will be as follows:-

Roclk Ceode
Quartzite (O)!
Blate, FPhyllite, Mica schist c2
Dolomite, Lime-stone 03
Epidierites, Chlorite schist o4
Carbanacaous Shale, Coal 06
Granite gneiss : o7
Other rocks - 08
Nornrock (02°]

If you cannot identify the rock or even otherwise, please
collect a sample, put it in o polythene bog, marls the bag
with a grid poeoint index and plock index and send it to +the
base camp feor identification or for checking.

DEPTH AT WIICH ROCK FOUND (COL. 32-33)

Depth of Roclk Code
When the rcegulaer xrock formation is found

onn the top surface 11

When the regular rock formation etec,

found a€¢ 0 - 1 m. depth. 12

More than 1 m. depth 13

(Remember that if there is soil it can never have codé 11)

LITTER (COL. 34-35)

The under composgsed litter will have the following codes
depending on their thiclkness,

Ihickness(cm.) Code
0=2 11
>3-4 12
5-~6 13
T=8 14
9 + 15

If there is partly dceccomposed but recognisable litter than
the code will bpe as followe: —

Thiclmess(cm.) Code
0-2 21 ‘
34 22
5-6 273
T-8 24
9 + 25

In the case there is undecomposced moterial lying on partly
decomposed material, always take coding for +that item which
is of greater thickness.
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HUMUS_ (COL.36)

Depending on thiclness +the code will be as shown. The depth
of humis will be measurea by Scraping off the litters and
then diffging a hole uptc the regular scoil.

Depth (cm.) Code
c-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 follows:

Fercentage by volume Code
No stones O
1-~5 1
6-25 2
26-50 3
51-75 4
T76-100 5

COLOUR_ (CcOL. 38)

Fredominan+t Colouxr Code
Black 1
Brown - 2
Red >
Yellow 4
Gray Brown 5
No soil 6

STRUCTURE_ (CQL. 39)

The degree of development of the structure will be coded asg
Ziven below: -~

Degree of Structure Development Code

Structureless o
Wealdy developed structure 1
Poorly developed structure 2
Well developed structurec 3
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CONSISTENCY (C0L.40)

To evaluate consistency , select and attempt to crush in
the hond o small soil mass that appears slightly moist and
dode as follows:-—

Congistence Description Ccocde
Toose Non-coherant soil material 0
Vary friable Crushed with very gentle pressure and
coherant when pressed together. 1
Priable Scil material crushed, bdut with gentle +to

moderate pressure between thumb and fore 2
~finger, and cchercecnt when presscd
togethexr.

Firm Soil material crushed with moderate
pPrescure between thumb and forefingex
but resistence is distinctly noticeable. 3

Very firm Soil material crushed with a strong pro-
ssure; paxrtily crushable between thumb
and forefinger. 4

STICKNESS (COL.41)

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

Stickness Code
Non-—sticky 0
Slightly sticky 1
Sticlky 2
Very sticlty 3

TEXTURE (COL. 42)

Collect 500 gms. of scil soample ot & depth of 15 cm. from the
base of the litter or humus layer and put it in a polythene
bag-and mark it with block and grid code numboer. This socmple
should be sent to base comp a2t the earliest. Codes for diff-
erent textures will be as follows: -~

Texture C

Claoy

Claye loan
Loam

Sandy loam
Sand

No soil

)
o
o

anP Y-
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DEPTH OF SOIL {COL.4%3)

The depth of the soil will be estimatceéd by digging a 15 cm.
decep pit and guessing the remaining depth. Guess will be
based on all available information e,2. cxposed soil profil
or luxuriance of ground vaegetation.

Item Description Code
Very shallow Tiess than 15 cm. !
Shallow 15 to 30 cmo. 2
Medium 31 to 90 cm. 3
Decp 90 and 180 cm. 4
Very decp 180 and above 5
No soil ¥ i 1 6

PH_(CcoL.44) "

PH Code
More +thaoan 8 1
8 - T.1 2
T -~ 6.1 3
8 - 50.1 4
5 -~ 4.1 5
4 and less 6

ROOTS (COL.45)

Thexz roots will be coded as follows, Quantity should be
estimated at a depth of 30 em.

Suantity of roots Code
Abundant roots 1
Medium 2
Fow 5
Nil 4

VEGETATION (COL.46)

Remember the following definition:

Forest means an area where the tree species stand on
the soil. Shrubs means where shrubs arce on the soil
without any trce covering the shrubs. Grassland means
where the grass is on the soil without any shrubs of
tree covering the grass. Blank means where there is
nothing or only herbs are on the soil. In this contexi
the vegetation has to be noted and coded.

Description Code

1-25% forest, balance shrubs, grassland etc.

26—-50% 1" n " n

51 __75% " 1 " f

76—100% "t 0 " "

Plantation/Natural Regeneration

No forest, only blani:

Orchards, Private gardens, Pastures, ILarge water areas,

Forewt villages, octc,

Plantation/Natural Regeneration means those .which are manmad
even i1f they are of very small hreight,.

0

~] VTR N =
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REGENERATION (COL. 47)

This will be estimated occularly. For this the prescence of
seedlings, saplings and polces in the plot will be taken into
congideration.

Description Codc

When one established scedling, saepling or vole of the
timber species is found on an average in every € S5g.m.

it will be called as "Profuse". 1
When one in 20 sg.m. arca on an average, it is

"adeguate", 2 )
When one in more than 20 sg.m. but less than 200 sq.m.

it is "Pair". 3
When more than 200 =4 .m. it iz nil 4

FOREST TYPE (COL. 48-49)

Put the codc number of for@st type as given in the separate
shect (Annexure-IT).

