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PREEACE

This report presents the forest inventory results

of Mechalaya State comprising of BEast Khasl hills, West

v i1l a1 Jalntia hills, East Garo hllls and west Garo hills,
€%« Fileld work in this region was carried out during -

ricd 1986 to 1988,

The total geographical area of the state is 22,429 km2

2

.13 inventory was made over an area of 15,125.25 km“ which is

sasted .

Bamboo forms exclusive crop over an area of 664.72 km2

and occurs as understorey ogver an area of 2438.00 kmz. The

clumps are in very poor shape over an area of 247.01 kmz.

on the basis of predominance of economically important
tree species, six forest types have been identified in the
area., These are Khasi pine, Teak, Sal, Hardwood mixed with
mnifers, Upland hardwooda and Mixed Porest types. Amongst
these types, the *"Teak forest" has been assessed to be having
the best average stocking of 143 .53 m3 per hectare. The lowest
average stock per hectare i3 that for ™ Hardwood mixed with
conifers forest® which has cnly 41.73 m3 stock per hectare,

The overall average growing stock per hectare is only 100.71 me.'.

The total growing stock standing in the accessible tree
forest area has been assesced at 51,98 millicn cubic metres.

fv.-
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It is hoped that *ha report will be of use to the
state forest department and other organisations engaged in
forest resourco management planning. The inventory was
made by the staff of the North zZone of Porast Survey of

N
India/\deserve commendation for the worke.

£l J./a’.iw[-

pirector
Forest Ssurvey of India
pehradun
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SUMMARY

i.e.EBErst kkesi hills, VWest khess hills, Jein
rs

Ezst Garo hills ond West Gero hills, during 1986 t

1

SE8. .
2. The cobjectives of ths survey were to assess the
forest rescurces of the regipn anc changes therein, so
as to focus =ttenticon on the critical esrcects, thereby
helping in the development planning

S The total gecgraphicel area of the stete is
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red by Survey of Indiz 2nd them=tic
r

t &
mzts prepared Ly Forest Survey ¢f Indiz from the
aerisl photograchs. Cut of this 16353 k> an area of
about 1000 km? could not be zurveyed due to neon aveils—
5ility of Burvey of Indie toposheets znd snother 228 o
area wzs excludcd s3 it is under wild riex/

- ~ T P 4 - -

beern sovaras "ndsr the prazent survey,

/ (R . - S - L4 . S - e LR

4, =urvey r<ork for forest Inveniory wss teke2nun

2
.— 1 o o - - T = - - * 3 Ln . =
over tie Iorest sres of 15,125,255 %n° 2nd the Tresent

4 Yy a4 o4l Fl -( lqe’ ‘) - 3 . 3

V19387 stotus of thiz ereg is cummerised beiow i-

a
Db o mey Fem Tow .
e 1 rar (T cEYcanto a2

"_’\ 1’_‘: .\c‘:‘-.--’,.,1:‘ -~ __"i’r = ' ;‘ 2:

R; p e b R et ip ad e P by wlrer e ., - a [

(,-‘, I"E2 marTmm o Tae A3 ypm g g

[y e SR . ey Al VEDTTT Pl 34' 13 r:t?‘ -]
to non-foresiry usaz T e g
F; ;o - ——
\1;‘53 -tO 1_','qu

.. . . .

H ¥ - e - - - -

VCJ &res und S2grzded kerren/ | o R
- . P I 7 OC.E2 ress
STIWVD =2 TR T sl

ray e T S e Sy o -

VL) LR E UL currthv DRI ZHTE LG 12 33

. 4 - = T - - ' a [ar
— - pr—— — - la - I . -
1.5 vesx»tz shif4ting
<L —
cultivcotion

[ PR, R - - e il | I =

() Arer imnmdsr DU .boo Trzkas gci,72 4, %3

- - - - - - -

(£} nco233ible tree forost £120,11 53.82
grean

T & = 7 -~
=
rSTI A 1,‘,1—’13.25

Contents




12. The districtwise
trz2e forest ares al
and stcceix figurzs 1is

(111)

hill=s

0
m
471
4}
[N
ry
=
M

=
3}
(2]
4]
Ul
«t
[0
[
£

Stems/ra

212,151

2544511
182 .56

Wing S'tCC,{, i
sced 21 E1.95 m
L7 milii stems

cessible tr
cunic mwetr

Contents



Chapter 1
THE BACKGROUND

1.1 Introduction

bn the recommendations of National
Commission on Agriculture the erstwnile PISFR
organisation was converted into Forest Survey cf
India(FsI) w.e.f, 1-6-1981., The main objectives
of FSI were to monitor periodically the changind
situation of land and forest resources and to
present the data for serving the needs of development
planning. The inventory of forest resources was
undertaken to provide arsa and volumetic information
on forest land and 1t3 resources uding statistically
designed methodology which was evolved in consult-
ation with the Central Statistical Organisation(Cs0).

