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LREFACE

-

The project arsa which forms pPrincipal catchment of Tali Pulp and

Yapor Mill, henceforth named asg 'Tuli Catchment!? extends over an ares of
263,07 k:m? The Survey of Forest Rescurces of Tiii catclment was taken up
WQ?S—?Q and was completed in about six moaths time., The broad
objectives of the survey were —

1) ® estimate the total growing stock of commoreial timber withix
a4 error 1imit of + 10% at 95% probability level of total growing
stock of wood.

ii) T furnish an estimate of bamboo and reed stock in the area,

1i%) To furnish volume table for important commercial species.

The report presents the basic facts about area surveyed, the
methodology adopted and findings have been produced in the form of report,
Ar abridged report showing in a nutshall a Summary of the main resort haos
also been preparoed.

The forests primarily belong to Assanm Valley tropical wet evorgraon
tyre which is milti~storyed end evergreen in nature, The forests prescnss
& most picturesque type of vegetation with a rich variety of species. Bumboos
are found in almost pure patches over extensive areas. Roeds also arc
present., & seems the recds and bamboos are Bocandary successful Crop.

The project aroa reflects a gloomy picture for further developmmnt
of timber ba‘sed industrics. From the available surplus of Reoeds and Bamboos
in the arca it is obscrved that about 75,000 MT of pulbable materizl for
uso in pulp and papor industry is available as surplus, I} ig jlist sufficient
to foed the 100 tonnos/day por wmill alroady establishod at Mmld, It is
cautioned ot thisg Juneture that mtensive Management Shane rmst be driwn up
by the State and Stress is to bo laid on ¢reating plantations for augmenting
sustainod yield of probable matoerial, -

4 naive approach may upset the entire working of the pill and would
havo o dovastating effect in the lang run. It is bresumed 2ll these foctors
mist have been considered While establishing the factory as the adjoining
area have some bagpboos and recds it would be possible to utilise such
pulpabl e materials to hridge ANy gap in supply of raw material that may be
faced in futurc owing to loss cut—turit of moeds and extensive felling due
to shifting cultivation., Since tho reed specics have come up on degraded
and demueded land and neither sufficient growth data nor management
GXpericnce are avalilsable, there is no irmediate scope of Improvemant of
stock, X has, therefore, becone essential to lay omphasis to replace such

N T
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crop with massivo plantation of maboo to regulate the flow of sustained
yiold,

Wnlle forrmmlating the devdlepment activities in” the factory soctor,
certain retarding factors that stand on the way for industrinl dovelop—
mant need 2 close consideration. ‘]he‘d:nportant among than are the spocicl
geopgraphical coafiguration of the rogion viz. hilly and' difficult terrain
and lack of infrastucture facilities., Besidos, the shifting cultivation
has alwyys ranained o sore problem in the area that pats a halt to any
forestry activities to bring about an effective change on the sSocio-
ecoomic uplift of the people. '

B 1s impressed that the State Forost Department should tako note
of this alarming situation and must adopt proper stops to socure willing
and woluntary cooperation of the people to subject their land to'new
Jgri-~3Silvicultural procticos.

The paper mill alrocady ¢stablished at Tuli, is indicative of tho
fact that feasibility study rust have been carried ocut ot sufficiont
depth to appreciate thoe lipiting facters oncircling the rhysiography and
quantun of availability of raw muaterial. The field work and drafting of .
reoport was carriod cut under the able guldance of Shri A4.B.CGmaudluri,
Zonul Coordination.

The Proinvestmont Sarvey of Forest Roscurces acknowledges the
hard and ardudus work put in by the mombers of the staff of Eastern Zono
hoaded by the %SHnal Goordinator,

81/—
Chicf Coordinator,
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PR EAMBLE

\

Tuzuriant bamboce Torests are the pride of the Eastern
Indian States., A wide varieties of wvaluabkle bambcoco species
are grown extensively in these States. The gregarious occurr-—
~eénce of bamboos in [Lastern region surwvwass all other States
of India in respect of number and density. These huge poten-
~tigl o©of basic raw materials prompted most of the BEastern
Indisn States to get their bamboo wealth suﬁybyed by the
Pre~investment Survey of Forest Resources Organization. So
far bamboo wealth of Tripura, Manipur, Meghalaya and a part of
Arunachal has been inventoried., The vast rescources of bamboo .
in FBastern Indiesn States prompted the Govermment to establish
the factories at Tuli, Badarpur & Jagi Road for utildidation
of existing raw materials.,

The Hindusthan Paper Corporzation Ltd. (A Government
of India Undertaking) was entrusted with the job of delinea-
-tion of bamboo bearing areas in Tuli industrial catchment
of Nagaland for Nagsaland Fulp & Paper Company. The Corporation
worked Jjointly with the Governmen of Nagaland, The caichment
gtudy covered an area of 1,500 km“ divided into six industrial
sectors. Thig investigation centred round delineastion of bam-~
~boo and reed areas with modern technigue of photointerpreta-
~tion. The details were transferred on the base maps of
1:50,000 scale with the help of wvertical aero sketch master
and area calculation was carried out using 0.% x 0.5 cm,.
dot grid, -

The study bhas revealed some interestiﬁg fegtures.
Bamboo occurred a s pure _patch in about 425 km aml as an under=-
Fstbrey&in:aboﬁta¢7Sukmz;amhusinppboximéﬂﬁlyxover 50% of the
total area contained bamboo which could be made available for
Tuli Paper Mills A reconnaissance purvey of the Tuli catchment
was done by the O0fficers of the Chief Co~ordinatorte Office
and a report was submitted in May, 1976.

The National Remote Sensing Agency also carried out
a Satellite Remote Sensing @f Natural Resources of Nagaland
at the reguest of North Eastern Council {Government of India).
The rroject envisaged an intergrated survey of the entire State of
of Nagaland to provide basic information regarding forests, Lzndus
lenduse, soil, geomorvhology and geology for the development
of the region. The execution was done in six nonths time. It
was found that inventory of the existing resources and Periodic
survey of the exploitation and regenergtion are +the primary
requisites for planning and cxecution of developmentzal pro-
-gramme, The mountain valleys were found *to be narrow and V-
shaped . The Organization stressed that economic development
of this region depend upon setting up of forest based indus-
—tries. It also stressed on fTull exploitation of mineral
wealth. .

o While making recommendations they observed that indis-
?rlmlnate felling of forests have been done dn the wpast and
qhoom cultivation has extended =all over state, Bamboo resources
in the area was found to be pPlenty. They suggested immediate

checking of indiscriminste destruction .
. of forests and + o
afforestation of the blank areas. Tntensive
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stroduction.

T
3 _ A paper mill designated as Kagaland Pulp & Pper Company has-
alrcady been established undexr the Fourth Five Year Plan period with

En investment of Rs.62.55 crores. The S tate Govt. subscribed;R5.425
akhs upto 1977-78 towards its share capital. An aea of 1n0 Kme

was acquired at BEs.4.50 crores for preservin terials like
bambon and reeds. : P g raw mte

1 . Th? mdlll was expscted to produce 1N0 trnnes »f writing and
printing paper per day with annual intake of 75,s00tonnes of raw
ﬁéterial with equal gquantity ~f habboo and reeds. HSut actually
472ere 1s surplus of 19460 MT of bamboc and 56196 MT of reed, aWout

=+000 MT in total. In tha meantime, the Hindustan Paper Corxrpora-
tion,Ltd.,The Rcme te Sensing Agency and the Preinvestment Survey
Of {Forest Resources,Dehra Dun carried out investigations and '
reconnalssa~nce survey separately. X

Lately, the Preinvestment Survey of Forest Resources:haStern

Zone,Calcutta carried out the resources survey of Tull Catchment

areg on a sound statistical footing and the present report is the’
cut-come pf this recent survey. =

e P e - - e

The Background,

-

Nagaland is one of the smallest States in India with an area of
16,527 km2 which was separated from Assam and was inaugurated onrlst
December, %3 1963 with its capital at Kohima. The State is bounded in the
North by Arunachal Pradesh, South by Manipur, east by Burma and west by
Assams It has a population of 5,16,445 (1371 census).

The 5tate is located in the northern extension of the Arakan
Yoma ranges representing organic upheavals in this part of the cowmntry
during cretaceous and tertiary periods . The State consists of a narrow
strip of hilly country running North=E£;st to South=East and facing the
Assam plains to its ngrth and morth—west. The geographical area of the
State lies between 25 2DV to 952 15! sast longituds.

The population of the State is over 5 lakhs and is almost entirely
tribals. There are as many as sixteen tribes and sub=tribes amongst the
Nagas, with their cuwn distinctive languages and cultural features. Most
of the tribal peoples are living in the villages which are s&tuated on
the hill tops in @ifferent parts of the State. From long past people
preferred hill tops as villaye site imspite of the fact that they uers
Facing difficultiess in transportation of water and other dally commiditiese.

Econemy of the village poeple of the State depends on shifting
cultivation (Jhuming}. But increase of population and continuous decreas—
~ing productivity of land had a retarding effect on the economy of the
Statee On the other hand “Jhuming" enhances soil erosion on hill slopes
of denuded forest areas, which upset the ecological baiance of the areae.
Local people adopted "3huming" as an ancestral agricultural practice from
time immemoriala

At presen? Goverment have taken up different schemes to remove
this practice and'change over to permanent cultivation and terracing.
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LHAPTER = I.

R

GENERAL.

Names of the arsas

The present project area comprises of small areas of Mokokechung,
Tuensung and major portion of Mon administrative districts of Nagaland.
The Divisicnal Forest Headquarters are at Mokokchung, Tuensong and Mone.
The project area which Farms principal catchment of Tuli pulp & paper
Mill will hengeforth be named as "Tuli Catchment" and extends over an area
of 2263407 km<,

location s

The project survey area lies batwesn 94720 45" to 95%14148" gast
longitude and 26°38' to 27%4' North latitude. The northern side of the
project area is bounded by Assam, the southern side by Tuensung, Mon and
Mokokchung Districts of Naegaland, the eastern side by Thdrap district of
Arunachal Pradesh, Burma and the western side by Assame

Out of the toal project arsa of 2263.07 hmzl_MDn %istrict covers
1615445 km<, Mokokchung 469.42 km2 and Tuensung 178420 km%,

factors of locality s

The terrain in the project area is mainly hilly and undulatinge
Mokokchung and Tuensuvng Districts are more hiily than-the Mon district.
Tuli, 7ijit and Firu areas ars comparatively more or less flat. Southern
part of the project area gradually rises in eleWation towards the south
and sast. Average altitude of the whole project area varies®feom 700 m.
to 800 ms and the highest altitude is about 1300 m,

The original inhabitants are Nagas, who are said to be admixture
of (1) the Negritces (2) tre Australoids and (3) the Mangoloids and ara
probably the earliest people of Nagaland. Tribal people rosiding in the
project area arc mainly Aos, Kongyaks and Phoms who are basically rural
in character. about 117 villages are distributed throughout the project
area with a population of 1,15,917.

The main occupation of the village people is shifting cultivation
(3buming). Jhuming is widely extended all over the hills of Nagaland.
It is the most primitive and traditional methad of cliltivation of the .
Nagase '

In such practice the selcted area is used continuously for tuwo
years with 8 to 12 years rotation. Jhuming is solely depehdent on the
seasonal rain. Besides, many of the Nagas sarn their livelibood by huntipg,
fishing, weaving, minor forest prioduce collection, cane and bamboo work
blacksmith for making iron implements atc,

The innmeriine restrictions to get entry in Nagaland is ons of the
most vital factors which indirectly influsnced trade and transportation
of ferest produce and Forest workse There are restrictions for general
public for getting.entry in the State for different works in the FPorest.
Only the village authority arrange daily labourers for different depart--
mental workse.
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Tede Physical faature 3

The terrain is in genaral hilly except the North-~Eastern poption,
vhich is comparatively of easier gradient.