) NO. OF STOREYS(COL.50)

The codces fToxr different storeys are aes follows: -~

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

Two storeyd forest-where there is two well defined
tiers in the canopy which can be recognised in the
forest. 2

Multi—-storeycd forest-waere therc are more than *Two
tiers in the canopy orf the forest. The vaeriation among
the tree species is so pronounced -that distincect tiers
are rocognised in the same plot. 3

Note: Normelly purce forest (viz. Pine forest) & plantations
will have only one storey. If in blanke regeneorations
cover tThe toy canopy, it will not form morce than one
storey, but i1f the regencration is found under another
canopy i.e, if in the samc place there are difforent
age group forming distinet thers these will be called
two or mul+ti storey forest as the casc may be. Shrubs
and grassSes are not considered for this purpose.

CROWN DENSITY (COL. 51)

The density in the crown will be measured tn the percentage

of opening in the canopy. Study the canopy covering the plot .
cetimatce the percontage of opening in the same. The Ffollowing
classes will be recognised for the purpose of crown density.
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Description Code

No cpening in the crown 1
Upto 50% opening in the crown 2
More than 50% but loss than 75% opening =
in the crown

More than 75% opcning in the crown 4

TOF HBIGHT (COL. 52-5%3)

The trees having the crown a2t the top most lovel of the for
will be callea Predominent trees and these just below the
former onc are called co~dominant tree,

.

GRAZING INCIDENCE (COTL .54)

Deoepending on the intensity of grazing by cattles the arca ic
Ssubjccteda to, following celasses will be rocognised.,

Incidence Code
Heavily grazed 1
Moderately Erazed 2
Graszing absent 3

EIRE INCIDENCE (COL. 55)

When the area ig subjected +to
occasionnol and frequent fire 1

When such =a fire hozard ig not
common in the aren 2

LEGAT STATUS (COL. 56)

Q
o]
o}
(o

Put the following code

Reserved Forest
Protected Forest

Proposecd Reserved Forest
Proposed Frotected Forest
Unclosscd State Forest

Village Forest/Community Forest
Private Forest

No PForest

UESE. RV ISR

PRESENT LAND USE CLASS (COL. 57-58)

Study the Plot and its situation. If the entire rlot i
situated in any of the following classes of land, put the
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Code
Forest Land X 01
Agricultural land o2
Jhium lanrnd 03
Home-stead o4
Grazing land 05
Hor+ticulture land 06
Water body o7
Other non forest land o8

1f o portion of the pleot fall in some other classes of land
i.e¢. if the areca is comprised of +4wo types of lamd then Ffirst
put the dode number of $the classes aof 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 in an area where
80% of the plot falls in a-griculture land and 20% in Tarest
lard the code should be .21, Like-wise, for a combination of
grazing land and horticulture land, the ccde should be 45,
'0!' should be ignored in a combined coding to make it a
two-~digit code.

-

PRESENT MANAGEMENT (COL, 59)

Enguire from the local forest staff about the asystem of forest
management being 2arried on In the locality and write the
codes accordingly.

Forest Management Sustem Code

0

Clear felling system

Selection felling system

Selection with standard felling system
Coppice sybtem

No systematic management

Jsun =

Note:~
Clear felling system - Where the entire aorea is= felled.
Selection felling system - Where the certain trees
only are felled according
to certain measurements,
Selection with standerd felling system - Vhere
certain treces are retained
as seed bearer even
though those are sui-~
table for felling accor-
ding to the preseription
of selection felling.
Coppice felling -~ Where trees are Tfelled with an
aim to get regeneration of the
aerea from coppice shoot.
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A N NEX URE - V.,

CODING INSTRUCTION FOR PLOT BNUMERATICN FORM (ForM NO.IILI/B

Vrite the name of the Froject area, code number &
name of the Crew Leadoer and date at the tor of the form.

Cel .No. Description Code

1 Job numbexr To be filled in the offic
2 Hector Code given separately, T
3 Stratum

4-6 Grid number Write the grid number

7 Plot number Write the number of the

pPlot(only in cese of
cluster plots),

5-9 No. of bamboo clumps .

10-11 Total No. of trees Fl}l up thi counts and
12-13 Top height(in metexrs) measurements.

14 Card design To e filled in the office
15—165 Species code FPut the code No. as given
4546 in ANNEXTURE - 1.,

17—19g D.B.H. (1st.) Put the dia, measurement
AT=49 at breast in nearest

centimeter.
20—22g D.B.H. (2nd.) , Put the diameter measure-
50-52 ment at right angle to the
first measurement in cm,

23 g Condition Hollow
53 Ratten -
Crocked
Pwisted -
Top broken -
Heavily -
branched.

Cthers -
Sound -

24 g Outturn Full outturn -
54 B 3/ 4 outturn -

Y 1/2 ocutburn -
1/4 outturn -
No outtumm -

]

VPN O] ond gy o

Contents




Note

1)

3)

4)

5)

For remaining column entires are to be made
in the same manner.

For top height average height of the pre-
dominent and co-dominent trees are to he
recorded to nearest metre.

Dia. measurements are to be talken at breast
height i.¢. at 1,37 m. from up hill side.
Two measurements are to be taken at right
angle to each other. In case there is an
abnormal swelling or buttress at breast
height the measurements should be taken
Just above the defects.

DO NOT GET CONFUSED with two eets of colummn
numbers. Themwe are meant for proper utili-

satior of cards and have nothing +to do with
enumeration.,

Trees on the northern and eastern boundary
lines of the plot are to be treated as 0Out
of the plot and these On the southern and
western boundary lines are to be treated
as In—-eside the plot. In case of cluster
rlots the trees on the common boundary
should be recorded In +the latter plot.
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ANNEZX.URE - VI

COPING INSTRUCTION FOR SAMPLE TREDL FORM -~ FORM NUMBER IIT/

Put the name of %the Project area, codc number al
name of the crew leader and date at the top of the form.

Colum No. 1 - J
Columm Wo. 2 - B
Column No. 3 - 8
Column No.4-06 -G
Column No. 7 - P

Columnm No. 8-10

Column No. 11-12

cb 1o. to be filled in the office.

ector
+trazatum

rid Number
lot Number

Fill up as usual,., Flot no.
will be only in case of
cluster sampling.

- Total No. of trees - Fill up after actaa

counting.
- Card Design

~ To be filled up in office.