after a critical review of the activities
of ¥2I, the Govt, of India has redefined i+s
cbjectives we.e.f, 30-6-86, The Zforest inventory
activity 1s required to achieve one of these freshly
defined objectives viz "to underzake work in regars

she praparation of forest inventory in selected

Y
i

ates/UT3 on azgency basis®,

FSI' We2e T,

[ £ 1

A8 per the reorganisaticn o
€=25, the forect inventory ac=ivity 15 %0 ke
ccnflnad %o the North Castern ragion, Haryana,
only and the inventory
survay oI Megnhzioasya was taken uvp zcocrdingly bty the

Iordiern Zone ze the recuasst of MNorzh-East Council,

vl y
- 3 : = 4 - : I 2 : it
civiuzd Ints Zive distoicTs wis, Zast Khasi hiila,
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takes the form of ravines. Altitude in this
area varies from 400 metres to 1965 metres above

MSL and the area is characterised by heavy rainfall,

especially in the southern region,

The arez of Garo Hille districts also
consistiof a plateau and drops steeply to the
Brahamputra valley in the North and to the plains
of Bengladesh in the South and West.

The highest peak in the State is the
Shillorng peak at 1965 metres. Nokrek in the East
Garo Hills district is the highest peak
at 1417 metres in Garo hills.

A number of rivers, noneof them navigable,
drain this mountainous State. Damring, Jira, Bugi
Dareng and Simsang flow through Garo Hills. Kynshi,
Ummawpa, Umngot, Umiam Mawphazalang and Umiarn Khwan
flow through the Khasi Hills, while Kgpli flows
through Jaintia Hills.

. Though currently the State stands
admini stratively divided into five districts, as
mentioned sbove, but the exact boundaries cf only
the three erstwhile districts of Khasi Hills,
Jaintia Hills and Garo Hills are avallable on
S5.0.1. toposheets. Therefore, during cur survey
work, the data has been collected, processed and
comrpiled separately for each of these three groups
of districts,

Though the intention was to cover the entire

State of Meghalaya in our inventory survey, an area
of about 1000 km2 was left out due to the non-
availability of three relevant S.0.1. toposheets
(78 K/3,4 & 78 G/15),
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The forest inventory work, in this region
was started in Qctoler, 1986 and completed in February,s
Therefore the year of survey is tsken to be 1987,

1.2 Iocatlion and boundaries

The survey area i.e. the whole state of
Meghelaya lies between 89°-501t o 92°-50*East longitudes
and 25°-0* to 26° -10' North latitudes (see lbcation
map enclosed). It is bound on the North by Dhuburé,
Goaiparé}‘Nowgong,Kamrup and Kasrbi-iAnglong districts
and on the East by the Cachar and North Cachar Hills
cistricts of Assam. On the South and West is Bengladesh,

13 Climz=te

ver rore than six months from Anril to Octobar,
g2 annual fzinfall st Shillong, the canital
h

is alout 2000 mm. The rrea receiving
s

t rainfall isZ3GcEtsd ‘nesr Cherarzunjce.

Tris is a villzge "MawsimromUSSE3di=an annuel average o2
12,153 em. The averzze annusl rsinfell in sslected

Lulated in table Ilo. 1.3.1.

1982 ,1523 and 1984 are
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The wholse zree of the Stegte iz full of enic
bezuty. veterfells, lskes, pezks znd hills, moesdows,
valleys end rushing rivers combine <o m:zike & rich
Densrzme. £ rnucbsr of rivers/riversystens dr.oin
tre rraor, &5 menticned In fsrc 1.1 zbovea.
1.5 Socilo—sconomic conditions of ths <co™lae
w-ile tlhe totsl gecgrervhicel ares 5 the
Stete Lz 22,422 sc.kn., the totel populesticn =s
cer 1921 cencus is 13,35812, The zversgs density
of humsn nowmulstion i the State is €0 vper z~. km,
The cCistrictwise area, ncrulesticn end dernszily 2s
per 15281 census is tavulsted ir teble o, 1.5.2.
Meghaleye 15 the homeland of thres of
Indiafs encient hill communities. The Khesis end
Jaeintizs are held t¢ be remnant of the first

Mongolian ovarflow into India, while
believzd to have
provirce of Tibet.

tgriculture is the meinsteay o
of Meghzslaya. Elighty five percent of
populsation lives in rural ereas and d
agriculturzsl produce for their liveli
area under agriculture, in the State
hectares. QOwnership of land - includi
forest areas -~ is mainly private i.e,

local tribals,

Jhumming or shifting cultivet

practised on a large scale especially 1

an d is one of the biggest problems t
Coal mining in Jeintis hills azlso add

to the ircome of the

Transport is the main
the Stete is not

- the areez is not yet developed.

and connected by rai

bctitleneck

Garos are

migrated into Garc hills from Tecrua

f the people

the State's
epends on
hocd. The

is 2,23,755

ng most of the
with the

iocn is

w
ia

Caro Hills
o be tackled,
s substantially.

locel populstions.

s
in

Meghalaya

lwavs, Industrislly
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Forests.