The area is criss-—crossed with seasonal streams which drain into
Tiru, Jhanzi, Diku, Tigap, Sinyng, and Tijit rivers, in the project area.
They..are the main rivers in the area which finally drain to the river
Brahmaputra.

1.5. Geology, Rock & Soil

The project area comprises of Mokokchung, Mon and Tuensung
districts_of Nagaland State. TEe State covers an arsa of approximately
165527 km® in which 2263.07 km? were surveyede

The rock secuence is of the geosynslinal facies, represented by
the Oisang group {lower and middle Eocene—Upper cretaceous), the Barail
group {Uppér Eocene and Oligocene), the Surma and the Tipam group (Miocene),
the Namsang beds (Mioplioccens) and thae ODihing group (Plioceus pleisloceus).
On the North-western flank of the Naga hills, occurs the structural uvnit
called "The belt of Schupen" consisting of eight or mors overthrusts over—
ridding one above the others forming an imbricate pattern. The Northe—
western margin is demarcated by the Naga trust which separates the Folded
sediments of "The Belt of Schupen™ from a little attached flat to gently
dipping beds occurring north of the belt. In the South=—sast "Tha Belt aof
Schupen" is separated from the Disang group of rocks by the Disang trust,

Rock types occurring in the ares mainly comprise of grey splintery
shale/slate, sandstone, carbanaceous, shale with coal. seams etc,.

The soil is loam type, rich and acidic in nature. The texture
becomes finer on southwards due tao additional humus content. The soil is
highly susceptible tc erosion and in many parts where Jhuming is in prac-—
—tice, has lost its fertility. In the valleys and plains the soil is deep
alluvium formed by the washings of the hills and river deposits.

1.6 Climate 3

The area fells undar humid tropical climate. The monscon starts
in May and continuss +ill September. The area receives on an average of
2000 mem. rainfall annually. Mokokchung receives about 3500 Mem. and
Tamlu about 2500 mem. annuallye. In the adjoining areas of Assam at Sonari,
Nazira, Sibsagar & Amguri average annval rainfall is 2500 Memaey 3000 mema,
2200 meme, & 3050 mem. respectively. At Tijit average annual rainfall is
1644 pame A heavy rainfall occurs between June & September.

Mean maximum and minimum tempsrature varies betwsen 23.8°C. & 13.
a°c. re=mpectively. June & July are the hottest months of the yeare

The percentage of humidity varies From 7S5% to 85% in the locality.
Humidity is generally high during the rains. December and January are the
coldast months. of the year. Fog is noticed freguently during the period
from November to Februarye. Heavy dewfall is observed during winter.

The climatic condition of the area is generally healthy.
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1.7« The poopla and their socio=-economic condition 8

The inhabitants of the State are an Indo=Mengalied folk with a
doczen of major tribes along with sub~tribes. The speaking languages and
dialacts arc more than double the number of tribes. There is a common
languages among them known as Nagamiess, which is the main source of
correspondence among themselves and the people of adjacent plains. The
official language is English. The people are as a whole agriculturist and
are mostly dependent on Jhum cultivation. The Jhuming is being practiced
frem the time immomorial, At present terrace cultivation is being encoura-
-ged by the State Government., But still this is not adopted by the inhabi-
tants. The main erops are paddy, maize and millsts. Also pulsess, grams,
chilli, pumpkin, ginger, castor and tur are cultivatad. Thencrops are
sold to plains of Assam to meet the other necessary requirements, specially
salt and othar matorials which are not produced in the area.

The people are primarily dependent on forests. About 80% of the
total population of the catchment area earn their livelihood by Jhum
cultivation. Besided the important cottage industries of this area are
spinning and weaving, rearing of Endi and Muga, carpentry, blacksmithy,
mat-making, making of bamboo and cane goods etc.

For the domestic uses the local people require firewood, construc-—
—tional timber, polcs, bamboos, canes, reeds and grasses including thatch
from the forest produce.

148. Infrastructuro 3

Tha North—castern region is potentially rich in mineral resources.
Nagaland has deposits of coal and lime=stone near Nazira and in Tuensung
Districte 0il & Natural Cas are avallable in Assam not far from the pro-
—iject area. Coal is available in Meghalayae. Assam, Makum and Jaipur-Dilli
areas have coal fields. Lime=stone and Dolomite ars available in Garo,
Khasi, Jaintia, North Cachar & Mikir hills. Sillimanite is found in
Sonapahare All these resources are located very near the project area.

Electricity production is a fermidable constraint in the develop-—
—-ment of industry in the region. Kopili Hydro-electric project with a
proposed instzllstion of 250 MW is likely to help industrialisation in
the regione

The distributionmof hydro-potentizl § the North Eastern region
is as follows 2~

South bank of BalBmaputra Bouwer potential at 60% L.f.
in million Ku

1e Kﬂpili Ualley 0.6
2a Umiew — Umiam - Umtru = Khri Oed
Je Umniam — Umkhan 0.4
4, Kyns—hi 0.5
5. Other small rivers in Khasi & Jaiptia hills. g:%
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North benk of Brahmaputzra Powsr potential at 60% L.F. in
million KU
He Dihang, Dibang, Llohit, Kamrup
& Subansiri- 8.8
Bﬂrak valley & Manipur river -
' Lokiak, Barak and others 1.0

Other infrastructural requirements of the araa is a whole are
very unsatisfactory. lLack of communication and transportation facilities
is the main cause for ths backwardrmess of the areas There are two all
weather roads namely Amguri-fokokchung Road (104 kma. )} & Sonari-fMon road
(55 km.) (linking this territory with the rest of India) which are also
liable to interruption dus to land=slides during the rains. The nearest
Railway stations of Tull catchment area are Naginimara, Amguri, Moriani,
Bhai ju & Simulguri.

According to availlable information a total of 900 km. roads exist
in the project area cf which metalled road is 95 kme , gravelled road is
211 kme and kaccha road is 594 km.- Besodes 53 km. extraction path and a
naw road (120 km. approximately) are under construction which will lead
from Dimapur (Nagaland) to Delli (Assam). Simulguri—fon road via Nagini-—
~mara is widely used for extraction ©Of timber.

From Mokokchung, Kohima can be approached by Nagaland State
Highway throubh Wakha. From Tuli three roads lead to th-ee woll nown
villages which are Tuli-Wamaken road (8 kme), Tuli-Kungtsung to Luba
(6 kma) and Tuli-Mulungy-insentroad {7 kma).

‘There is sufficient flat areas to store raw materialsa Principal
depots are situated near the Rail/Road/River head so that the materials
can be transpcrted promptly. The forestry division, Indian Photointerpre~
—tatiom Instituts, Dehradun, suggested the location of a fauw depots in
their as follows :-—

Industrial Sector Distance from Tuli in kme. . locatiocn of Fores® D2pct.

Namsa 120 Namsa village.

Naginimara 70 Naginimara

Singphan 68 Cn Dhiku Singphan near F.R.H.
Tull 0 Near Mill site

Geleki 58 Near Geleki Chankdi

Sachak 7 Sachak near Mokokchung -

Mariyani roade.
1.9. Area s

The study area lies within the North latituds of 26°30! to 27%:
North and East longitude of 94920'45" and 95914148" FEast and form part of
three distmicts viz., Mon, Mokokchung & Tuensunge.

The survey was condicted over 1615.45 km2 of Mon district,
469.42 km? in Mokokchung district & 178420 km2 in Tuensugg district
(Mar - 1).
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Stratumwise area statement is given hersunder. In
lateat aerisl
this statemtn has
travarsed svary km
topa=-sheat.

absance of

photograph or any area statement from the local officials,
Eoen made from ground suruey of the field staff who
of the project area and reflectsd the observatipn on

149.1. Stratum—wise area statement of Tuli catchment (Nagaland) {(Map-2).

Reed

—Map sheet Bamboo T TEver~  Semi- Misce Total Jhum  Others Total
Number. forest forest groen evargrean with forest area.
forest forast, bamboo ares.
1. 20 . 3. 4. 5. 6‘. 7. B. _ 9. 10.
B3 J/6 328 ha. 4150 ha. = 1535 ha. - 6053ha. 567 ha. = 6620 ha.,
83 19 370 ha. - - 471 ha. - 411ha. - - 411 ha.
83 J1/10 - 28919 ha. - 3817 ha. 1608 ha.34344ha.3706 Bae 15000239550ha.
B3 1/13 - - - 29582 ha. - 29582ha«3425 ha. 3000" 36007"
83 /14 ~ - - 1060 ha, - 1060had4352 ha. 4000%" 494521
83 Mm/a -~ - - - 795 ha. - 795ha. 132 ha. - gz7n
83 N1 2682 ha.t1355 ha.s = 9325 ha. - 23362na24746 ha. 1500" 43608Y
83 N2 T - - - - - — 43732 hae = 437321
Total: 3380 ha.44464 ha. - 46155 ha. 1608 ha.95607ha.120700" 1000072263077

—

1.9.2. Districtuise area statement of Tuli Catchment, Nagaland.

5ls Toposhaet o Name of District Total area
Noe Number Mon Mokokchung Tusnsung
1. 83 J/6 - 5 66.53 km< - 66453 km2
2. 83 1/9 1.83 km 2.42 " - 2 4425 M
3. 83 /10 - 399,17 1 13.74 km 412,971 "
4a 83 3/13 335.40 ¥ - 24.62 v 360.02 v
S. 83 /14 369,60 " 1.30 @ 139.84 510,764
6a 83 M4 Be27 ' - - 9,27 M
7 83 N/1 512,27 " - - 512.27 "
8. 83 N/2 387,02 M - - 387.08 v
Total 3 1615445 1 469,42 W 178.20 "V  2263,07 ¥

¢

1.10.Map_& aerial photographs

The Survey of India prepared maps of the region in
a scale of 1:50,000.

1972=-1975 aon
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The follcwing are the details of Index number, scale, year of

survey atc,

SURVEY OF INDIA MAP COVERAGE AND PROJECT AREA.
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Scale

Index Nag. Yoar of -survey Area of the project .Aemarks
within the map sheet
in km“.

83 Vo 13 50,000 1974 62.48

83 /9 1: 50,000 1974 4a12

83 3710 1: 50,000 1974=75 391.78

B3 1/13 18 50,000 1974-75 358.99

83 1/14 1: 50,000 197475 492,99

83 M/a 13 50,000 1972=73 B476

B3 N/1 1: 50,000 1974-75 514,81

83 N2 13 50,000 Trace copy 429,14 . _

Total area 1 2263,07 km2

Rerial photographs were not available during the course of our
survsy. The Consultancy report by the I.P.I. on the part of the project
arsa was based on aerial phgoto=-interpretation and transferring the area

on base mape.
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CHAPTER - T1I,.
JHE RESOURCES BASE.

Vegotation 3

resourass of pssam falling in the districts of Jorhat and Dibrugarh to

the north and north~west and Tirap forssts to the east. The principal
valuable speciss of high density are — Shorea assamica ang Lipterocarpus
MacroCarpuse A detailsd list of other x% tree species; shribs, bamboos apd
grasses occurring in. Nagaland forests have been given in Appendix = I of
the report.

The forests primarily belong to Assam Valley tropical wet aver-—
—green type which ars multi-storeyed and evergreen in nature. Dipterocarsus
macrocarpus (Hollong) and Shorea assamica (Mekai) occur in the top canopy
towering all other trees. Dther comparatively minor species in the top
Canopy are Artocarpus chaplasha (5am), amoora wallichii (Amari), Cinnamomum
obtusefalium (Gonsoroi). The middle storey mainly consists of Mesua ferrea
{Nahor} and Vatica lanceaefolia (Morhal). Other associated species are (i
Michelia species (Champ), Bombax ceiba (Simul), Gmelina arborea (Gamar),
?diga oliqoggphala (Halduchopa}, Syzizium speciss {Jam} & Dysoxylum specges

Bandardima).