Bote:~ For other columms see notes below.

Name of species

Col. No.

135315

30-32
4749
64~GE

16-17

3334
50-51
67-68
18-20
35-357
52-54
69-T1

21-23
38-40
55-57
T2-T4

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

$ - Put the mame of the tree being
enumerated. If botenical nome
its not k¥nown local name should
be enquired and contered.

Sericl No. ==

Species code:-—

n umib e T.

D.B.H (C.B.)z~

D.B.H.(U.B.):~-

Total heigh

Teapst serinl No. and the
+total no. of trees in
colum 8-10 shouwld be
the same.

Should be followed as-
given in table - 1.

Over barlk dismetcer in cm.
has to he taken at breast
height and before under

bark diamcter is measured.

Undcr bark measurements
should be taken aftex
removing the harlz carefull
While taking out the bark,
care should be talken to sc¢
that sap wood is not scrag
out along with the barik.

To be exprecsed in necaresd
metre. {in case of branch:
below breast height. The
branches should be treatec
as seperate trees).

Contents



26 =27
4344
60-61
77-78

28
45

62
79

Col No.

29
46
63
80

Noteos: -

- 50 -

Bole height :- Should be the height of
e the main trunic up to the
first branching.

Defects Code for defects are as
follows: -

Hollow -~ 1 Top broken

Rotten: - 2 Hawvily
branched

Crooked - 3 Others

Twisted - ﬂ Sound.

-5

-6
-7
-8

Expected outturn :- Code for exXpected outturn

are as follows: -

F%ll outturn -
3 4th outturn -
1/2th out+turm -
1/4th outturn -
No outturn -

UVPUWD -

Do NOT GET CONFUSED with 4 sets of colum
numbers., These are only meant for rProper
‘utilization of the Ppunching cards and have
nothing to do with enumeration.
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ANNDEX TR E -~ VIT

CODING INSTRUCTION FOR TREE VOLUME & CULL STUDY(FORM NO.VI

Definite inatructions regarding number of speci
in differoent categories of trees to be felled and the area
Ffelling will be dintimated in the field. (In case of Andama.
method of felling and logging will depend on the loeal
sgituation and definktte directions will be given there) .

Method of felling, Logging and Measurements:

S

The P.3.H. over bark and the height of the stan-
ding tree should be accurately measured with the help of
Caliper and Abney's level and entire in the col.no. 18-20
& 14-15 respectively. The height of the tree should be
measured upto the. top of the Leading sheet. Thereafter,
the tree is to be felled flush %o the ground and all portia
which have diameter (U.B.) below 5 cm. shouwld be rejected.
By trial and error, the exact point where the diameter of +l
mein stem becomes less than 30 cm. and 20 cm. (0.B.) have
to be clearly marked. Cut the stem in these twe obligatory
points. In the same way maerk the #ifferent branches where
diameter {(0.B.) becomes egual %o 3C cm. and 20 c¢m. and cut
sections in these pointe alsc. Thus large weood portion of
the tree, which is by dgfinition wood upto 30 cm., diameter
(0.B.) is sepsratd form the residual timber of the range
30 ema. to 20 cm. (0.B,). The balence wood is "small wood"
portion from 20 cm. diameter (0.B.) > 5 om., dia.(U.B.).

LDesdim::

For large wood and residual tTimber portion has
to be crogs cut at 2.5 m. intervals. Thus the last section
may bve more than 2.5 m. but less than 3 m. If any excess por
tion is left separate measurements should be recorded what-
ever be the length. Each sceticon is to be measured now fTor
Folume determination. Taonke diameter measurement over bark
and under bark at the butt end of each section. Twe measure
~—ments in each case is to be talken, The small wood poxtion
may be cross cut at a convenient length and measurement
is to be taken at the mid-point of thc sections along +the
length.

Note:- In case of any abnormality at the point of cut{eithex
at 2.5m. or at obligateory Peoint, measurements should
be the theoretical average of the point. This should
bte calculated by taking twe measurements, one ot the
lower end and, other at the uppexr end . of the abnor-
mal portion and by calculating the average om these
two measuremecnte. Care should be taken not to include
any abnormal portion in these two measurements. For
example if there is_a branching at the point of cut
take one measurement - ot the beginning of the swell
due to the branching and other atxt the end of the

swell. Calculate the avemage and put the measurcment
as such,

Contents .
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{coL.No. 1-12)

The colums are self explanatory and pProper code
mey be used.

HEIGHT OF THE TREE (COL.NO.15-16 & 17-18)

Height of +the tree should be measured before
felling. The measurement will be rounded wup +to the nearest
ms. and entered in Ccl .No,15-16.

Aftexr felling of the tree the total length of +the
tree so felled should be measurecd in nearest metre arnd should.
be entered in Col. No.17-18.

‘D.B.H.{0.B.)COL.NO.19-21)

Diameter at breast heischt should be measured
before felling. Two measwures =zt right angles to each other
should be taken and the average is +o be entered in this
column . .

TOTAL NO. OF SBECTIONS (COL.NO, 22-24)

Total no. of secctione given to the feeled +trce
should be entered in this column.

CONDITION OF THE TREE_(COL. NO.25)

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

a

Sl.No. " Description C

Dead
Hollow

Ro+t

Top broken
Twist
Others

(o]

de

VPN -
mULPthAI

TREE PORTION (COL.NO.26)

The following dode for tree porticn rnay be used.

S1l.No, Description Code
1 Main stem {(upto 5 cm. dia. under bark) 1
2 First bpranch{upto 5cm. dia. under bari) 2
3 2nd branch (do? 3
4 Remaining branches (do) 4

TREE SECTIONS (COL.NO.26-28)

Put the B8l .No. of sections.
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UTILITY CLASS (COL.NO. 29)

Sl .No. Description Code
1 Large wood(upto -Ocm. dia. over bari) 1
2 Residual timber(below 30cm. to 20cm. 2

dia. over bark).