Classification of forests into types has
been done ‘on the basis of occurance of species,
The following forest types have been found in the

survey areai-

1.

2.

3.

4.

S.

6.

Sal forest

Teak forest

Bamboo forest

Khasipine
forest

Hardwoods mixed

with conifers
or

Coni fers mixed

with hardwcods

Miscell aneous
forest

Forests in which Sal trees
constitute more than 20% of the stand.

Forests in which Teak treas
constitute more than 20% of the stand.

Forests where the crop is almost
pure bamboo.

Forests where Khasipine constitutes
more than 50% of the stand.,

Forests where the Conifers and the
broad leaved speclies occcur more
or less in same proportion.

Tree forests which could not be
classified into any of the above
types,
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Table No. 1.3.2

Mininum znd Msximum Temparsture of Shillong
(in Centigrsde)

Fonth 1982 1983 1984
Maxi- Mini- Mexi-— Mini- Fexi=- Mini-—-
mum mun mum mum mum mum

(1) 2) (G ) (5) (&) {7}

Januzr: 15.7 6.7 12.6 Hec 12. 4 4.5

Februar: 1€.5 7.1 15. 4 5.9 17.2 7+ 6

March 22,2 11,3 2061 1C. 4 22.1 11.3

Aoril 22.2 13.0 23.1 1341 24,7 14,6

t2y 24,8 15.6 22.7  15.1 22.7  15.6

June 22.9 17.0 25,0 17.7 22,2 17.8

July 24,3 17.7 24,1 T8 23,0 17.5

sugust 24,5 17.7 23,2 17.9 23,9 17.7

Septenmber 28.0 16.8 22.8 171 21.2 15.9

October 21.6 13.6 22,2 15.4 21.4 144

November 17.5 Q.4 19.4 10,7 18.8 9.4

December 14.5 Eals 14.8 6.2 15.5 a7

Source : Statistical Handbook of Meghalayé, 1987 .
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Chapter - 2

2.1 Design and Methodology of the survevy

The ‘forest areas' marked on 1:50,000 scale
topographic mapsheets-prepared by the Survey of
India-were used as the basis of forest inventory.
The year of survey and publication, of the maps used
in the survey, are given in appendix «-I, A set of
the available thematic maps,covering only a part of
the survey area,prepared from the interpretation of
aerial photographs, were also used and a list of
these is given in appendix-II. Such areas/patches
appearing as ‘forests' in these thematic maps-which
did not appear as forest 'areas{green wash) in the
relevant s5.0.3I. toposheets-were transferred onto
the S.0.I. toposheets and accounted towards forest
area (in addition to the green wash)

2.2 Definition of forest area

The following are treated as 'Forest Areas’
for carrying out the forest inventory and for the
purpose of this report,

i) All those areas shown in 'green wash' on
the survey of India topographic map sheets.

1i) All those areas indicated by dotted line
Oor broken line or a pillar line asg ‘forest

" areas' on Survey of India toposheet,

ii1i} All those areas appearingy as forests on
the thematic maps-prepared from the intere
pretation of aerial photographs-though
appearing as non forest i.,e, without gre=n
wash,on the S.0.I. topo mapsheets,

2.3 Samnling design
2791 T desidan

1:5C,000 scale Survey of India topographic
sheat was divided into 215 grids of 2:'x2%x' of latitudes
and longitudes. In each of such grids two sample
points were marked, The inventory data was collected
from a square plot of 0.1 ha. laid out at each of
these sample points,

2.3.1 Method of marking two point cluster in the grig

The length and width of each grid is measurad
tc the f£irst decimal in millimetres. From this length
0.6 mm 1s deducted, Suppose, the measurable length
and width of a grig along its X & ¥ axis are 83.5 mm
and 92.5 mm Tespectively. After deducting 0,6 mm
the reduced length and width are 82,9 mm and 91.9 mm
regpectively., A thre= digit random number is selacted
from the random number table for each axis separately.
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If the selz=cted random numbers are leas than

829 and 919 respectively then they are retained as
such otherwise the next random number is considered,
Suprose the random numbers selected are 144 and 151
respectively, then the numbers will correspond to
14.4 mm and 16.1 mm lencths along the X and ¥ axes
respectively, To these lengths vig 14.4 mm zné 16.1 mm,
0.2 mm is added., Now 14,7 mn and 16,4 mm bescome the
co—-ordinates of the first sample point in the grid,
Taking SW corner of this grid as origin and measuring
14.7 mm and 16.4 mm along X & ¥ axis respectively the
centre of the first plot is marked. The centre o0f
the first ot is then joined by a straight line to
the grida 1s line is extended on the other side,
On this extendeqd line the second point is marked

at a distance edual to the distance of the first
point from grid centre. This point is the centre

of the second plot.