Unlike the forests of Tirap or Dibrugarh, Dillenia, Erythrina,
Kydia, Bischofia, Termigalia myriocarpa have less incidence of eccurrence,
Altingia excelsa is uidespread.

The ground cover has evergreen spdcies like Pinangas gracilis,
Laportia crenulata, Alping allughus, lsea sambucina, Engonis balasamina,

Calamus species.

Mekai {Sharss assamnica) Forests. N

In higher elevation this specias occurs sometimes in pure formaticns,.
In the top storey it forms 70% of the crop at places. Other associates ape
Amoora wallichii, Michelia champaca, Toona ciliata & Artocarpus chaplasha.

Forest types.

The forests dealt with can.be subdividad into two broad categories,
the Hollong forests and the Miscellaneous forestses The former, better
Named as the Assan Tropical tvergreen forest fFits inte the climatic climax
vegetation of the locality and the latter is a seral type which should
ultimately lsad to an evergreen type if unaffacted by the biotic influsnce,

Assam Tropical Evergreen Forests.

This typz is most picturesgue blessed with a rich variety of
species, and compriscs of the best stocked stands in the area. It starts
from the western limit snd becomes more pronounced in character as it
proceeds eastwards, attaining its best and most typical condition in the
Tijit arez. These forests occur in a tract where the rainfall is heavwy
and the climate is damp. Even in the comparatively dry wintor months,
there are sither occasional showers of rain or beavy dew~fall at nighte

The crop is composed of severgl Cancpy layers, most of the COmpQO=

—ent species are evergreen in charactere The top canopy is characterised
by Hollong which towers majestically wver the rest, with clean straight
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boles upto 35 m. or more in length sometimes. Dipterocarpus is asstciated
in the tep canopy with Hollong and Mekai. This associaticn of Hollong and
Mokaili is, howsver, not uniform throughout thess fForests.

Other species that tend to reach similar heights in the top canopy
are Sam, Ampl, Gonsoroi differsnt kinds of Sopas etc. The occurrence of
these species is only sporadic in an other—wise gregarious ceop of Holleng
and Mekai. The latter species are generally confined to the better drained
arsas in these forests and when drainage conditions become poor, thay gct
replaced by other spocics like Ajhar, Uriam etce

The middlc storey is characterised by a preponderance of Nahor
and Morhal, the former is a useful timber species while the latter (anothoer
evergreen Diptorocarpus)is used as firswood at present. Both cast a
Fairly heavy shade on the forast floor, the former being particularily
heavy and govering a wider area on account of its spreading crown, Sesides
these two, there are several other speciss that make up the middle storey,
the more common among them being Bandardima, Bhomora, Bonboguri, Dhuna,
Jam, Phulgomari stc. -

Reganeration of the principal species like Hollong, Meskai and
Nahor, is found practically throughout the forests. Other commarcially
important species regerneration is generally confined to places near
about the mother trees.

Miscellancous Forostse.

This type occurs in scattered patches of varying sizes. No single
species 1is particularly dominant in this type.

In these forests the characteristic foature is that the top canopy
is predominated by deciduous species whose leafless period is shorte In
guality, these Forests contain a much poorer type of timber than the ever-
~green forests and arc composed of a number of species that are of little
commercial valua. A variety of scils are encountered in these forests
ranging from a sandy to clayey texture, but generally thes soil is deficient
in plant food.

The most common tres in the top canopy is Bhelus. It touwers over
the roest and grows to gigantic sizes but has a poor stem form on account
of its large buttressing habite Its occurrence is uniform throughout the
forests and is found on almost all kinds of soils {though it prefers
well~drained sites). Among other species in the upper canopy arc Amari ,
diffepent kinds of Sopas, and Sam. Occurring to a lssser extent are
Bogopoma, Gonsorci and Bonsum, among the important timber trees.

Bamboos are found in almost puUre patches over extensive arsase
They also occur in mixed association with miscellaneous crope. Besides,
extensive areas are covered with bamboos and reeds occur as secondary
forestse. In Moiat Deciducus and Semi—evergreen forests bamboo occurs
as scattored crop. The principal species are Dalu {(Teinostachyum dullooa),
Jati (Bambusa tulda) & Kako (Dendrocalamus hamiltonii), D. hamiltonii
occurs ovar extensive areas and arse prinecipal raw materials for papsr
and pulp industry.
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Reed Forests.

Repeated 3huming on a particular site reduces soil fertility to
a state where tree crop, even herbs and shrubs fall to grow. Such soil
pccurs sxtensivsly in northern Nagaland and have been invaded by primaridy
three tall coarso gr~ss species viz. Neyraudia renaudiana {Khagra),
Thysonolacna meximz «Phul jharu), Erianthus ravennse (Ekra, Ikra), and
alsoc Saccharum specimse. These reeds form basic material for pulp produc-
-tion in the project area which is a unigue phenomenon in the North
Eastern Indiaz.

Land Uss.

The land, in HNagaland, belongs to the people. There is no plot
without an owner. Ezch tribe has a well defined territory. Within the
tribal territory every village has a wall defined aresa of land. The
inter—villago territory is classified into s~

(i) Primary or Agrigulture Land.
(ii) Subsidiary or buhdding and Reserve lande.

The Agricultural lands are divided into "Lineage land" & Indivi-
—dual land". . b

The individual has absolute right over his lande. He has a right
to share the produce of the land, to transfer holdings, to alienate and
to grant right of usz to otherse. The man who turns a piece of jungle or
a plot of wate land into arable land becomes the ounor of” theo lande.

Except Reserve Forests, Protected fForests and Government holdings,

two customery rights enjoyed by the people over the entire land of the
State are - X
1) The rights of rotational Jhuming by cutting-and burning the
vegetation,
1i) The right of levying a charge as "Naga Commission on any
forest produce removed from the area for trade purposes.

The area doalt with constitutes 1% legally protected forest
whilse the whole Nagaland constitute more than 1% but less than 2%
legally protected forest area.

Demarcation 3

The tract dealt with has no legal position as a foreste. 50 po
demarcation was evor donee. Singphan, the only reserve foresti of the
project area comprising an area of 2330 ha. is wall demarcated with
natural and artificial features. Besides the entire project area comes
under the village forests. Though the areas of village forests are fixed

and inter village demarcations are permanant and undisputable, yet
well managed boundary line has not been observed during the time of the
praesent surveye.
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logal Status:

Tho land belongs to the people and the Government has no right
to interfere.” The provisions of the "Sadiya Frontiar Tract Jhum Land
Regulation, 1947" ars being followed in Nigaland. The villagers have
right to realiss some monsy ~known as "Nega Commission® For themselves,
over and above thz GCovernment royalty payable by the purchasers for
removal of timber and other forest produce.

The individual has right to render his land for a public
purpose on payment of reasonable compensation with formal acguisition
proceedings. One loses his customary right to Jhum land if the land is
left uncultivated Far arperiod of thirty yearse. This provision helps the
Forest Department to convert these valuable forest into a "Reserve Forest!
or"Village Forest" under the newly drafted Nagaland Forest Act, 1967,

The following areas hava been purchased by the Forast departmentﬁ‘ )
in the projsct areca from the local people for raising bamboo plantation
under the supervision of Nagaland Pulp & Paper Company, Tuli s

b

1. Jaboka Forest Bamboo area = - 2142.91 ha.
2. Naginimara hatadi bamboo arsa - 1207.69 ha.
3e lWanching Forest bamboo arsa - 674.8B9 ha.
4, ltirumen bamboo area - 429,14 ha.
S« Kongtsung toluba bamboo area - 441466 ha.

6« Melungyimsum reed area - 735.08 ha. .
7. Kongtsung toluba reed area - 692.30 ha,
8. \Wamukam reed ares R 31174 haae
9« Yimchenkimong resd area - 198,38 ha.
10. Merangkong reed area - 77246 hae.
Total 7606425 has

-

Matural Reoscurces s

- The State is rich in mineral resgurces. The coal=field arsea spread
from Congon (nRc.r Naginimara) to Tamlu in Tuensong district. Cosd was
extracted from Kongon Belt till 1963. Discussion is going on at present
among State and Central Governments for exploratory drilling of the same
area. Promising depaosit of coal located in Tiru valley area in Mon district
by the Gsclogical Survey; o0il field was also found in tho border of Assam
& Nagaland on the bank of Dikhu river. No large scalae operation has yet
been undertaken.

Preliminary actions have been taken for implementation aof the 1000
Kew. Dikhu Micro-Hydel project on Dikhi river with an estimated cost of
RS. 64400 lakhse.

River beds, stones and sand are giving a good amount of revsnus
to the Forest Departmenta

.

Forest Resourcos s

The divergencs of altitudinal and climatic conditions have made -
this area favourable for growth of many kinds of trees, shrubs climbers
and herbs. The.forest areas ars mainlty under the ownership of village
headmen and the exploitation has not been on sclentific line. The civil
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administration must take immediate steps to settle the issue of

of resources now made whll prove Futile in the long rume. -

protection,

"demarcation & scientific management of Forestsg otheruwvise the assessment

It has been found that Dipterocarpus macrocarpus, Shorsa assamicag

Vatica lancefolia, Mesua ferrea have high density. Besides these, Amoora
wallichii, Artocarpus chaplasha, Canarium rosiniferum, Endospermum chirfense,

Stercospermum species, Altingia excelsa, Garuga pinmpata, Cinnamomum

glanduleferum, JTerminelia citrina, Castanopsis species, Nyssa Jjavonica

Schima wallichii, Ailanthus grandis have high incidence of occurrence.

feeds have invadsd many clearfelled areas as secondary succession

species of which Saccharum arundinaceum (Ekra, Ikra), Neyraudia

raynatudiana

(Khagra), Thysanolaena maxima (Phul Jharu) and Erianthis revennawo {(Fksro)

are wids spread and occur either as pure crop or in dense associations among

themsslues.

The most common bamboo species are Bambusa tulda (Jati)

and

Dendrocalamus hamiltondii (Kako)e Bambusa palida (Bijuli}, Melocanna

bambusoides (Muli} and Pscudostachyum polymorphum (BL jal) and they occur

sporadicallye.

Distribution of Forest Rssourcas 3

Dwing to the divergence of altituds & wWariability of vegetative
character in the area, four distifnct strata namely reeds, bamboo, misc.

& semi-—-evergresn could be recognissd.

The rpercentage coverage of area by each stratim is as under t=

Strata Area (ha.) "% of arsa covered
by the stratum.

Bamboo forest 3380 hae 1.49
feed forost . 44464 hae o 19.85
Semi-cvuergreen forest 46155 bae 20439
Miscs & bamboo forest 1608 hae— 0,71
¢/ Other + Jhum 130700 haa S57.76 «
o g_j
p 3

Or perusal of the study on e species and diameter distribution

of stems in the stratum, the following picture is revealed -

S5tratum stemy/ha. % of stem in {(10-29)
. diameter class

Reeds V/ 44,145 T6.8

Bamboo..o/ 694351 7642

Misc. & bamboo~q/ 854600 73«8

Semi-evergreen \/ 205.495 7247

T

The above figure pinpoints the fact that there had bsen

an

indiscriminate felling of mature & over-mature trogs in the =roze.
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Productivity of Bamboo & Raeds 3

Chemical & physical status of soil under shifting cultivaticn for
ages have been studied. Progressive decline in the productivity of hill
slopes has been established. Exposed bare rocks are clear e&videncs of
excessive spil erasions ‘The rasult is the rsduction in water-retenticn
capacity of =soil. -

The yuantity & guality of bamboo. & reed praduction, as such, in
the jhum arsas in Nagaland are not sams as on virgin lande. Morsover, in
the second & subseguent cycles the total production is bound to be on ths
decline.

Keeping these in mind, it should be considersd imperative to raise
bamboos as plantation crop and to work them silviculturally without much
depsnding oa the natural crop in Jhum areas.