3 Small wood (below 20cm. dia,., over bark 3
*o Scm. dia. under baxrk).

IENGTH OF SECTIONS (COL.NO.30-%2)

Take the correct measurement upto nearest cm. of the
length of each section after cutting and enter in this colwumn

DIAMETER MBASUREMENT AT THE LOWER END OF THE
L0G AT RIGHT ANGLE(COL.NO.33~35 to 42-44)

Talke the correct measurement of diameter o the nea-—
rest cm. at the butt end of eamch log. Two measurements shoul
be taken at right angle to each other and entered in Col.No.
B3-35 and 3I6-38 respectively. Then the diameter of +he log
excluding the bark Poxrtion should be measured correctly.
Measurements should be taken two times at right angle +o
each other and entered in columms No.39-41 & 42-44 respectiv:

CULL_ STUDY CORE (COL.NO.45)

" Usé the following code :-

51 No. Descrivntion Code
1 Cull absent O
2 Partial cull present 1
3 Total cull present 2

Note:- When it is found that = particular section
hae defects to the extent that it can be used for any purposc
other than fire wood this will be treated as total cull.

L}

When it is found +that after excluding the
defectivempo;tiqn certain timber is available it will be
called a partial cull. -

TWIST (COL.NO.46)

When the tree has a twisted formation whiclr can be
easily detected by the twisted fibre o the tree, put code
neo. 1 if absent put code no.0
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BEND {(COL.NO.A4AT)

Put the fcllowing codc:i=

El.No. Description ‘ Coede
1 No band o]
2 Single bend present 1
3 Pouble bend present 2
4 Crooked 3

Note:~ If the axis of the logs deviates more +hean
bem. for every metre length, from a straight line joining
the two ends, it will be +treated as bend and if the devia-—
tiomn is less than 5cm. for every metre length, the log-
will be treated as without bend.

If there are two bends it will be called
as double bend and if there are more than 2 bends it will
be called croocked.

Dend Pouble bend Crooked

ROT (COL.NO.48)

a) Type of rot.
The following code may be used: -

S1l.No. Description Code
1 ) No rot 0
2 Fibrous rot 1
3 Sponge rot ) 2

b} AVERAGE DIAMETER(COL.N0.49-51)

Talte the average diameter{in cm.Qof the rot
and record it in 3 digits.

c) DEBETH ( COL. NO. 52-54 )

B Measure the depth of the xot with the help
of a stell wire and record it in emt., in thrce digits,

d} POSITION OF THRE ROT {(COL.NO.55)
The following code may be used: -

1.,No Descripticn Code
1 Rot et the pith(i.e. rot 1
in the centre)
2 Rot in the heart wood 2
3 Rot on the surface of 5]
the log.

Note:~ Pith the central soft portion at the cut
end .

Heart wood: -~ The portion between the Sap
wood and the pith.

Contents



Hollow
a) AVERAGE DIAMETER IN CM. (COL.NO.56-58)

If there is no hollowness rut '000!', If there
iz hollowness measure diameter of the hollowness and put
the average diameter in nearest cm. in 3 digits.

b) THE IENGTH OF THE HOLLOWNESS(CO0L . NO.59-61 )

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

K0TS (COL,.NO. 62-64)

If there is no kmnot put '000'. If there is
DEAD knot, measure the maximum length in em. and record
in 3 digits, -

Note:—- In case of live knot i+t Wwill be treated as
Imot absent, This can be verified by choeopping of o rortion
of the kno+t to find owut any dead portion inside the knot,
If dead wood is present inside the knot it will be a dead
Imot and length should be recorded .

SHAKE (COL.NO.65)

a) The following code may be used: -
St.No, Description c

Shake absent

Cup - shake (Semi circular)
Ring shake (Ciroular)
Radial shake

Star shalke

Split

(0]
o

APy
wsum -0 |

Note:~ Cup shalte~Distortion of fibzre in semi ocire-
cular manner. Radial shake-~Distortion of fibre eginmning
from the pith and spreading towards.the surface,

Star shake - Multiple Radial shake,

Split - Distortion of Bibre accross the cut
and from one side of +the circumfe-
rance to the other.

b) DBPTH ( COL. NO. 66-68 )}

. Measure depth of +the shake with the help
of a stecl.wire and enter in 5 digits in the nreares+t cm.,

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

Measure the. diameter in nearceet cm, of
ring or cup shake only aond enter in 3 digits. In case of
other ghaltes '000' may be given.
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ECCENTRICITY. {COL.NO.72-73)

Description Code
Bceentricity absent 00O
Less thanV3 eccentric o1
More than VY3 eccentric o2
More Thwzn 2/3 eccentric 03

Notes—- If the pith of a log is not situnted at the
geometrical centre of the log it will be called on ecoentric
lcg. Measure the diameter of the 1 og and find out the devia-
tion of the centre from geco~etrical centre and put the code
accordingly.

ANNEXURTE - VITT

List of Jeepable Roads & Bridaol TPaths:

Sectoxr

Jeepable roads:

(1)
(idi)

(iidi)

Nayabazar - Chakum -~ Sorent - Siribadam
~ Bermek -~ Higaon - Dehtam - Uttare.(85km.)

Hayabazar - Dharamdin - Sombare - Okhra
- Nagi - Hilley. (¥ 55 km,)

Nayvabazar — Chakum ( 15 km.)

Bridal Pathes:

(1)
(i)
(i34)

v
)

Sccteoxr

Uttare - Chiabhenjan (20 km.)

Hilley - Bhoreng 15 km.)

Bhorang - Hilltop (85 km.)

Hilltop - Phalut - via - Gorkhel(14 ltm.)
Dentam - Phalut - Soreng - Somboere.

B.

Jeepable Roads:

(1)
(id)
Eiii
(v)
(vi
(vidi)

Rabangln - Keozming (8 km.)

Rabgngla = Damthang (41 km. )

Damthong - Namchi - Nayvabazmar (35 km.)
Rabangla — Temi ( 37 km.)

Rabangla - Rayvang ( 6 km,)

Rabvangla - Yangang (29 km.)