All sanple points falling in forest areas are
located on the ground. Quantitative data is collected
from sample plots and qualitative data from the
surroundings of the plot. The co-ordinates of the
plot centres inventoried and the relevant data
pertaining to these plots is given in Appendix~II,

2.4 Field methodcloqgy

The field data 1s collected by a crew,

consisting of one Junior Technical Assistant (crew leader),

a deputy Rajer, two to three fieldmen, a Khalasi and
unskilled labourers hired locally wherever necessary.
The crew leader 1s provided with a list of sample plots
tco be surveyed by his crew during the season alongwith
a set of toposheets with sample points already marked.
A set of measuring instruments viz Silva's compass,
Haga/Blume Liess hypsometer, Callipers, measuring tapes
and ranging rods etc., are provided.

After deciding the plot and the grid number to
be surveyed on a particular day from a camping spot
the crew leader reaches a prominent physical feature
(also called starting reference point, as near to the
sample point as possible) which 1s depicted on the map
and can also be identified on the ground. Usually?>»
the following features are selected as reference point:

1) Benck marks
ii) Triangulation points
iii) Village trijunction points
iv) Bridges and culverts
v) Temples, mosgues and churches.
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vi) Crossing of rail tract with roads, rivers
streams.
vii) Junctions of rivers of streams with roads
viii) Junctions of streams
ix) Junctions of roads
%) Prominent bends in roads, rivers, streams
xi) Ponds and wells

xii) Springs

xiid) Prominent topographical features in hilly
region such as spurs, knolls etc.

xiv) Mile stones or kllometer stones.

xv) Boundary pillars (of internaticnal, state,
district and forest boundaries).

Having located a prominent physical feature
(reference point) both on the greund as well as on the
map, the distance & bearing of the sample point from this
physical feature is measured from the map. The bearing
is measured with the help of a protractor or the
Silva's compass, At this reference point the crew leader
records details of the reference feature used, the
bearing distance o0f the sample point from the reference
feature, the name of the camping spot, thetime taken
to complete the work etcyin the 'Plot Approach Form'.
Information recorded in this form is used in time and
cost study for the inventory and helping to relocate
the point at a future date, Specimen of this Form is
given in Appendix-III, From the reference point
crew leader traverses the distance in the direction
as measured on the map to reach the sample point,

A wooden peg is fixed at this location which is the
centre of the sample plot. After reaching the sample
point, a scquare samole plot of 0.1 ha, area with
diagonals measuring 44.72 metres in NE-S4 & NW-~SE
directions is laid out on the ground by marking its
four corners by regs. Regeneration data is collected
from a plot measuring 4 m x 4 m, and herb-shrub data
from a plot of 2 m x 2 m size{see diagramat paged)

After laying cut the plot, the crew leader with
the help of other crew members collects the inventory
data in the following €2=l1d forms:

i) Plot description form

ii) Plot enumerzstion Form
iid) Sample tree form
v, Bamboo enumeration foxm (clump forming )
v) Bamboo enumeration form (Non clump forming)

vi) Bamboo weight form
vii) Herbs and shrubs data form
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Facsimile of the above field forms may be
fcund in Aprendix-III., They are briefly described
below:

(1) Plot description form{FDF)

Cualitative data such as land use, crop
composition c¢f tree crop andits density, intensity
of erosion in the area, fire and grazing incidence,-
regeneration status ete. are recorded in this Form.
The basis of assessment 1s occular, by examining

a surrounding area of about 2 ha. around the plot
centre,

(i) Plot enumeration Form (PEF)

In this form the trees and bamboo <clumps in
the sample plot are enumerated and recorded with
thelr species and diameter at breast height.

(i1i) sample tree Form (STF)

The data in this form is collected from the
norther quarter of the sample plot. Name of the
tree species, its diameter at breast height, twice
bark thickness, dominance status, length of the
clear bole, and height etc. of each trze enumeratsd
in this gquadrant are recorded. The data from this
form helps in developing the local volume eguations
for the specles in the survey area., Under bark
volume is also derived from the local volume egquations
with the help of bark thickness data.

(iv) &{v) Samboo enumeration{clumn znd non clumwe variet-r)
—
Form

These Forms are used wherever bamboo clumps,
whether of clump or non-clump forming variety, are
encountered in the sample plots. .Datz such as culms
in each clump, their size, maturity ccndition, length
etc are recorded,

(vi) Samboo weicht Form

For determining the co-relation between green
and dry weight of the utilizable length of bambcoo culm,
data on weizht are recorded in this Form.

(vii) Herbs and shrubs data Form

In this form names and other details of azli
icdentifiable species of herks and shrubs are recorded
In case of species that could not be 1dentified in the
fieZd, the number of such species only are noted.