Bamboos =

Both clump forming and nonciump forming bamboos are available in
the Tuli Catchment area. Among the clump forming bamboos Dalu (Teinostachyum
dulooa), Jatti {(Bambusa tulda) & Kako (Dendrocalamus hamiltonii) occur
gregariously over an extensive areas, whils the nonclump forming bamboo
{Malocanna baccifera) is very insignificant and negligible.

Bamboo occur as pure crép in a limited area, bulk area of bamhoc
is in Miscellanecus forasts whers thay grow as understorey. Non-clump
forming bamboo is virtually absent in the study area.

Reed @

Reeds grow as pure crop on much dsnuded soil. Thres specias are
conspicuous viz., Neyraudia reynaudiana, Thysanclaena maxima and
Erianthus ravennae, though Saccharum occurs hero and there.

Shifting Cultivation vis—a-vis Forest Assources =

Thowgh agriculture is the only source of livelihood of majority
of the people yet rational land utilisation had not been possible gue to .
difficult terrain, climate, Taboo, Social custom and belief.

it ‘has already been mentioned that land rights vest either in ths
village cemmunity or class. In some cases the rights wvest on the chief
or Siem or Head of ths class. Non=-existence of rscorded individual rights
poséas a very serious restriction on the flow of agricultural eredit te ths
cultivators from any institutional agency, be it a bank or a coopesrative
society. The Covermnment of Nagaland have the way for the flow of agricul-
—tural credit to the farmers through the village ccuncil. A recent
legislation has authorised the village council {in Nagaland) to obtain
agricultural finance from the State Bank OF India and distribute it
among the farmerse.

Many DOrganizations are associated with the study of sccio=sconomic
aspects of jhuming viz., the North E£ast Council, the State Governments,
the Nehru & Gauhati Universities, the Anthropological Survey of India, the
North Eastern Council for social scienée research, the Forest Soil
Conservation, Economics and Agriculture Departments and other Qrganisations,
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but unfortunately no authentic data on the area under jhum is available.
*Data put forward by different organizations differ considerably. It bas

not been clearly stated in such reports if (i) the areas affected by jhum
have been enumerated on cumulative basis or (ii) areas on a particular year
under jhum has been enumerated. No estimation of area undsr jhum has. been
based on close study of aerial photographs followsed by ground survey.

While the Chief Conservator of Forests, Arunachal Pradesh puts the
total area affectad by shifting cultivation te 40,000 km< in his territory,
available reports indicate areas under jhum to be 4269,00 km2 {see pags 95
of Social & Economic Problem of Ne.E. India, BsBs Publishing Corporatiaon,
Delhi, 197B). Similar desparity as deserved in the Figures of the Natlional
Commission on Agriculture (Area under Jhum is about 4530.00 km?Z_(vide N.C.A.
teport Part — IX) and the areas affected by Jhum is 26940.00 km“). Furcther,
It 1is observed that about 45,000 families are concerned with Jhum in Karbi
Anglong & 13,000 families in North Cachar Hilils (in Magaland 80,000 families
area concerned with Jhum cultivation). Further documents of MN.E. Council
reveal that an area of 700 km? is under shifting cultivation annually in
Karbi Anglong & NeCeHills. Dre GesPe Gupta, Soil Conservation Cirector,
Central Water Lommission, Faridabad puts the aresa Ender jhum cultivation
in North—eastern India to 34330.00 km2 (4980,00 km“ in Karbi Anglong and
M. Cachar)s. All these contradictory figures indicats the mecessity of
proper scientific survey of jhum area.

Although some data are available on jhuming cycle, actual invest—
-lgation figures differ considerably from the recorded reports. In Assam
hills and Nagaland, the jhuming gycles is of 7.11 & B.22 years respectively,
Gn field inspection such cycles have been found_ to have been brought doun
scmetimes to 3 to 4 years in Nagaland. Thess are moot points for any
future assessment of rssources.
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CHAPTER = I7TI

INVESTIGATION AND METHODOLOGY.

3.7. Objectives:

de 2a

3e3a

The major cbjectives of tha survey worked out in consultation with
the State Forest Department are 1

i) "To estimate the total growing stock of commercial timber
wlthin an error limit of + 10% at 95% probability level of
total growing stock of wood.

ii} To furnish an astimate of bamboo and reed stock in the arcse
1ii) To furnish volume tablse for important commercial species
(Rppendix ~ 1)

Aerial reconnaissance, photointerpre;ation & mappingt

The detailed methodology may be perused in the field manual
prepared for the survey. In this respect the I.P.I. made use of aerial
photographs on scale 1% 40,000 which was utilised in the area determination.
Inspite of the scale being small, sevsral small dotails wers identifiable
owing to (&) the excellent resolution of RMK 15/23 Camera (ii) photography
having been taken in Oct. 1972 (iii) good fuality printing (iv) uss of
15 cm. focal length permiting Cptimum relief displacement to lacate bamboo
clumps in betmeen the tress.crouns (v) multi—storeyad crop with prominant
opening in the canopy. These photographs were checked by field survey
by a joint venture of Nagaland Forest Department and ths Indian Photo-
interpretation Institute (IPI). In the delineatﬁon of bamboo bearing areas
the joint team covered an area of about 1500 km*.

In ascertaining the reliability of photcinterpretation a small
part of the area was first photo-interpreted and transferred on the basa
mape This map was checked on the field and was found almost 100% correct
exeept for the areas involved in current fFelling.

Taking help of 1: 50,000 Survey of India sheet a base map was
prepared showing important features liks roads, drainage spot heights,
babitation areas, in the State boundary etc. All these features were
transferred on this base map with the help of vertical aero-sketchmaster,
A dot grid density 0.5 x 0,5 was used to ascertain the arca proportion of
@ach stratum. the standard error of the dot gridding was also calculated
for each stratum. For area dslineation in present survey the aforaesaid
interpretation was also congidered.

Inventory Design =

A systematic cluster sampling was adopted te sstimate the
growing stock of the area. The grid centres ware locatad 23 x 14t
apart intersections. It was found that a grid pattern of 23' x 141?
would generate about 235 grids in a total area of 2263.07 kmZ (Map~3) «
The Survey of India toposheets were gridded considering the terrain,
vegetation and the type of the forests. The plot size was fixed at .1 ha.
of 20 cm. x 50 cme. eachs A cluster of four plots constituted a gride. The
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four plots of area of <1 hae. each are arranged in the form of sayare
1 k?. x 1 km. located at the Four corners of the square (Figure I, II &
I11).

Bamboo @

For clump forming bamboo, enumeration was dons on the entire
plots of 20 me x 50 m. Sample clumps were enumerated on every plot in
the ratio of 134 i.e. for overy fourth clump, one clump was enumerated.
In case of Non clump fprming bamboo, a sub—plot of 20 m. x 5 m. was made
in all the plots of the enumerated grids. A sub sample plot of 20 me X 1 ma
was selected for detailed study (Figure IV & V).

Reeds

Reeds were measursed in a sub plot of size 20 me X 5 me The plots -
wsre laid in all the four plots of the grid. Clump numbers and size
classes wero noted and data entered in bamboo enumeration form (Figure vrY.

field work in plots:

During the field work the plots were located with the help of the
Survey Of India mape Plots were laid out as per design. Plot approach
form (Form No. I), Plot description form (Form No. I1), Sample tree form
(Form No. 111), Plot enumeration form (Form No, I1I-B), Bamboo shumeration
form (Form No. IV), Bamboo welght form (Form No. V), Tree volums study form
(Form No, VI) were filled in. The detalls of the forms may bs found 1n
{(Ampendix — I1). -

Data Processing

A series of data processing operations are involved starting from
the initial stage of planning to ths presentation of the final report.

The data processing steps involued may be summarised under the
following phases 3

I Design and Dnta collsction
11 Editing of the Data
IT1 Estimation of tres volume

v Estimation of Sampling srror
v Tabulation

Contents
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CHAPT ER = IV,

DaTA  ANALYSIS.

Tree Volume Study s

Adeguate number of trees could not be fellaed for construction
of velume equation as the district council authorities did not approva
of felling of any tree in the unclassed forests. A Few trees that were
available were mgasured and compared with ths volume data of Tirap
forests which is adjacent to the project arsa. It was found that the
volume data compared very waslle As such, the volume equations developed
for Arunachal Pradesh have been applied to estimate the growing stock of
the area.

The selected local volume egquations for Tuli Catchment are as unders

Species name tguatilons

Lagerstroemia speciosa u/oé = 0.00094 -~ 0.01248/D + 0.1305/02
Terminalia belerica W/D® = £0.00092 - 0.01336/0 + 0.1052/0 o
Canarium resiniferum i = 0.0942 - 0.06843 -0 + 0.,00129 O
Gmelina arborea U/02 = 0.00094 — 0.01248/D + 0.1305/02
Cinnamomum glanduliferum V/D? = 0.00092 — 0.01336/D + 0.1052/D2
Castanopsis indica V/D?% = 0.00092 — D.01336/D + 0.1052/D2
Teraminalia myriocarpa V/D2 = 0.00092 - 0.01336/0 +_0.1052/D%,
Dipterocarpus macrocarpus Y o = 0.096323+ 0.00%1645 D2

Shorea assamica V/D< + 0.001469—~ 0.0246/D + 0,1529/0°
Mesua ferrea U/D2 = 0,00122 = 0.01219/D + 0.0257/02
Bischofia javanica V/D? = 0.00094 — 0.01248/D + 0.1305/0 o
Mansonia dipikae V = 0.0942 =~ 0.0643 D + 0.00129 D
Rest of the species u/D” = 0.,000836 + 0.00331/D%

Plot volume:

With the halp of the abovs local volums squations the wvolume of
all snumarated trses in a plot were calculated. The volume obtalned in
a plot were added up to arrive at the plot volume,

Tree Density Studys

The consolidated list of tables for distribution of stems by spe-—
—ies and diameter class is given in table Nos. (1.7.1. to 1.1.4).

Contents
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A close study of the stand tables highlights the following Factss:

Semi—evergreen stratas

Dipterocarpus macrocarpus is the most domipant species followed
by Shorea assamica. The following tables illustrates the occurrsnce of
major commercial species in the stratume.

Species name Stem/hae Total Stems % of peccurrence
(000 unifs)

<, v

Dipterocarpus macrocarpus 10.54% 4864506 5.13
Shorea assamica - 6,685 J0B4570 Te23
Castanopsis indica 6.588 304,067 3.21
Masua ferrea ’ 6.490 299, 561 316
Canarium resiniferum Ee246 2BB.299 .04
Nom=commercial 134.151 6181.744 65,28

|

It is observed that Non-commercial specisg in the stratum
acceunts for 65.28% of the total stand stocke

-

Bamboo stratums:

This stratum consists of bamboo forests with variable percentage
of miscellancous speciss.

Among the commercial tree specises Dipterccarpus macrocarpus is
the dominant speciss followed by Dysoxylum procerume. The list of
important commercial species on the stratum is given belcw 3

Species nama Stem/hae Total Stems % of occurrence

(000 units)
Dipterocarpus macrocarpus 1.935 6e542 2.79
Canarium resiniferum 1.935 6.542 2.79
Dysoxylum procerum 1.613 54452 2.53
Mon-commercial 52,906 178824 T 76,29

Thus, thez percentage of non-commercial species in the stratum
is higher and is about 76.29% of the total tresse.

Reoed Stratum:

J Although Reeds are found in pure patches, yet in some areas thin
forest is found in admixuture with miscellaneous spsciese. Among the tree
gpecies in the stratum Schima wallichii is observed as the dominant
species in the stratume.