Rabangla - Ralang {( 15 km.)

Br;dal Paths: .

Rabangla - Brang ( 16 km.)
Brang - Phantam - Szda ( 17 km,)
Rabangla - Ralang ( 10 km.)
Yangang - Lingi ( 12 km.)
Rabangla - Menomgompha ( 18 km.)
Lingo - Pecong.
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IX

CLASSES AND

LIST OF SPICIES SHOWING VARIOUS UTILITY
' SPECIFICATIONS.

a) furniture wood:
and Plvywood.
(30cm. d.o.b. -

and up).

Constructional
timber (30cm.
d.0.b. and up)

b))

used for

Also +to be
charcoal, g

c) Box lanlcing :
i30cm. d.o,.b.,

and up).

Match wood(20cm.

a)
d.o.b. and up)

e) Charconl:
aTotal wood by
weight) ,

Botanical name

Toona febrifugs

Manegnolia campbellii
Alcimnndya cathcartii
Michelin daltsopa
Michelin lonusinoss

TR

nggcaé vachyphvlla

Quercug +ineata

Svyminetonina borulneca
Prunves nepalensis
Soloaneo dasyvcarpa
~Isusa dumosa
Symplocos theifolia
Castgpgpsis hystrix
Eurya Sronica
Nyssa Javanica
Eieris ovadifolig
All 'Others !

Svzigium species
Echinocarpus Q&sxcargus
Alnus nepalensis

Bvodin roxburghii
Litsen speciegs

Machilus species
Beilschmladia roxburghisnsa
Macarangg specieg
Syvmplocos theifolig

Quercus (all species)

Local namec.

Lekh +toon
Goge champ
Tite champ
Rani champ
Phuene charny
Gruay champ
Tapasi
Ckhaxr
Bhujpat
Saur

Bissi

Gobre salls
Katus

Lapche kawla
Chiple lawls
Buk, Bajrat
Songre katusg
Phalant
Piplsi
Arupate

Gobre
Terngra salla

Knarane
Katus
dhingane
Lekh chilaune
Angere

Gobre

Khnakpa

Thulo tarsing

EKha Irane
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SECTOR - 4 ' Teble No. 4.1.1° )
' - Per Hectare Stem Distribution Of-Ply Wocd Spefies
-‘f'—;;—ni., :i:-";:‘“‘_‘.:_::;--_._‘ ?Iljf&?-l]'}-d—-: :-[ —————— L e e bt e
Spécies v _wp.; Diameter Ol&SS“”{ i cm.) R
Coda... 30=39.---40-49 -50—59“_,.‘69-6-9 70~79. E€0-SY° 90-B9 - 100 + Totd
-2 T 01-218 - 0.291 0.218  0.218 0.072 - - - 1.01
TS T 95 {7 0.291 0.509 - 0.291" 0.072 - .0.072 - 1.59
10 : - 0.145 0.072 0,072~ - - - - 0.28
. 28 - - . - - ... = 0.072 - 0.07
.27 0.072 0.072 - - 0.218 0.072 - - 0.072 0.50
b Rl Ll Rl R L ] "‘-— e T ™ g o= -.—C"‘t-'._c-'-t"'.—-"l'.-t—.—."‘o—;—o—-—.—-—c—l—.— =
Total 0.854 07929 -, 0.792 -0.799 ~0.216 . - O.14¢ 0,072 3, a8
““t'—u-.-O"‘l-l—l-n-;.---.'o-.—ohl-.- T e T e T T T e g e g e G g Ll Rl Tanl Sl Aad
.8 - 0.883° (.985 0.169 0.237 0.272 0.03¢ 0,068 0.068 2.71¢
& - 0.068 - - . - ] - - - 0.08¢
7 01101 0-068 _ - —— - - -— - ‘—'- 0.16(
9 0.883 0.257 0.203 0.068 0,068 _ . - . - 7 0.034 1,497
25 ...0.577.---0:872 0.136 0.101 0,101 - 0.101 - 4 1.28¢
-4 0.359 0.272 0.272 =-0: 169 0.068 0.101 0.101 O. R87  1.55¢

Total 2 851 1 9'70 0.814 O 645 O 509 0.256 o. 169 0.339 '7 531

—.—..—.—.—.—.—.-.—.-.-.—.—.—‘—_-—-—.-.-.—.—._.—.—.—.-—.__—.—.-. e e aal Rl P T e

. - 'STRATUM + TIII- ) . )
2 1.414 0.905  0Q.452.. 0.169 ° 0. 056 0.113 - - 3.10¢
B8 e, 1eB4l- - O.905 0.169 0.452 - - e 3.169
T oLRes 0.169 0.056  _ ~. - - - - - 0.451
9 0.113 - - - T - 0.056 - - - 0.168
25- - 1.41i3 0.565 0.865 0.452 0.169 0.169 0.056 0,056 3.446
27 - - 0,058 £ = ur - - - — . 0.058

Total 4 808 _B.-544  1.288°"1.073  0.281  0.282  0.056- d,o 6 10.398
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Table No.4.2.1

Sector -~ B
Per Hec'tare Stems Distgibution of Ply Wood Specles

v SIRATIM - T S -
Specles ) Dlamet.er . .Clasggs (Ao oma )i 2 " -
.~Code. T0-%9 4049 .- 5050 50:691 70=79- - 80=89 . 20-09. 100 + Total
- 0.352  0.33 -- 0,415 Q.i€s . - = . TS  0.960
6 0.113 - - - - - - - 0.113
7 - 0.1135 0 oao - - - - - .. 0.189
10 1.131 0.565 0.452 G. 169 - - 0.056. - 2,373
26 0.113 - 0.169. - - - . . .=~ 0Q.282
27 .,.0.226 _.,0.452 0,226 0.056 - 0.188° =7 - .- 0.056-, 1,185
28" - ., D.056  0.189. - = -~ e = .- 04225
Total ° 1. ezé TUU1,525  1.072 0.338 . D.338 - 0.056 0086 5.307
- PR [l - : ’ T&ble NQ- é-ztcé '., . -7
, STRATUM - IX .
2 1.206 1,391 0.927 0.927 0.695 0.3284 0.139 - 0.278 5.887
9 0.046 0.092 - 0.046 - - ~ - 0.046_  0.230
10 - - - - = e = e 2 T0.0468 0 0.046
25 0.048 0.139, 0,185- 0.185 (0.139°-70.092 0.046 - 0.046 ..0.878
© 26 .. 0.046 * 0.046 .. - - . = = - s s 2T 0.0092
270 .0.485 7 0.231 | 0.092 - 0.251 0.1%2 0.046 0.092  0.231  1.247
T RE =, 0.417 o 371 0.278° ' 0.092 - - 0.0486 . -~ -1.204