The above 1s a brief descripticon of the design
and given in survey methodology. The details are given
in'the Manual of instruction for field inventory' of
Forest Survey of India.
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Z.0 Zrosessine on electronic commuter

After thne compietion of field woriz, the

field forms ( i to vii) of the region surveved zre
ccneolideted and sent to ths dste processing unit
¢ this orgenisetion zt Dehrzdun. The dete contzined
in the field Forms zre checked for inccnsistencies
end coding mistskes. The ccded dete is then trans-
ferred on <z Ddunch cards using sunching machines.
Ffunching mistekes, are detected with the help eof
cerd verifier, an the misteke=, if any, are rectified.
The cards are then scrted and lozd@d onto the

caguter. A suitable crogremnme is evolved to get
tne results in the desired formst,

Ze Arez computation

The erec of 'forest lend!' on the 1:50,000 scile,
torographical maps wes cealculzted using closelv
sreced dot grid templste where cne dot represented
one hect :re, Furtner distribtution of forest ares
under various classes such as land use, accessible
tree forest aree, feorest types, s2il erosion, status,
azing 1n01deuce, fire incidence, cznopy density
esses etc, was arrived et Dropsortionetely using
2cic estimgtor. However it may be noted thst
ez tebles are bzsed on few samdhle points and
erefore, should be considered as indicative only
¢ used with due caution.

Volume Estimetion

et A OO0y
IO D

-
»

N
.
[AS]

ccllection of felled *tree data by zones, for
develoving general volume ecuations, has been
discontinued now. However during an earlier inventory
survey in Meghzlaya in 1974 & 1975 the "“general"
25 well es "locel volume eqguetions" were develoyped
using felled tree dete and height-~dizmeter relation-
ships, Those volume eguations have been zdopted for
"volume estimation®™ in the current inventory survey
2lso.
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%General volume equations used in the report are ;
;S“A¢»qcuip
lgo— Weo 1« Toona ciliata =snd Lanneg coromandelica
V = 0,2057F + 0.,00035623 D + O, 0000181 D H
pSE-211.08)% 2, Amoora wallichii, Gmelina arborea & Xyvdia calvcir

V = 0.0914 + 0,0001527 p2 + 0.0000314 D°H

06S~- 6% 3, Antho.cerhalus cadamba and Schima wallichii

YV = —0.13718 + 0.019097 H + 0.000031049 LFH
b\Ws —q-25} 4, Albizzia species, Bombax ceiba & Duabanga

. sonneritioides
,//// V= =1.5567 + 0,0006182 D°+ 0,0000054684 D°H
+ 0.090192 H
LG Y A 5, Plnus keseyia
/v = 0.02356 + 0.0004842 D

+ 0.00C01640 T°H

&%y —~ 679 6, Shorea robusta & Tectona grandis
/V = —2.2086 + 0.12879 H + 0,0000247 DPH

S W WAV 7. Misc.
_ Y = —0.563783 + 0.05150 H + 0.000027956 D°H

On the basigfthe above generzl volume equstions
the following local volume equations were derived
for Meghalaya survey &area,

1. Toopa ciliata & Lannea coromandelicaﬁ

V = =1.3910 — 0.14129 D + 0.001645 D™+ 0.90411 ]
2. Amoora wallichii,Gmelina arberea & Kydiz calvcin:
¥ = -3.0087 + 0.003675 D + 0.0007398 D~

3, Anthocavhalus casdamba end Schima wsllichii
_ ¥V = -0.0189 + 0.0008073 D ©

%jfég// 4, Albizzia species,Bombax ceiba eand

Duzten g2 sonne*1t101des
7V = 0,292C8 + 0,00092412 D
5., Pinus kesevia
V= 0.0232 - 0.011513 D + 0.0011549 D
6. Shorez robustz and-Tectona grendis -
V = —0.09016 + 0.0009828 D °
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7 Miscellanaous

V = -0,081297 + 0,0010859 o

- Notes 211 the zhove local volume equsticns excent
Sfor =, Mo, B e
report (1972), In -

ané 'Tszak! - the lezzl v

o
the inventory renor:t (1981
e

of Kowgong & Karbkianglong
has be=n adopted as *hse M t

echzlava repocrt was
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3.3 Stand and stock tables

The volume of each enumerated tree of a
species was estimated by substituting i1ts breast
height overbark diameter in local volume eguaticn
of that species., The volumes converted to per hectare
were stored in a tree/plot volume file together with
species code, diameter of tree, parameters of
plot description form, per hectare volume and
stems of the plot. The elements of information
stored in the above files were utilised to classify
the tree by species and diameter. Estimates of
number of stems and volume per hectare and total
by species and diameter classes were obtained for
different strata viz. district, forest types etc.
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3.4 Samplingc error

The semple wzs considered to constiftute a
sample random of unegusl clusiers &s in menv ceses
nl} one tlot wes svellsble from the zrid. The
Sempling error wes calculsted as follows ;
Let n=Total No. of clusters{grids) in the szmole
X4 =The No. of plots in the ith cluster (grid).
Y =The toteal of per hactare volume in the ith cluste:
— el .
% = E XM = avg. Nc. of plots per cluster
n
n n
R o1
= —== = Zstimate of average volume
é % Der heciere cover all clusters.
1
i=1
A
v o2 AT Mo
ni{n-1 -2 \ 2o EEN) 22l
X
(Igncring finits tuletion correction fetctor)

i
[
3
[
7

The S.E. of the totz2l wvolumes for the regicn

a5 a whole is calculated by pooling the SES of
vol./ha. of districts, using the formula

—

o . 2 2 v =
oE(vol.reglon) =_f;E1. Ay + + SE Es. ﬁz + sesecaes

nrv

Where SE1 seseess N 2re SEsS of district 71 to n.

end A1 ssnssseell are esreas of districts 1 to n.