Species name Stam/hae Jotal Stems % of occurrence
(000 units)

Schima wallichii 3.924 174.478 8.89

Castanopsis indica . 1.701 75,608 3.85

Dysoxylum procera 1.504 66,883 3.41

Non=commsrcilial 33.354 1483.053 75.56

Contents
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(D) Miscellaneous with bamboos

Castanopsis indica is the dominant species in the stratum. The
list of important commercial specises in the stratum is as follouws $—

Species name Stem/ha. Total Stems % of occurrence
('000 units)

Castanopsis indica 4.00 5.432 4.67
Dysoxy lum procarum 2.40 3.859 2.80
Canarium resiniferum ' 1.60 . 2.473 ) 1.87
Dipterocarpus macrocarpus + 1460 2,473 1.87
Non—commercial 70.80 113.846 82.71

4.4. Bamboo study $

In the project area the most dominant species are Dendracalamus
bamiltonii and Teioostachyum dullooa.

In addition there are sauveral other bamboo spocias of which
Be ftulda is most important. All these bamboo are clump forming. The
detailed distribution of bambco is given in table No. {1.6).

Thé bamboo per hae. by specics and sizeo class is summarised belows

Stratum Nos of bamboo Mature Jotal

Upto 2 season Sound Un~scund Sound Unesound

T Sound Un—sound
1 2 3 4 5 6 7

Bamboo 914,515 164.515 1333.869 644.837 2248,384 B809,352
Reeds 434332 T«842 20,719 10. 326 64.051 18.168
Semi—evaergre®kn 300,339 33.363 336.973 154,242 637312 187.605
Misc. with 356 .000 26.800 ‘612.000 294,000 968,000 320,800
bamboo -

4.5. Reeds Study :

Reeds are found almost in purs patches. The important reed
species are Neyraudia reynaudiana (Khagra), Thysanolasna maxima (Phul jharu)
and Erianthus ravennae.

There is a considerabde variation in the distribution of reeds
from stratum to stratum. In the resd stratum, the number of clumps/ha.
surpasses all other strata with 2350.980 numbdrs followed by miscellaneous
with bamboo stratum which is 416.000 numbers. The following table
illustrates the por hectars distribution of reed clump by stratum and
size class.

Stratum Noe oOf clump.of size class Total
I I1I III
{upto Tm.) (1=2m.) (2 + m.)
Bamboeo . G677 34226 - 12503
Resd 22624745 86.928 16307 2350.980
Semi—everqgreen 103.415 20.487 24927 126.829
Misc. with bamboo 396,000 20,000 - ) 416.000
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It may be noted that the occurrence of resd clump is maximum
in size class I and is observed to be absent in size class III for
bamboo and miscellaneous with bamboo stratume

Volume study 3

The complete list of tables for distribution of volume by diam.
classes for various stratim is given in table numbers {1.31 to 1.34)

It may be noted from thaess tables that the stocking is very low

(excepting semi-evergreen) with poor representation in the higher dia-
—meter classe.

Avsrage stocking in Tuli Catchment is ocnly 104.B76 m?/ha. and
there is considerahle variation in stocking from stratum to stratum as
appended below 8=

Semi-cverqreen stratums

This stratum contributes the highest tree volume/ha. (173.611 m3)
Amongst tho commercial species Shorsa assamica contributes ths maximum
volume/ha. Follouwed by Diptarocarpus macrocarpus although the number of
stems/ha. in the former spaciss was much below the Former. The distribu-
—tion of the species with rospect to its ccontribution to volume is given
as under $—

>

Name of the species Volume/ha. {mS) %

Shorea assamica 40,058 23,073
Dipterocarpus macrocarpus Z8.180 164232
Messua ferrsa . Ge452 3.716
Canarium roesiniferum G6.044 3.487
Non—commercial 61.537 35.445

Bamboo Stratum 3

s svident, non—commercial species volume in the stratum is
considerably high 540.702 mq/ha.) and accounts to 60.24% of the total
volume of 65.827 m~“/has Thus the commercial species volume in the
stratum is reduced to 39.76% of the total volumee. Amongst ths commercial

species Dipterocarpus macrocarpus contributes the maximum and is 27.77%
of the total volume with 18.76 m3/ha.

Read Stratums -

The nonrcommercial species volupe contribules 63,82% of the
total volume in the strata but the volume contribution per hectare is

24,107 m3/ha, and is indicative of an indiscriminate felling of mature
and over mature treses in the stratume

g Amorg the commercial species Dysoxylum procerum contributes
7.48% of the total volums with 2.82 m>/p,,

Miscellaneous with bamboos

In the stratum non—commercial volumse (48,058 mq/ha.) is 73.01% of
the total volume of 68.841 m3/has.

Contents
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Amongst the commercial species pterocarpus macrocarpus contri-

—butes 7.56% of, tho total volume with 4.97 m /ha. followed by Castan0951s
indica with 6« 96% having 4.57 m 3/hae

Distribut;oh of volume for important commercizl species in the area is _

summarised as below

TABLE ND. 2

TULI CATCHMENT

S5tratum S5le Species namo Vole/hae Estima— 2 of
' No. {m3) ted vol. volums
(in f000
ma).
BAMBOO 1 Dipterocarpus macrocarpus 184767 63432 27.78
2 Endospermum chinensis 1.568 56303 2,32
3 Shorea assamica 1.183 3.999 175
) Artocarpus chaplasha 1.009 3e412 1.49
5 Michelia champaca D.B37 2,828 1624
REEDS 1 Dysoxylum procerum 2.824 125.557  7.48
2 Castanopsis indica 2,663 118.387 7,05
3 Schima wallichii 2,054 91.309 5.44
4 Shorea assamica 14799 BQ,.006 4.76
5 Artocarpus chaplasha 0975 434318 2.58
SEMI - 1 ‘Shorea assamica 40.058 1848.869 23,07
EVERGREEN 2 Dipterocarpus macrocarpus 284180 1300.608B 16.23
3 Masuza ferrsa 64452 297,785 371
4 Canarium resiniferum G.044 2784923 3.48
&8 Artocarpus chaplasha 44390 202,661 2,53
MISCELLANE~ 1 Dipterocarpus macrocarpus 44975 B.000 Te 56
Qus WITH 2 Castanopsis indica 4577 7. 360 6.96
BAMBOO 3 Shorea assamica 3. 456 - 5.557 5.25
4 Endospermum chinensis 1.670 2.686 2.54
5 Schima wallichii 0.989 1.591 150

i

Stems Estimation

The total number of stems in the catchment by strata and
diameter class is presesnted in table Nos 3 which is estimated at

118195865,

Distribution of toteal stems of important species on
different strata is given in table No. 4.

total stems by species and diameter class is detailed in Table

NOoe 181 to 1edada

Strata=—wisa distribution of

Contents
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448. Growing stcock sstimation g

‘Distribution of total volume in the catehment by  strata and
diameter class is given in table No. S5 Distribution of total volums
of important species in different strata is shown in table No. 6.
Strata-wise distribution of total volume by species and diameter class
is presented in the Table No. 1.5:1. to TeSadis

4.9 Estimation of error g

As per objective, the standard error percentage for the
estimated growing stock of wood in ths entire forest area is B8460%,
The percentage error for bamboo is estimated 9.0 %

Contents
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TOTAL STEMS { 'O0O0D UNIT ) IN DIFFERENT STRATA.
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TABLE NO.

4

/
Speciss name Bamboo Reed Semi—cuar Misce.with TotaT
green bambaoo

Lagerstroemia Flosreginasé - - 4,504 - 44504
Dysoxy lum procerum 5.452 65,883 204,963 3J«B859 281.157
Tetramelss nudiflora - .5«B16 29,278 - 35.094
Terminalia belerica 1.090 24908 81.083 - 85.081
Pterospermum lanceaefolium 3.271 - 6.757 - 10,028
Canarium resiniferum 6.542 11632 288.299 24573 309,046
Gmelina arborsa 2.181 11,632 24,774 DeB43 394230
Cinnamomum glanduliferum 24181 - 424792 - 44,973
Castanopsis indiea ‘ 44362 754608 304.067 6.432 3904469
Terminalia myriocarpa 1,090 B. 724 54,4053 - 63.867
Dipterocarpus macrocarpus 6.542 Ba724 486,506 24573 504.345
Syzygium cumini 2.181 264172 92,345 1.930 122.628
Shorea assamica 1,090 5.B16 308,570 1.930 317406
Vatica lanceasfolia 4,362 Ba.724 238,748 - 2574834
Mesua ferrea 1.090 2.908 299.561 - 303.559
Endospermum chienensis 24181 - 105.857 0.643 108.681
Artocarpus chaplasha 4.362 49,436 216.220 D.643 270.661
Magnolia sp., Michelia sp. - 11.632 105,858 - 117450
Bischofia javanica 1.090 2.908 128,582 - 1324380
Schima wallichii 36271 174.478 112,616 12930 292,295
Mansonia dipika - 22908 36.036 - 3B8.944
Mangifera indica - 2.908 33. 785 0643 37.336
Michelia champaca 34271 - 784828 - 82,099
Morus lasvigata — - 24,252 - 2.252
Phoebe goalparansis - - He756 - 6. 756
0thers 178824 14834053 6191.744 1134846 79674067
TOTAL ¢ 2344433 19624,870 94844637 137.645 11819.585
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TABLE ND.

5]

TOTAL VOLUME ( '000 m3 ) I8 DIFFERENT STRATA

Species name

Bamboo Reed Semi=cver Misc. with Total
green bamboo
Lagerstroemia flosreginae - - O+701 - 0.701
Dysoxylum procerum U.595 125.557 100.815 0959 227926
Tetrameles nudiflora - 24 .385% 85,232 - 109,621
Terminalia belerica 2e447 3.678 464877 - 53.002
Pterospermum lanceaocfolium D.912 - 1.056 - 14968
Canarium resiniferum D.305 16.661 278.923 11861 295.950
Gmelina arbarea 1.788 8.557 14.977 D.219 254541
Cinnamomum glanduliferum U657 - 29,476 - 304133
Castanops-is indicg 0«826 118.387 1504921 7360 277494
Terminalia myriocarpa 0e377 354559 163314 - 199,250
Dipterocarpus macrocarpts 634432 12.681 1300.608 84000 1384.721
Syzygium cumini De721 B.518 22.295 G.650 32.184
Shorea assamica 3.999 B0.006 1848.869 54557 19384 431
Vatica lanceaefolia 0.903 1.052 67462 - 69.417
Mesua ferrea 0,294 9215 297.78685 - 307,294
Endospermum chinensis 54303 - 50.7C7 2,685 98.596
Artocarpus chaplasha 3.412 43,318 202,661 D142 2454533
Magnolia spes Michelia spa. - 1.957 786700 — BG.657
Bischofia javanica 1.105 23.076 157427 - 181.608
Schima wallichii 0.902 19,309 834404 1591 105206
Mansonia dipika - 24837 39,388 - 424225
Mangifera indioca - 2,023 5.928 0,238 B.189
Michalia champaca 24828 - B6.095 - 848,923
Morus lasvigata - - 14,047 - 144047
Phoebe goalparensis - - 5.125 - 5125
Others 37 137.574 1071.881 2840,238 77277 4126.970
TOT AL = 228,380 1679.561 8013.031 105.840 10026.812
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CHAPTER =-uvy,

MANAGEMENT AND YIELD.

5.1 Past and Present Management g

The project area has never besan under any scienthfic management
and the crop did not receive any silvicultural treatment. Because of the
peculiar legal pasition of the forest, the uorking of the forests was not
done scientifically. The 5§ngphan reserve however, fs the only reserve fo
forest of the project aréé to receive specific attention. Bulk area has
bean under the shifting cultivation and uncontrollaed felling. These opar-
—ations caused irrepairablp damage ta the erop and have proved to be a
serjous constraint for the development of the forest, However, Namsa-Tijit
area has retained mueh oﬁ_jts valuable Crops as yet which needs bettor
managemant for adequats pqétection-

Bamboos have come Up over sukstantial portion of Jhum land as
secondary crops. Similarly, reeds have invaded land which have suffered
severe deterioration. These facts shtuld be studied in sufficierit depth
in order to ascertain if the bamboos and reeds would regenerate adeguately
in future to give expected yisld.