Total 1 946 g2 .482 . .481 - 0. 975 o 462 0.223  0.847 9.584

Table No. 4.2.3
STRATUM — IIT

2 2,041 0,453  0.453 - 0.340 P.ze6 "‘f;f S el = . 3.513

67 . 2.855 2,608 0.458 0.455 Q.135. - - = - 6,462
- 04313 o e W s - - - 0.113
2577 B.453  0.340  0.453  0.226 - - - - 1.472

_7 - 0.226 - - - - - - 0.226

Totel  5.442  5.827  1.389  1.010 0.3 - - 2" 11786

Contents
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SECTOR - A

-~

- 7Y -

Tabls No.5.1.1.

Per Hectare Stem Distribution of Constructional timber : 1
’ Stratum- I )

Species Diametos r_Cc1 Ess e 5 {(1n cm)
Code. 50-39 40-49 - 50-59 60—-89 70-79 80-89 90-99 100 +;__Eotal
5 0.072 - - - - - - - 0.072
8 0.873 0.655 0.728 0.800 0.436 0-.364 0.291 1.528 5.875
12 0.5089 0.218 0.3684 0.145 0.291 0.145 0.072 0.509 2.253
14 1.019 0.582 0.072 - - - - - - 1.673
22 0.072 0.218 0.291 - - 0.072 - ,0.145 0.798
23 0.218 0.145 - - 0.072 - - - 0.435
30 0.728 0.145 0.218 0.218 0.072 - 0.072 0,072 1.525
31 0.218 0.291 . 0.145 0.072 0,072 - - - 0.798
32 0.145 S 0.072- 0.072 - - - - 0.289
35 O;%Ql - O.291 0.218 - - - 0.072 0.872
36 0.218 0.218 0.291 0.564 0.364 0.218 0.072 0.072 1.817
39 0.582 0.072 - - - . - - - 0.654
42 - 0.072- - - - - - - 0.072
43 . 5.314 1.801- o0.728 0.509° - - - 0.072 - 8.224
e e e e gy = = o—-"-_o"'-—l-'-“'-"-l-‘.—-_----’--'q—h_o—--o—.--"'c“‘---"o—-"‘-"'o—-_--'-—-
" Total 10 259 4,217 3.200 2.398 1.307 0.79 0.579 2.398 25,157

¥ See Amexure _

SECTOR — A

I for species code.

Table No.5.1.2

ibution of Constructlonal Timber : Sikkim.

Per Hectare Stem Distr

Species - Diametenr Classes (in ¢cm.)

Code. _30-39 40-49 50--5¢ 60~-59 70-79 80-89 80—00 100 + Total
5 0.034 - - 0.032 - - - - 0.088
8 0.781 0.611 0.713 0.713 0.50% 0.305 0.407 0.985 5,024
12 - 0.034 - - 0.034 - - 0.169 0.237
14 1.019 0.272 0.034 - - - - - 1.325
22 0.845 O.447 0.136 0.136 0.034 - - 0.068 1.460
23 0.373 J. 505 0.169 0.101 0.101 0.034 - - 1.083
30 0.101 0.034 - - - - - - 0.135
31 0.272 G.305 0.203 0.136 0.034 - - - 0.950
32 0.272 0.138 - - - - - - 0.408
35 0.815 0.781 1.019 0.645 0.237 0.203 0.136 0.189 4.005
36 2.345 1.291 1.937 1.495 0.917 0.713 0.577 1.481 10.736
39 0.985 0.101. - - - 0.034 - - 1.120
42 0.189 0.272 0.169 0.136 0.169 0.189 0.101 0.068 1.253
43 3.569 1.563 0.645 0.373 0.373 0.068 - 0.068 6.659
Total 11 580 6.146 5.025 3.769 1.52¢e 1.221 2.988 34.483
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- 80 -