SE(vel.regica) x 100

S T Yo = n 3
E(vol.region}s Total vol., of regicn
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Chapter - 4

FOREST INVENTCORY RESULTS

4.0 In this chapter, the results of forest
inventory and the critical aspects of forest
Tesources-as evident therefrom in the survey
area-are presentad. This is a low intensity

survey (0.01 percent)., 'Its results are therefore,
reliadle and valid for the region as a whole,
However, districtwise information of some attributes
has also been given which may be considered as
indicative only,

4.1 FOREST AREA

Forest area has already been defined in
Chapter 2. This is an essential component of forest
inventory and is computed from maps. In the present
survey S0l topo sheets on 1:50,000 scale formed the
basis of inventory survey and as such these were
made use of in computing forest area and estimation
of growing stock by ground surveys, Within the
forest area the demarcated blank areas have been
mentioned separately.

The survey area is covered by 54 tocposheets
of 1:50,000 scale viz:-~ 78 G/13,14,15, 78 J/8,12,
78 K/1,2,3,4,5,6,7,8,9,10,11,12,13;14,15,16,
78 N/12,16, 178 0/1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,
83 B/4,8, 83 ¢C/1,2,3,4,5,6,7,8, »10,11,12,15,16
Each of these sheets, alongwith the respective yvear
of survey, has kteen listed vide appendix I. A number
of available thematic maps preparad from the visual
intercretation of aerial photographs were also used
for identifying forest areas, other than those
appearing as greenwash on the toposheets and the
sample plots were marked in such arzas also., a list
of these is given vide appendix II, .

The years of survey of most of the S5.0.1.
Toposheets having greenwash are 1961-62 to 1887-38
and ths year of photography of most of the zerial
photcgrepns is 1264, Therafore 1565 is taken +o be
the base year fcr monitering changes in the forest
areas till 1987(year of survey)
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The toizl foresi zrer {in *he base yesar 13353) -
zs defined irn pera 2,2 - identifisd on the zvailabtle
maps for survey was computed to be 13,323.25 kmz. This,
however, does not include *the forest eree fallling Lo
3.0.I. torosheets 78K/3,4 & 78G/15 - due to their

nonzvailability from Survey of Indiz- which is assessed
2t about 10C0kme (from the 2tlas). £ totel of 1684 semrle
voints were marked on the maps in this forest azrea
(15,353 km~). However 24 cf these pcints were later found
to be felling in "wWildlife reserves; -y ~tvra~izatand

were, therefere, excluded from the purview of the
inventory survey. rthe breskup of the remaining forest
arae of 15,125.25 ka_ takenup for survey = districtwise
and alongwith the number of sample plots inventoried

“herein, is given below in table 4.1 .
Table 4,1

Districtwise forest arez (in the base vear 1555) and
number cf samnle plots inventoried therein .

S.No. Districts Forest Area WNo.ol Welightage of
19652 sample each plot
Km plots (k™ ver nlot)

1., East & West 7212.,29 / 809 £,S2

Khasi Hills
2., Jaintia Hills 2168.63 263 8,25
3. Lkast & West 5744,33 587 9,79

Garo Hills

Total(iMeghalaya) 15125.25 1659 9.12

Distribution of the area, in all the tables that
follow, has been worked out on the basis of ratio
estimator.

Qut of the toizl geogravhical arez of 22,429 km%
2n area of 16353 km2 (72.91 %) has been assessed 1o be
under forest in the bese year i.e. 1965. (This includes
10C0 km2 of forest arez assessed on the besis of greenwash
showvn on the Atlas as the topographiczl maps sre not
available for this areaz) .
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4,1.1 Distribution of forest azrea by land use classes

Out of ‘the totel forest areaz of 15,125.25 km2(1965)
taken up for survey, only 8,140.11 K (5%.82% ) is now
(1987) assessed to be under "accessible tree forest ",
664.72 km>(4.39%) is under "Bamboo brekes",644.39 km®
(4.26%) is inaccessible, 2476,90 km? (16,38%) is under
"eurrent and lastyears shifting cultivetion", 2098.31 k&
(13.87%) stands permanent®:- diverted to non forestry
usea2 and 1100.82 km2(7.28%) is now under scrub/grasslznd
berren land. o

The district wise distributien is given in the
following table 4.1.1.
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The following conclusions <¢an be drawn from the
results tabulated above in table Lo1.1 o=

(2) Out of 15,125,25 kmz of forest ares (1965) takenup
for survey, 12,382.55 km (81.87%) has been assessed 1o
be under the catogory "ACCESSlble forest area" now (1987)
Out of the remaining 2,742.70 km (18.13%), 2098.31 km?
(13.87%) stands permanentlv diverted to non-forestry
uses and 644,39 km (4.,26%) is inaccessible.