Forestry development Programme are being drawn up keeping in view
of various socio-economic problems in the region. The Stats Government is
making serious affort to motivate the people about thao mahagemant strategy
and its impact on the econcmic and social growth of the people. Special

take active participation under the centrally sponsored scheme in raising
plantation in villages; some Jhum land are being planted with suitable
species. These measures are drawing good response from the villagers. It
has been possible to acquite 7601425 ha. of denuded land by them for use
in the Tuli Paper Mill.

The silvicultural systom prescribed for better maintenancs of
Hollong-Mekail forest is tha selection—cum—improvement felling with com-—
~pensatory regeneratione

Contents
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Enumeration Data 2

Stratified random sampling of about 8% sampling intensity uwas
done in 1968 and all trees of 90 cm. gebehs and above were enumerateds,
Hollong with 271,.,18%, Mokai with 24,40% had the highest percentage of
occurrence followsd by Nahar 16.60%, Jutuli 5.95%, Amari 4.33%, Sopa 2.45%
and Phulgamari 2.29%. aAbout 100 species were snumerated and the balance
was grouped together.

Enumeration data of 1968 showed the presence of tree of all girth
classes. The present survey (trees measured down to 30 cm. girth) shouwed
that 90% ofF the trees was below 150 cm. girth ano only 10% abous 150 cme
girth. This revealed hsavy explocitation of high girth trees in recent
yaarse. Hollong and Mekal together Formed 45.58% of the trees. The presemt
survey -exhibited that the volume aof Hollong and Makail was 39.30% of total
volums. -

Rotation & exploitable girthe

Reliable statistics of growth and outturn for any of the economi-
-cally important species is not avallable. Mo standard yield or volume
table had been compiled so far. The evergreen fForests of Assam adjaining
the project arsa have sufficient outturn data for Hollong, Mekai, Hollock,
Chuna, Jutuli, Amari etc. Growth study of Hollong in a linsar sample plot
raveala that the C.A.I. for trees of sizes from 30 ;,cme to 240 cme. giirth
remained stable at about 188 cm. and then declined gradually For trees
of higher girths. It was estimatad that in about 112 years Hollong greuw
to a girth of 225 cm. From age/diameter data also, this rate of growth
was found similar. The growth rate of Mekai was faster, Nahar reaches a
girth of 180 ;.cme in 140 years.

In respect of Nagaland logs of girth 180 to 210 cme. were considernd
ideal for plywood production. In order to produce logs of such sizes
trees at B.H. girth should be at least betwsen 210 = 240 cms. In the
ad Joining Shibsagar fForests of fAissam a growth rate of girth of 30 cm,.
has been recorded in 25 years. Hollong reaches _a girth at breast height
of 105 cme. in first 36 years of agej it attains another 115 cm. girth in
next 98 yoars {(from 36 years age to 134 years). This gives a grouwih
rate of girth to 220 cm. obtained in 134 yeats.

N r

The Nagaland Forest Department followed a very conservative '
felling schodule to safeguard over felling in the village forests As
such they prefer and te §ix the minimum sEploitable girth limit for
Hollong to 270 cme. at breast height withnrotaticn of 150 years.

The girth 1limit for chher species has not been fixed on reliabls
data3 rather it has been ascertained tentiztively. Therefore, it should
be Judicious and safe to adopt 240 cm. as exploitable size for all
other species ignoring 180°-cme and 210 cme as proposed in the Working
Scheme drawn for Namsa~Tijit Forests. The volume of those spscies
having exploitable girth of 210 cm. and 180 cme. forms only 20 to 25%
of the total volume and will have least effect on the yisld. '
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5.3. Lalculation of yield 3

As the volume per Hae is about 67 m3, 37 m3 and 65 ms in bambco,
reed and miscellaneous with bamboo strata respectively (which is a poor),
thers is hardly any scope of felling of trees in theso strata. The matums,
tress should be left for ensuring natural regonsration and to compensate
heavy felling owing to jhum cultivation. As such yield calculation for
timber will be confined only to the semi-evergreaen stratume.

Sede iééld foxr timbers:

fry !

Annual yisld in semi-~evergreen stratum z-

méthod (1) Applying Von Montal's formula (modified)

Jotal Volume of the strata (Rotation 150 years)

¥ = Rotaticn
8013031 _ o>
- 150
3
= 53420434 m

Method (1i) Yield of timber of semi—evergreen strata

Volume of trees above exploitable qirth
Felling cycle

~_ _2135047
30

The rosults of these calculaticn, (i) and (ii) compare with each
othar as may ba svident from next paragraphe. The test applied shows that
the fixation of minimum exploitable girth limit for Hallong, Mekail at
276 cm. and others at 240 cme is justified.

As the felling is not being done on strict silvicultural princi-
ple it is judicious to retain a few mature trees as seed bearer, to
cover large gaps and to ensure against any depletion of the stock and
therefore 20% of the stocking should be retained. '

As such nét total viseld works out as 3=

71168.23 m3 minus ( - ) 20% or 14233.644 m3 or 56934,.58 m3. Yield
as obtained from (i) i.e. 53420.34 m3 has been accepted as annual
availability. .
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5.5. Yield of bamboo 3

Growing stock of air dry mature bamboo in thae project area is
195760 M.T. of which sound bamboo forms 133886 M.T. and the balance
tnsound (GBrowing stock of 1 and 2 Years old bamboo has not been included
in the calculation).

Considoring cutting cyle of bamboo to he 4 yoars the annual yield
will bae

Weight of mature bemboo in M.T. {Air dry)
4

Annual yield =

= _195780
4

The total bamboo potential therefore is 48945 M,T. air dry waight.

Yield of Reeds g

It has already been explained that no growbh data of reed was
availabel and that owing to poor status of soil yield in second and
subsegusnt rotation may be much reduced. As such it should be judicious
toe work the reasd on 3 Years cutting cycle and by this period, the clumps
are likely to be formed and woad formation wauld be adeguate to produce
pulp for use as raw material in the Paper productione.

Jotal weight in M.T. (air dry)
Cutting cycle (3 years)

_ 168589 M.T.

- 3

= 56196.33 M.T.

Yield =

Thus the tatal annual potential of reed in the area is 56196,33 M.T.

SeBe AnNnual avadlability of Pulp wood from reed & bamboo 1

from the abovs figures, the total avallability works out as unders

(1) Reed 56196.33 M.T.
(11) Bamboc 48945.,00 M. T,
Total 3 105147.33 M, T.
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CHAPTER -~ yI

LOGGING AND ACCESSIBILITY STUDY.

Logging oporation g

The tract dealt with has no system of departmental fellings.
Felling, logging, dragging and transportation are all done hy tha
purchassr, Purchasdw bimself arrange for itg Sxploitation a2xtraction,

Owing ite hilly terrain and lack of PTOper dovelopment of fnfrag—
=tructure in the region, felling, logging and extraction pose 5 sarious
probleme At present fellings are restricted to Specific girth classes
for different dpecies,.

The logging Operation in Nagaland is still conventional. Felling
of trees are usually dope by felling axes and hand saws or combined saw
and axo are used. The Cross cutting is generally carriod out by two men
with cross cut saws. Tho conversion of timber into pioces is divided by
the hauling Capacity of the elephants and, it wvary generally from 2 to
2.5 me The length orf logs decreases as usual with increasing girth,
resulting in ‘more wastage in Conversion, Dragging from the felling site
to the road side depots and loading on the trucks are Ustially dona by
elephants and in some Cases it is done mantally. From road side depots
timber is transported mormally through road transport,

} Elephants reguire one days rest aftaor BVery 4-5 days work.
Elephant dragging is costly and has hean considared uneconomical, yet
the use of edephants cannct be discouraged in viauw of bigh rainfall and
paucity ofF transport and communication.

Proposed logging techniave 3

Modern scientific method of logging may be adopted to minimisce the
wastage of wood and to Expedite the operation, for bringing the logs from
falling site to road shde depot winch, skyline crains and skidders may
be used and utilization of modern tools in felling, delimbing and cross
cutting can alsc be carried on gradually. In case of small size troes,
felling and logging by power chain‘Saw may prove to be wusaeful.

Development of commuUnications g

The existing infrastructure in the project area on road is not upto
tho marke. Ther are only two Stats ighways insids the project area namsly
Amguri -Mokokchung road and Sonari-Mon road. They touch the Assam State
Highway at Amguri and Sonari Tespectivelys. The total existing unmetalled
road is 805 km. and meétalled road is 93 iqn,

In an estimate pProposed by the Centragl Public Works Department
in the ysar 1976 devalopment of 1200 km. of road and g0 kms ©of porter
track at an Gxpenditure of fs. 111.7 million rupees was considered
&ssential, But the present study revesglaed that for an effective daveleop~
—ment of ths ares the development Programme should be increased by 10%
of Rse 111.7 million Considering the pressnt rise of price lovel,
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Proper developmant of the area and economic utilization of tho
Forest resources demand a well developed net work of road systemse Thus
all the proposed roads arc to be constructoed immediately and the existing
unmotalled rozsds are to be improved for heauy traffic throughout the year.
For the maximum utilization of tho resources and to minimise the wastage
of timber caused by deeaying agencioes, all axisting feeder roads should
be improved for heavy all weather traffic (Map - 4).

Tho list of existing roads is appended as below 22—

5l. From To Distance Categorios of road
No, “ !
1. £ 3. 4o _ 5
-
1 amguri (Assam) Mokokchung 104 iane Metalled road(Partly)
(88 km. in P.A.)
2 Sonari (Assam) Mon 55 1 (43 kma in P.A.)
3 longchem Moriani 22 n Metalled road
4 Simalguri (assam) Mon via Naginimara 72N Unmetallad Road
(67 kme in P.A.)
5 TJuli Dibuia—Anaki road 60 " - do =
6 Tuli Wamaken-~anaki 20 Kachha rd. {Extraction)
7 Tuli valley forest Rd. Amguri 10 * Xachha road "
8 Changtongia Tuensang via (Ltngléng) 110 » - do -
9 longlang Kamahu 13 ¢ Kachha road
10 Mon : Hongph road g u - do -
11 Lempong Singha Sangnya=Nyasa raoad 20 ¢ -~ do -
12  Singphon Ceraidoo T.Ge Road 7" - dao -~
13 Namsa Jaboka road 14 - do =
14 Mon Chengmeme road 60 " -~ do -
15 Merangkong Tamly rcad 16 " - do -
16 Merangkong Changtongia road 49 - do -
N via Asangma, Kulingmen,
17 Rajabari T.G. Lengsamtang wvia 90 " Kachha road
Alongtaki, Longchem
18 Rajabari Longchem 32z - do -
19 Kulingmen longchang road 16 " - do -
20 Naginimara Hathod road o n - do -
21 tongleng Tangha 25 n - do =,
22 Nimongagarh Yatung Nallah 22" - = do -
(Lowerot Oting village)
23 Llower Tiru Sanfral Nallah 15 ® - do -
/ via Upper Tiru - .
24 Charadeo T.Ge : Naginimara 12 (3 kme in Project area)
25 Athltel T.G. ’ Kongtsung toluba 10 * (8 kme - dg = )
25 Gelski Namsang summiching 15 (3 km. ~ do - )
27 Nian Kamahu 23 " Kachha road
28 , Champang Choba 14 v - dg -
29 ' Champang Longching 36 " (30 kms 1in project area)
30 Champang Yangnyn road, Acpao, 40 " (33 Km. - do -
Sowa ’ Kachha road
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1. 2. 3 4. 5.
31 'Chingkbhochingnya Champang 21 kme Kathha road
32 Naginimara Uppor Tirou B - do -
33 From 25 km. stone on
the road of Sonari- - Hangkinghong g " - do -
Mon poad towards Mone
34 Fram 20 kma. stone en
the road of Scnari Pangaiak 14 " - da -
Mon towards Mon ~ -
35 Moriani Alongtaki 30" Fair weathered rodd
35 Hamahu Yongya 13 ¢ - do —
ISP Cost of construction of Roadss

In general, the construction cost of diffarent types of roads in
the project arsa weuld be approximately as fFollows i~

1. Tar Read -~ Rsy 1,703,000 per km.

24 Metal road - fse 1,10,000 - do-

3. Improvement of Kachha road

to metal roade. - Rse 50,000 —do~

e Construction of porter track Rs, 25,000 =-do-—

S Construction of temporary

i extraction path — Rse 13,000 -do-

Gub5e logoing rates :

There is no fixed rate for logging operations and the praevalent
rates for various operations involved in felling, delimbing, logging
and transportation of theflorest produce vary from place to place
depending upon the physical feature of the terrain and other local
circumstances particularly the remotenzes of the areas.