Qo 847

o Table No. 5.1.3
T al .
Per_Fectare Stem Distribution. Of Construction/Timber : Sikkim
3 tréatum- TIIT )
gﬁg;lé;'"'“"'"‘*"'"‘""b_i"é'mfé'ﬁ'é'rf" Claesses (in cm ¥y 777
Code. ' 30-39 40-49 50-59 60-69 70-79 80-69 90-99 100 +_ _ Total
1 1.018 ©  O~792 0.226 0.735 0.386 0.113 - - 3.280
8 8,056 - - 0.056 - - - 0.113  0.225
12 0.226 - - - T - - - - 0.226
23 . D.282 €£.282 0.396 0.396 0.159 - - - 1.525
.31 O~452 0.113 - - - - - - 0.565
.35 b.282 0.792 0.735 0.396 0.396 0n.113 0.056 0.056 2.8286
36 1.584 1.697 . 1.414- 1,754 1.924 ©0.509- 0.452 1.501 10.635
.39 0.169 0.056 , .. .= - - - - - - 0.225
42, . . 03389 ' '0.339 0.056 . 0.169 0.056 0.169 0.113 0.396 1.637
- 43 41.528 " 1,245 0.679 0.226 0.282 0.169 - 0.282 ..4.411
Total = 5.936 5.516  3.506  3.732  5.223 1.073 0.621 2.148 25.555
Sector —_B Table No. 5.2.1 .
* PeT Hectare Stem Distribution Of Constructional Timber : Sikkim
- Stratu m-I
_é‘pé;i;é—o"'d :— had » ﬁ 1-3-1;1:?6- ‘E_e-]:.'—'- E’ i.; ;‘ ; -e'o;-—{ j._ - [y c. m.). - a ™ a . - .
Code.  30-39 40-49 _ 50-59 __60-69___70-79_ __BO-89_ _ 90-929__ 100 + __Total
5 - 0.056  0.169 - - - - - - 0.225
8 1.358 0.905 0.962 1.188 0.905 0.848 (.286 1.471 7.863
12 0.282 0.169 0.056 0.622 (0.339 0.226 0.396 0,282 2.372
14 0.622 0.226 - - - - = - 0.848
22 0.565 0.333 0.226 0.056 0.J113  0.056 - - 1.355
23 0.205 0.282 0.282 0.226 0,056 0.113 0.056 0.113 2,033
30 0.679 0.502 0.169 0.169 - 0.056 <~ 0.113 1.€95
31 0.509 ©.509 0.226 0.056 0.058 - = - 1.356
35 0.5092 0.565 0.452 0.452 0.169 - 0.113 - 2.260
36 - - - - - - - 0.056 0,058
39 1.131 0.056 - - - - - - 1.187
43 2.943 0.735 0.848  0.452 = 0.113 0.056 0,056 5.203
Total ©.503 4,351 3 390 3. 221 T 638 “'ilaiz 2.091 26.253
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Sector -~ B Table No. 5.2.R
Por Hectare Stem Distribution Of Constructional Timbexr t
_ Stratum = II ‘ o
DA s e e SR e - A 770 S

Species

Code. ~ 30-3% 40-49 50-59  B0-69 _ 70-79 __EB0-89 _ 90-99 100 +_ __Total _
8 0.092 0.371 0.278 0.417 0.324 ©.139 ©0.045 1.2068 2.873
1z 0.046 - - 0.046 - - - 0.281 0.323
14 0.092 0.046  0.046 - = - - - 0.184
o ° 1.113 0.742 0.371 0.139 0.046 0.046 - - 2.457
23 2,180 1.577 0.742 0.742 0.185 0.Q%2 0.046 - 5.564
31 0:139 0.371 0.603. (©.I3%9 - - 0.0486 - 1.2938
32 0.139 - - - - - - - 0.139
35 . Q. 974 0.927 0.742 . Q.185 0.417 0.139 0.046 0.278 3,708
36 - 0.278 Q.556  0.371 0.510 0.371 0.139 0.139 2.273  4.637
39 0.371 0.046 - = L. - - - - 0.417
43 3,387 2,041 __1.299 " 0.742 _ 0.483 _ 0.417 __0.185_ _ 0.139  B.67%
Total 8,811 6.677 4.452 [2.920 . 1.806 - 0.972° 0.508 4. 127 30.273

Table No.5.2.3 .

. Stretuw-TIT L .-
17 1.814 _3.855 - 1.834 ~0.567 ~ 0.567 0.113  0.113 - 8.843 -
5 77 0.113 - - - - - - - 0.113
8 0.226 1.020 0.207 Q.340 -~ 0:680 0.340 0.113 0.5687 4.193
23 -~ - - - e = - 0.113  .0.113.
30 0.226 0.113 - e e - - . 0.339°
31 .. ,-0.113 -~.0.226° ° =7 7 - . - - - - . 0.339
32 . 0.567 0.226 - 0.113 - - - - - . 0.9086
35 -+, 0.5340 . - - - - -7 - - 0.340
36 - 0.113- - - - - - - - ~ ., 0.113
29 . 0.340- - - = - . - - - - . 0.340
43 __ - _4.876- _ 1.247 1.360 _ 0.680 _0.113. . . ~0.113 8.389
Total - 8.728 " B.687 . 4.081. 1.700 " 1.360. 0.453 0:226° 0.793 24,0287
Sector .— 4 - "+ Izble No. 6.i.1
. Per Hectare Stem Distribution Of Box Planking : .

Straftum = .I

3" " 0.072  0.072° - _ 0.145 0.072 - 0.072 - 0.455
12 ©.509 . 0.218°° Q.364 0.145 0.291 0.145 0.072 0.509 2.255
21 C.291 . 0.072  0.072 - .0.072 - - - - 0. 507
22 D.072 0.218 ~ 0.281 = - s = 0.072 - 0.145 ©.798
23 0.218 0.145 - - 0.072 - - R 0.435
24 1.019 0.509 '0.291 '0.364 . - 0.072 =~ - - 2.255

Contents
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Sector - 4 Teble No. 6.1.1
3 t ratum-—-TI

-— g e E =

gégéiés. T " Diameter C1lass “Cin_“em.}

Code, __B0=39___-40-49___50-59__ 60-69 __70-79 eo-gg 90-99 100 + Total
3 d.088 0.088 - - - - - - 0.136
12 - 0.034 C- - 0.034 - - 0.169 0,237
15 0.034 T - - - - - - 0.0%34
21 2,447 0.849 0.441 ©.101 0,088 - - 0.034 3,940
22 0.645 0.441 0.136 0.136  0.034 - - 0.068  1.460
23 0.373 0.305 0.169 0.101 0.101 0.03¢ = - 1.083
24 3,551 2.549 1.835 (0.951 0,475 0.237 0.034 0,034 9,446

Total 6,898 4,246 2581 1.289° 0.712 0.271 | C.C7% -0.305 16.336

. Tohle No,6,1: 2.