(b) Even out of 12,382,455 km? of "accessible forest
area", an area of 2476.90 km~ is under current and last
year's shifting cultivation and 1100.82 kmzls under
scrub/grassland/ barren land thus leaving only

a3g04.83 km® under "lccessible tree forest" and "bamboo
braxes®

(c} The "accessible tree forest" arez is 8,140,111 km?
and zccossible aerea under bamboo forest/brakes is

664,72 Amz. Out of the to%tal accessible tree forest arez
of 8140,11 km , an zrea of only 35. 66 km2 is ander young
forestry »lantations.

(d) The eres under shif fting cultivetion-current end
lzst year's — hss beer assessed at 2476.290 kma. LT
an averzge cycle of & yeesrs the totzl srez affected by
shifting cultivation is esssessed at 9L7:.OQ x5 i.e.

o . .
nearly 7,500 km~ in ine surveyed grecs

No%e 3Th ccessible forest zsres includes those

razme whichh could not ©Te visited but were

v}
m

m

identifi=d on the basis of vicinity visit.

in such cases &5 many sttributes as possible
wer2 recorded, on the tesls of wvicinity visit,
ané rest oi atiributes wnich cculd not be
zscessed were clubbed under the cztegory

wnrecorded",
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4.1.2 Distribution of accessible *ores
by soil devth

Out of the tectel =cecessibla

grea under current and lss+t

-~ of ©,905.65 kun®,
£ 90 cm or more
£ sSo0il depth of less than 30 cnm.
Cistribution ~ by soil dent:
following terle No.4.1.2,

e
yezrfs shi
p

glascses -

Tahle No. &4.1.2

hccessible forest eree

is pgiven in

and only 15,05% (149u=37 hm ) arsez hes
The districtwise

the

19205, E5

(Excluding ezres under current &

last year's shifting Culth; tion
Urit : ko©
pistribution of accessible forest sres by soil denth.
PREISHAC IR
S.No.S50il Depth Class East & Jeinties East & Total &
Viest Hills West
Knasi Garo
Hills Hills
distts, distt.
e Yo s0il - - - - -
2e S0il depth less 28.07 49,47 58.7 208,26 2.08
than 15 cems.
3. So0il dewnth 15 cms ;
or more but less 525,99 288,60 469,72 12844 31 12,97
than 30 cms,.
Lo Sopil depth 30 cms
o morepbutjless 1843,48 511.24 1193,88 3648, 60 36,83
than 90 cms
5. 5011 depth 90 cms 20235,72 453,52 1301,53 3778.77 3B.15
or more
6. Unrecorded 677.55 173,16 137,00 987,71 S.97
Total 5268.,81 1475,99 3160.85 Q9CE, €5 100

* Unrecorded relctes to these points where information
be collected.

could not
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4,1.3 Distribution of accessible forest area by
soil texture

A high percentage of 50.28% (4980.49 ko°) of th
total accessible forest area (excluding current and
last year's shifting cultivation) has a "clayey loaam"
texture followed by 20,26% (2006 78 km> )} having sandy
loam texture, 12,84% (1271 20 km } having'loam’
texture, 5,93% (587.65 km ) having "clayey" texture
and only 0.72% (71.72 km> ) having "sandy"™ texture.
The districtwise distribution— by soil texture classe
— 1s given below in table No. 4.1, 3.

Table No, 4.1.3

Lccessible forest area : 9905,.65

(Excluding current &
last years shifting cultivation)

Distribution of accessible forest aregn5§ km
soil texture.
DISTRICT
S.No., Soil texture East & Jaintia East & Toteal S
West Hills West
Khasi Garo
Hilis Hills
1. Clayey 401.18 49,47 137.00 587.65 5.93
2. Clayey loan 2193, 11 742,12 2045,26  4980.49 50.28
3. Loam 811,27 156,67 303.36 1271.30 12.84
4, Sandy loam 1150.04 338.08 518.65 20C6.,78 20.26
5. Sandy 35.66 16.49 19.57 71.72 0.72
6. No scil - - - - -
70*Unrecord9d 6779 55 173.16 137.00 9870 71 90 97
Total 52E8.81 1475.59 2160,.85 9Q05,65 100

* Unrecorded relotes to those points where information could

not be collected.
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4.1.4 Distribution of accessible forest zres
bv so0il erosion stetus

2
86.56% (8574.79 ko) of the tctzl zccessible

ct
m

f

n
ot

forest zrea {(excluding currant a&nd le

m
o
[

yvezr's snif tlrg
s3

cultivation) has almos:i no s50il ercsion or slight eros

(6nly surface erosion cresent Y. 2,83% (280.5% k .mz) area
e

F

is heving moderczte erosion i.e., having smell gulli

LR

-ills on the *top surfazce of the soil and only O. 63?
(82,62 kmz cree is heesvily erroded i.e, deep gulll

fD
-

revines, land slips etic. The districtwise distributicn
- *y soil erosicn stetus -~ is given in the following
table No. 4.%.4.