Cost of felling & logging:

The cast for felling and logging 1s about Rss 17.50 per cubic metro.
Cost of extmaction from forest to depot ¢

The cast of extraction by elephant in dragging timber to a depot
is about Rse 90/~ por cubic matre upto a distance of 3 kme

B.6a Trangportation s

No logs can cross the State border directly from the forest site.
Thay have to bs brought to the Depots and registerad. Transportation
cost from field to such intermediate depot is about Rse 115/— per cubic
meotre for a distance upto 30 kme

Contents



- I3 -

6+.7«Mothod of disposali ‘

6.10.

In the unclassed forosts the State Government sanctions trees
by number to each villagor who applies for fellings The villagers then
sell out the trees to the contractors and collects about Rs. 60/« to
Rea 100/~ for a trece depending on the volume of the trees. :

Rates for logs per cubic metre 8= (Classification detailed in para 6.10)

Class Rates for logs Z m. in girth or cusr.
.

.q‘ - I RS. 560.00

A — 1II Rs, 230,00

B Class Rse 120.00

C Class Rse 60.000

D Class Rse 40,00

E Class Rse 20.00

For the above rates the over bark girth measurement are taken
into consideration. Llogs baving girth of 1 m. and ‘abovo in classes A=I,
A=II, B classes and fetches 50% less than aforosaid rates (upto 2 m.).

The rate of plots are as follows :—

Class Rates for polss having midgirth under 0.60 metree.
A -1 0470 paise/matrs

A - TII 0460 " "

B O.00 ™ "

() O.40 M "

D 0.30 " "

E ) O.10 * ¥

Above rates for the over bark girth measurements are taken into
consideration. For debarked and dressad poles the rate incteases 10%
and 25% respactivelya. -

Royalty of head load, truck load are as under i~

1. Head load Rse 2,00 per head load
2. Cart load Rse 5.00 per cart load
3 Truck load Rs«a10400 per tonne.

Classification 8 timber

Teak has been grouped under — A—I Class
Khoir, Sissu, Champ, Bhola, Bonsum & Sal under - A~II1 Class
Haldu, Amari, Sam, Scham, Simul, Sonart, Bogipoma,

Gonsorai; Hollong, Gurjan, Gamari, Sidha, Ajhar,

Am, Nahor, Mekai and Hollock undar —B = Class
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Mandani, Halduehopa, Borpat, Koko, Koroil, Jutuli,
Kanthal, Birch, Urium, Hingori, Poma, Jia Jamuk ,
Badam, Behlu, Sam, Bohera, Diengan, Makri sal under — C = Class

MoJ, Rate, Dumboli, Rata, Pichola, Ghori SOpa,
Pahari, estc. under ~ D —- Classg

and ths bkalance under - E —- Class

6.11 Royalty of Bamboo 3 .

The royalty of bamboo per 100 pieces has beon Fixed as follows ;=

Dendrocalamus hamiltonii (Kako) — fse 10,00
J. Balooa (Dalu) . -~ Rs, 5,00
Melocanna bambusoidss {Muli) — Rsa 10.00
Bambusa paliida (Bijli), — Rs, 15,00

Other produce

-

Ekria Upto 0415 me in girth ~ Rs. 5,00 per 100 bundles
Ouer G416 to 9,30 m. in girth— Rss 10,00 per 100 bundles
Ouver 9.31 to” 9,45 m. in girth— fs, 20,00 per 100 bundles

6212« Logging and accessibility study s (Map -~ 5)

The study was confined to Simpban Reserve and areas adjoining
the Tuli Catchment.

In absencs of raliable map, the following studies wero taken up
on the basis of topo sheots ang on local inspection -

1. Slope in degree

2. Slope length in motres

3a Hill face area in km?2

4. Estimation of growing stock in each compartment.

A slope classification map along with a table are attachad which
would show in detail the situation in different compartmentsa.

Average slope of the akea -was calculated in degrees from ths
topo sheets (1 : 50,00G) along -with the average slope length ( in
metres) on the hill face. The slope lengths wars measured from tha top
of the ridge upto the valleya (minor slope variations ware not conside-—
-red) and the average slope was taksn into accaut, -

for a macro lavel planning the following are suggesteds

(1) Areas having slope below 30% should normally ba operatad
by tracters etec. provided the ground surfacc is sufficiently
agan. The machine used should normally be medium sized
Agricultural Tractors having 50 H.P. with a winch or a
Frame—Steered Skidder.
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(i1} areas having slopes above 30 and upto a2 limit of 508 may
be operated by simple gravity ropeway (Not exceeding 1000 m.
in length, capacity 0.3 m3 approximatoly),

The labourers who are engaged at present are mainly outsider and
are not technically trained, Training at initial stage would be helpful.

The extraction is mainly done by truck with the .help of elsphants
for works like rolling, loading and unloading. ;

Rivers may provide a feasible moda of transport For bhamboos in
the project aroa excluding the Simphon Reserve. Gravity chute may also
be used as an additional meanse.

Based on tHe tables ‘it may be seen that the major portion (93.05%)
of the whole terrain comes within the fold of 20% slope classe. This clear-—
—ly indicates that the whols arsa can bo easily worked by developing the
road system and by adopting machines or baving wheols. In the interior

The balance portion of the project area is oither undar extensive
Jhum or comparatively having casy slopa which do not call For any special

The following table will show the situation (Sce map encloscd) 3

Slope Cigsa NMo. of Area in km< Porcentage of
compartments distribution

0 - 10% 2 10.4959 5.88%

11 - 20% 16 155.6367 B87.17%

21 ~ 30% 3 12,3996 5«9511%

31% and abovo Nil N il N il

The accessibility and logging generally becomes sasier when ona
adopts tho principle of clocarfelling and this system is being followad
in Simphan Resarve.

The present method of falling and logging with the help of
axe and hand saw have addod to thc wastages. Such wastaga has put its
thrust for the increase in price without giving any benefit of utili-
-sation. The replacement of the present system of felling and logging
imcluding dobarking has to be carried out with modern techniqucs hy
utilising upto data machines as quickly as possiblae. Besides, the
other impcrtant aspect htat demands immediate attention is the storage
of raw materials in the forests for a long periocd without loosing its
quality and quantiity. Construction of shed particularly in transit
depots For softwood, bamboo and small woad have to be done in order to
save the cost (by way of saving the wastage in quality and quantity).

Tt is hoped that the slope classification map and table will be
of help for the State Forest Department and they will be able to utilize
the slope classification map and the table in making feasibility and
cost studies, if necessary, for future forestry planning.
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TABLE -

1‘"{!’

——

N A GALA

N D

Table 'A! showing the basit data obtained From the tepo sheats
. Singphon Hills {(Nagaland)

Sla Compartment ~ Sdopa in Slope length Surface area in km
No. degrec. in meter.
1 1 2° ~ gn 506 « 36 1.3165
2 2 13°% ~ go 769.25 2.7796
3 3 5° - av 1508451 3.5903
4 4 3% . an 3404, 30 5.5570
5 5 10° —~ g 914411 2.3767
6 6 7° -~ gn 1513.27 69711
7 7 o® - gn 1001.80 4.9389
8 8 g8° - o 2931.56 1349589
9 g g® — gn 2781.89 15,3864
10 10 10° - gn 2390.84 10.6520
11 11 109 - ov 1627.88 4.4767
12 12- 6° — an 2664.75 13,3238
13 13 - 10° - gv 1575.09 11.3508
14 14 g% ~ agv 1318448 T 7.9109
15 15 10 - o¥ 3705 . 86 12.8131
16 16 14° - g ' 1547.38 3e3423
17 17 g8® - an 3133.94 - 14,2948 -
18 18 7° - an 3879, at 15.7309
19 19 13 ~ gn 2051 .55 L T8.2777
20 20 8% - on 3028.84 ’ 74913
21 21 6" - 2264497 . 13,9925

Dll
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TABLE —

tgry

NAEBESLAND

Table 'B' shows the distribution of volume (in m3) by Compartment of

Singphon Hills (ngaland).

Compartment No.

Horizontal area

Valume of each cogpartw

in km2 ~ -nent in m
1 1430 22563, 43
2 2.71 47048458
3 3057 61979.12
4 5.55 96354410
5 2.34 40624 .97
& 6.91 119965.20
7 4493 85590, 22
8 13466 237152.63
9 15421 264062, 33
10 10447 181770.72
11 444D 76388, 84
12 13,25 230034458
13 1117 193923, 49
14 7.80 135416.58
15 , 12.62 219097.08
16 ) 3e24 56249, 96
17 14414 255485. 95
18 15461 271006 .77
19 6a12 106249.93
20 Teti2 128819, 36
21 13,90 . 241319, 29
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TABLE — ¢

CONVERSION TABLE 'C! SHOWING DEGREES TO PERCENTAGE 2

Degrae Percentage Slope Class —
o® 0%
1° 1475%
2° 3.49%
39 S e24% 0-10%
4° ; 6499%
50 | 8&75%
6° 10.51%
79 12.28%
8° 14,05% 11e20%
g° 15.84%
10° 17.63%
11° 19.44%
12° 21.26%
13° 23,09%
14° 24.93% , 21-30%
15° 26.79%
16° 28.67%
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Desgreo Percentage Slepe class
17° 30.57% !
18" 32.49%
15° 34.43%
20° 36 0 40%
21° 38.39% . 31 - 100%
22° 40.40%
23° 42445%
24° 44 .52%
25° 46 .63%
30° 57 74% '
45° 100.,00%

s a6 103+55% 101 - 173%
60° 173.21%
61° 1804 40% 174% and above.
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CHWAPTER—= VII.

INDUSTRIAL POTENTIAL & WOOD BALANCE .

7«1« Existing industries and marketsz:

The area is industrially undevelopads Only two wood bas.d
industries namely Tuli Saw Mill and the Nagaland Forest Product Limitad
exist in the tract dealt with. Tuli Saw Mill has a potential Capacity
te consume 5 m3 round lags per day. It is a private sector enterprise
with 5 employes Capacity of which 2 (two) are unskilled labourer. The
mill is fed by the timbers of the adjacent forest of Mokokchung. Only
Digterocargus macrocarpus, Shorea assamiCa and Terminalia myriocarpa
are being sawn by them at present,

The Nagaland Forest Product Limited, a Plywood Industry under
Joint ownership of Government OF Nagaland and Saharia group utiliscs
60 m3 per day. This is the only full flaged plywood industry in Nagaland
with an employes strength of 250. The main source of its raw materials
is the privato forest of Mon district. Only Hellong is plentiful which
has a great demand in ‘the market of all over India ‘and abroad. Tho guality
of finished product is high. A little guantity of product is sold in
Assam and rest is sold in other parts of Imdia. Three morc vcnecr factorics
are likely to be established at Tuli, Naginimara and Namsa in course of
time.

Bosides these two existing industries, a paper mill designatod
as Nagaland Pulp and Paper Company Ltd. with a production Capacity of
100 tonnes per day is being establishad at Tuli of Mokekchung District.