\ S tratum- ITT
21~ 0.962  0.565 0.282 - 0.056 - - - 1.865
23 0.282 0.282  0.3%6 0.326 0.186% - - - 1.325
24 0.169 - - - - - - Q.058 0.225
Total 1 413 0.847 0.678 0 596 0.225 - - 0.D56_ 3,615
Sector - B . Table No.6.,2,1
Stratums-71

3 0.679 0.962 0.565 0.396 G 056 - - L - 2.6358
iz 0.282 0.189 0.056 C.622 0.359 0.226 0.396 0.282 2.372
15 0.056 - - - .- - - - - 0.056
22 0.565 '0.3392 0.226 0.056 0,113 (Q.058 - - 1.355
23 0.9205 0.282  0.282 0.226 0.056 0,113 . 0,056 0.113 2.033
24 1.980 1.471  0.848 0.822 0.50% 0.2256 0,056 T - A
40 - -‘ - —.n - - - 0.056 00056

Total 5.032 3.505 1,977 1,922 3.075 0.621 0,508 0.451 15.089

~ 5 atum-~ IT
5 0.086 O 046 - - - It - O.éQé o
2 0. 046 - - 0.046 - - - 0.231 0.323
5 0.371 - - - - - - - - 0.371
1 7.887 2.691 i.252 0.556 C.048 - - - 12.432
2 1.113 c.742 0.371 0,139 0.®46  0.046 - - 2,457
3 2.180 1.577 0,742 0.742 0.185 0.092 0.048 - 5.5684
4 7.238 5.521  3.865 1.765 0.278 0,139 0.046 0.092 18,742

>tal 18.881 10.577 £.030 3.248 0.555 0.277 0.022 0.3235 392,981
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Per ha. stem distribution of box planking
Sector - B Tsble No. 0.2.3
‘ Stratuma-—TIII

Species ’ Diameter Classes (in ecm,)

Code. 30-39 40-49 50-59 69:§9 T0=-79 80-89 20-=00 100 + Total

15 0.113 0.113 -~ - - - - - 0.2268

21 0.680 0.793 0.2286 0.115% - - - - 1.812

23 - - - - - - 7 0.133 0,113

24 0.793 0.580 __g_gg_s__ 0,340  "0.113 =~ - = 2.379

Total 1.58R8  ..586 0,879 - 0,455 .0.113 - - . 0.133  4.530

Seector - A ) Table No. 7.1

Stratum — I Per_Hectare Stem Distribution Of Match Wood : -
;Io)r-"'.-.—- . :—-—--'o_a—.--]j-lo-at—n;"'e--t-—e.fl:".‘—d"i—ac--s'-S _e —s."'._(-—ior‘;'—cn;' 5‘ b Rl Rl e At Rl B iy
Code. 20=-29 30-39 40-49 50«59 80=-69 70~79 80-B% 2099 100 + Total
4 0.291 0.364 0.072 0.072 0.364 C.436 0.145 - 0.291 2.031
29 0. 509 0.072 - - D - - - - - 0.581
39 T.R792 0.582 C.072 - - - - - - 7« 237

Total 8.072 1.018 0.144 0.072 0.364 0.436 0,145 - ~0.291  18.549

_—--—......_._.—-—'—._.—.-..'..—._-—.—.—.—.—._._.

4 0.101 0.068 - 0.101 - 0.034 - - - 0.304
39 17.169 0.985 0.101 - - - 0.034 - - 18.289
Total 17.338 1.053 0.101 0.135 - 0.034 0.0354 - - 18.695
) . stretumogrr . = ° e
".--"'c‘--""n—-—.—-—-"-"-—o"’"-—---—-—.—o‘-.--"‘."'.".".—-—--.—E-'-—-----—.—:-.—u:-—."'-_o-o"'.-c
29 0.339 - - - - - - 0.339
39 1.075 0.169 0.0586 - - - - - - 1.300
TOtal 1 414 - é.isé - 0.656 - - ; .- L] » : - - L) :. [ ] L - ; - - » -: . *e™ e ; - [ ] i‘:égél
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'i‘able No. 9

UTTLITY CLASS-WISE YOLUME DISTRIBUTION ACCORDING TO THE PERCENTAGE OF

ToTAL ( U.B.) VOLUME.

R . i e Y o e o

SIKK-IM1

Diameter t Plyweed ! }—Constructioﬁal 3 Match '.-.r;od % Box Planking
C}ass . ' . ' wood { ’ wood
fdnem) oo X 3

10-1¢ T = “« - -7
20-20 -~ - - 61.5 .
30~39 agd,5 4410 74.5 1541.q
240-49 73.5 74,5 85.0 69.0
50-59 84.5 85,0 90.0 80.0
60-89 90.0 ° 89,0 92.0 85.0
70~79 93,9 92.0 92.5 86.5
80-89 85.0 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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Cull perceninge.

- 114 =

" Table No. 12

'

Dia. = Clags

cull % total (U.B.) Volume

( in cm. )

10~19 0.05
20-29 - 0410 .
30~39 0,20
40=49 C.45
50-59 1.25
60-69 2 .40
70-79 370
80-89 . 5400
90—99 6820
100 + 7«50

BARK PFRCENTAGE ACCORPING TC FORM CLASS AND SOME ~

INDIVIDUAL SPECIES

Table No. 20

-

*

.
LN

Dismeter ] Abies § Alnus

I Adchclin | Symplocos | Tsuga

Form [Foem

§ -Form [Otherse.

Class ¥ densa nepalen-{dol‘bsopa theifolia E Dumosd Class {Class § Class

sis i ] II § 17T v
1642 18.7 15.5 15.3 13.9 1542 1544 14.8 16.4 15.0
20292 15.3 127 14 .4 11.8 1349 13.5 13.2 id.7 12.9
5 0—39 14 ‘2 12 .2 13 .6 10.5 12 .3 12 .l 12 .1 'J_S .O 10 .9
40=19 13 .6 11.7 12,8 2.4 11,0 1044 112 12 .0 D2
50-59 13.1 11.2 12 .2 .- 10e3 944 10.68 11.3 8.0
60-69 12 5 10.8 11,6 - 0.8 847 10,1 10.7 740
70-'79 j—l .9 10 .5 11 .l — 9 .4 8 .O 9.5 10 .1 6 .4
80-89 10,9 9.9 10.6 - 2.0 T o8 8.6 9.0 549
9002 9.2 9.5 10,0 - 8.6 7 ol - - Bed -
100 + 8.9 O.1 D5 - ) 6,7 - v Te9 -
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