Adjeining districts and Assam ape the main markets of sawn and
round timber of the tract deoalt with.

7«2e Demand and supply s

The project area is small and does not havo enough industrial’
establishment. The portions of the Nagaland districts falling in the
projsct area also lags bohind in this respocte The demand zones would
therefore primarily constitute the industrial ancd Tea belt in tho State
of Assam. The oil field, coal field, Tea Estates, Towns have heavy demand
for forest produce. Tho forest based industries in the Upper assam have
also a substantial reuyuiremcent of timber. The demand for the plywood
industry in Tijit is high (installed Capacity cof the plant is 1.8 million
m2 per annum and is likely to consume larger Quantity of timber annually.
Moreover the Nagaland Sugar Mill at Dimapur, ths dist=illary project at
Dimapur, the Pulp and Paper Mill at Tuli will hava also some demand for
timber and firewaod. The Borjan Colliery in Mon district, which was closed
some yoars back and is expcctoed to be reoponed. {(The Coal India Limitod
has submitted a preliminary report and is Preparing a detailod foasibi-
—lity report for opening the mining operation under the assistance of
the State Government)e.
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The 8omand for the following industries are enumerated be low s—

1. The Nagaland Forest Products Ltd. - 60 m:3 of Hollong
and Mokal a daye.

2. The Nagaland Paper and Pulp Cao,. — 250 tonnes or about
375 m3 a day of
bamboc and recds.

3. Other wood based industries. - 50 m3 a day.

4 Other industrics in the State & - 150 rn3 per day.
outsida the projoct areae.

It is expectoed that the existing and devoloping saw mills and
Plywood industry will have demand for another 8000 m3 of timbor.

As such some timber would bz availahlo for marketing cutside
the project area. Tho daFective logs can be converted intc railway
sleepers and amy bs used after troatment. Amoora wallichii and Artocarpus
chaplasha have heavy daemand in Calcutta market.

The reqguirement of matchwood timbor is also very high and some
quantity would be availablo from Bombax ceibg, Tetrameles nudiflora,
Trowia nudiflora and Anthocephalus cadambaa Demand for sawn timbor of |
the species of Duabanga, Altingia, Castanopsis, Terminalia, Gmelina,
Chukrasia, Joona and Michelia would alsc be higha

Consumption pattern:

The total consumption is small in comparison to the hulk
produce available. The local people collect their domestic need cf
firewcod, timber and bambco From their homestoad land and also from
the forests. .

The construction of huts are simple and bamboos and thatech areo
usaed on a largoe scale besides young hardwood pcles. The use of timber is
gradually on the increasc. The reguirement of bamboo, thatch and timber
has been enumerated in the following paragraphs.

Simphan Reserve supplied 1,65,000 numbers of bamboo in the year
1977-78. This is & small area of about 23.30 km? and indicates rather
a- heavy exploitation of bamboo,.

Local consumption :

It has already been mentioned that the population of the
project area is 1,15,917. The number of familics rosiding in the
area has been found out to be 17784. During field investigations -
threa categories of families wero stratificd viz. families consi
~ating of member 5 numbors and below (coded as 'A') members from
& ta 9 (coded as 'B" and members 10 and above (coded as 'C'). On
this basisand on figld investigation varicus requirement of forest
produce have been calculated.
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1) Consumption of bamboo to bo. used as utensils (Annually)

Type of No. of Families No. of bamboo Total bamboo

families. used/year/ used/yoar.
Family.
(a) B307 5 41,535
(b) 6669 & 40,014
(c) 2808 7 19,656

Total requirement sums uptc 1,011,205 numbers or 506 metric tonnes.

ii) Consumption of wood, bamboo_and thatch s

A sample survey was conducted te ascertain the wood raquirement
for construction of new houses in the area. Out of 117 villages, 38 -
ware surveyed randomly and classified-under three categories. The total
number of houses under each catogory cver the entire project area is- -
calculated as below 3=

Type of Particulars of houses Total No. of houses
houses '
{a) Numbar of houses made of wood or 166
bamboo.
(b) Number- of* houses made of wood and 21531
bamboo. N
(c) No. of houses made of wood and bamboo
and cemented plinth and wall (part) 554
T O T A L 3 222517 houses
Consumption of timbor woods .

As ovident there are 22251 housgs of vardous types in Nagaland

and on an average one housc neads 1.5 M3 of wood. Therefore, each house
shall be constructed at 10 years cycle. The total wood required is 2225.1

X 145 = 3337.65 m”. since reconstruction of house is envisaged at 10 years
cycle, wood requirsd For repairs will be insignificant.

Firewood consumption:

Ouing to easy accoss to the raw materials, the villagers use a
large gquantity of timber as fucl,

The firswood roquirement per capita per years has been taken as
UeZ2 m « The totel population being 1,155917 hence the firswood recuirement
per year is 0.2 x 1,115,917 = 23,183.4 m2,
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Cansumption for agricultural implementss

About BO% of thz total cultivated area is covered by jhuminge.
3huming cultivation is a primitive form of cultivation and very fow
agricultural implements arc reauired, Hence the total requirement of
wood for agricultural implements may be considered to be insignificant.

Consumption of Bambooss

The bamboos are usced by the local people for house buildings,
making of baskets, fencing and also used as fuel. It is estimated that
on an avsragce tho bamboo reguirement per capita/year is about 50 numberse.
The population of the project arega as per 1971 census is 1,15,917. Hcnce
the total local consumption is S0 x 1,115,917 = 5795850 numbor or 28979
metric tonncse.

Consumption of the thatchzs

Only for the ccnstructipn of {(a) and (b) type houses thatech are
boing usede. -

There are 166 houses in type (a) and 21531 houses is in type
{(b) and each hauso necds approximately 600 kg. thatch.

Hence, the total recuirement of thatch for the project aroca is
13018200 kg. or 13018,.200 metric tonne.

Consumption by different industries:

51.No. Name of the Industries ., " Consumption/year .
1 Nagaland Forest Products 18,000 m3 approx.
2 Othsr wood based industriecs 15,000 m> i

The total local demand per year is as Tollows :—

1 Constructional timber 36337.65 m3
2 Fire wood 23183.4 7
3 Bambco 29485 metric tbnnes
4 Thatech 13018.2 metric tonnes
gnnual availability Local consumption Surp lus (m%/MT)
(in m3/mMT) (m3/MT)
3 3 N 3
Total 53420.34 m 59521.,05 m (_) 610071 m
Timber
Bamboo 48945.00 MT 20485 MT (+) 19460.00 MT
Reeds 5619633 MT Ingignificant 5619633 MoT -

——— ——
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Summary and recommendation g

, 2
The inventory of the forest resources of the area (2263.07 km")
depicts the following pictures

[

51.No. Raw materials duantity (Total availability)
1 Timber 53420, 34 m3
2 ' Bamboo - 48945.00 M.T,
3 Reeds ‘ 56796.,33 11.T.

But local consumption of timber surpasses the available
resources of 53420.34 m3: Bambooa and Reeds resources show a surplus
of 19460 M.T. and 56196.33 M.T. respectivadly.

As such the project area reflects g gloomy picture for further
development of timber based industries.

From the available surplus of reeds and bamboos in the area
it is cbserved that about 75,000 M.T. of pulpable a material for use in
pulp and paper industry is available as surplus. It is just sufficient
to feed the 100 tomnes/day paper mill already establisted at TFuli. It is
cautioned at this jumcture that intensivs management scheme must be
drawn up and stress is to be laid aon creating plantation for .augmenting
sustained ygeld of pulpable material. A naive approach may upsset tne
entire working of the mill and would have a devastating effect in the
long run. All these factors must have been considered while sstablishing
the factory. As the adjoining areas have some bamboos and reesds it
should be possible to utilise such pulpable materidls to bridge any
gap in supply of raw material that may be faced in future ocwing to
less outturn of reeds and extensive felling due shifting cultivation.
S5ince the reed species have come up on degraded zaznd denuded land and
naelther sufficient growth data nor management experience are availablae,
there is no immediate scope of improvement of stock. It, therefore,
becomes essential to lay emphasis to replace such crop with massive
plantation of bamboo to regulate the flow of sustained yield.

While formulating the development activities in the forestry
sector, certain retarding factors that stand on the way for indwstrigl
development need a close consideration. The important among them are
the special geographical configuration eof the region viz. hilly and
difficult terrain and lack of infrastructure facllities. Besides, the
menace Of shifting cultivation has always remained a sore problem in the

area that puts a halt to any forestry activities to bring about an effective

change on the socio—economic character of the people.

It is impresssd that the State Forest Department should take
note of this alarming situation and must adopt proper steps to secure
willing and voluntary cooperation of the people to subject their land to
new agricultural practices.

The Paper mill, alrsady established at Tuli, is indicative of
the fact that feasibility study must have been carried out at sufficient
depth to appreciate the limiting factors encirecling the physiography and
quantum of availability of raw materials.
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Table Noe e S
Per Ha. Distributicn of Reeds Clump and Estimation of total weight (in 00O

tonnes) By Stratum and Size Class

TULIX CATCHMENT
STRATUM Noe.of clump by size class Total UWeight Estimation
I Iz IIr o in ton- of Reeds
‘ ne/hec. by weight
(in '000
tonnes)
Bamboo (31) S.677 3.226 - 12,903 J.019 O.068
Reed (02) 2262.745 B6.928 1.307 2350.980 3.568 15B.5647
Semi Evesrgreen (05) 103.415 20.487 2+927 126,829 (.192 BeBG1
Misce. with BatanO(DB) 396,000 20000 P 416.000 Q04631 1.015
TOTaA L 1.763 168.589
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APPENDIX NO. I.

List of species enumerated

Sl.No. local Name Botanical Name Speciss Code
1 Ajhar lLagerstroemia speciosa 001
2 Bandardima Dysoxylum procerum 002
3 Bhela Tetramsles nudiflora 003
4 Bhomera Terminalia belerica . 004
5 Bhonboguri Pterospermum lanceaefolium Q05
B Dhuna Canarium resiniferum ) 005,
7 Gamari Gmzlina arborea 007,
a8 Ganseri Cinnamomum glanduliferum 008
= Hingori Castanopsis indica 009’

10 Hollock Fermindlia myriocarpa 010

11 Hollong Dipterocarpus macrocarpusg 011

12 Jam Syzygium cumini ] 012

13 Makai Shorea &ssamica 013

14 Morhal Vatica lanceaesfolia a14

15 Nahar Mesua ferrea a15

16 Phulgomari Endoaperhhm chinensis 016

17 Sam Artocarpus chaplasha a1y

18 Sopa Magnolia spe, Michelisg Spe 013

19 Variam Bisghafia- javanica 019

20 Cogra Schima wallichii 020

21 Badam Mansonia dipikae G21

22 Am Mengifera indica 022

23 Champ, Titasopa Michelia champaca 023

24 Bhola Morus laevigata - 024

25 Bor sum ﬂhoabe‘gqalparensis 025

26 Others dfﬁers - - 026

—————
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BEAMBOD

Sl.No. local Name Botanical wName Species Code
1 Kako Dendrocalamus hamiltonii T,

2 Bijli, Makal Bambusa palida 2

3 Mull Me locanna bambusoides 3

4 D= 1u Teinostachyum dullos 4

5 Ba jal Pseaudostachyum polymorphum 5

5 Kata bas Dendrocalamus strictus 6

7 Jati, Mirtenga Bambusa tulda 7

8 Bhaluka Bambusa balcooa B

9 Dther bamboo Other bamboo 9

R EEDS

S5l.Noe. Local Nams Botanical Name Species Code
1 Bhutang Saccharum arundinacium 1

2 Khagra Neyraudia reynaudiana 2

3 Phuljharu Thysanolaena maxima 3

4 fgra Eulalia species 4

5 Others Others 5

Contents

_A



	Button8: 