Table No. 4.1.4

fccessible forest arez =9905.65
(Excluding current &
last yeesrs shifting
cultivetion) - >
Unit = Km

Distribution of accessible forest aree by soil erosion
status

PISTRICT -
S5.No. Erosion Status Best & Jaintia Ezst & Total 9%
Wesst Hills wWest
Khasi Garo
Lo Hills Hills =,
1« Mild erosion i.e. 4386,21 1203.58 298&.70__85?&.79 86,57

no erosicn or slight

erosion where only -
surface erosion has

taken place.

?., Moderaste erosion ie. 160,47 S0.70 29,36 280.53 2,83
where small gullies : .
and-rills are formed
on the top surface

of soil.

%. Heavy erosion i.e. Ly,
area which h&s deep o8 8.25 9.79 62.62  0.63

gullies rsvines, land

slips etc,

4, * Unrecorded 677.55 173.16 137.00 887,71 Q.97

Total 5268.81 1475.99 3160.85 9905.65 100

# Unrecorded relates to those points where information could

not be collected.

A
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4.,1.5 Distribution of accessible forest area by grazing
incidence classes

Only 4,07% (403,25 kmz) of the total accessible
forest area (excluding current and last year's shifting
cultivation) is suffering from heevy grazing foliowed
by 16.76% (1660.28 ka) area having a moderate grazing
incidence, 39.26% (3£89.23 km2) aving light grazing
incidence and 29.49% (2921,27 kn") having no grazing
incidence. The districtwise distribution — by grazing
incidence classes - is given below in tzble No. 4.1.5.

- Table 4.1.5

iccessible forest area i= 9905, 6!
(Excluding current & last year's
shifting cultivation)

o Unit : kmz
Distribution of accessible forest azrea by grazing
incidence classes
DISTRICT
S.No. Grazing incidence East & Jaintiz East & Total %
West Bills Wes+t
Knasi Garo
Hills Hills
1. Heavy grazing 285,28 49,47 68. 50 403,25 4,07
2. Medium grazing 989.57 181 .41 489, 3G 1660.28 16, 7¢
3. Light grazing 2005.89  552.46 133C.E8  3889.23 39,2¢
4, No. grazing 1274.86 511.24 1135,17 2921.,27 29,4¢
5. #* Unreccrded ' 715,21 161, 41 137,00  1031.62 10,4
Ba Total 5268.81 1475.59 3160.85 $9035,.55 100

* Unrecorded relates to those points where information could
not be ccllected and includes the peints felling in “barren
land® for which this attribute wess not recordsd,
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4,1.6 Dicstribution of accessible forest area by
plantation noctentizl

46, 48% (4E04.4LY4 kmz) of the totzl accessible forest
area (excluding zrea unfer current and last vesrs
shifting cultivation) doesn't nesd furthsr stocking by
way of plantaticn. 0.795% (75.C1 km2) area hes been
essessed as unplantable due to poor so0il cover or other
adverse conditicns znd in 42,34% (4194,58 kmz) area

there is a scope for undertaeking z=fforestation or

augmentztion of stocking by plantations. The districtwise
distribution - by plantetion potential -~ is given below
in table No. 4.1.6,.

Teble 4,1.6

Lecessible forest area : 29205-65
{Excluding current last years
& shifting culiivation) o
Unit : ko”
Distiribution of accessible forest area by plantation
rotential; _
DISTRICT
F.Na. Flentation potential East & Jaintia East & Total ]
West Hills West
Khasi Garo
c Hills Hills
. Flantable 1889.99 445,27  1859.32 4194,58 42,34
« Un-clantable 17.83 8,25 48,93 75.01 00,76
. Not appliceble 2647.78 841,06 1115.60 LEO4L. L4 46,48
. ¥ Unrecorded 713.21 181,41 137.00 1021.62 10,42
Total 5268.81 1475.99 3160.85 9905.65 100

* Unrecorded relztes 1o those points where information could
not be collected.
[xolanatorv noie:
i Fizntation potential was assessed conly a2t those sample points
aving tree crown cover density of less than 30%. Plantable/unplantable
otential, was determined by giving due consideration to aspect, soil
epth, drainage, crop in surrounding zrea and other biotic and climate
2ctors, The maXimBm rermissible slope upto which plantation can be
@ised was kept 40 and minimum sS0il depth as 20 cms. Sample plots
éving crown density of 30% or more were catagorised as noi applicable
ince plantation potentizl of such arez, from afforestation point of
€W, 15 not of any significance

Fa

Contents



4,1.7 Distribution of accessible forest area by fire
incidence classes

Incidence of.very heavy fire is over an area of
only C,27% (26,75 km2) of the total accessible forest.
area (excluding current and last years shifting
cultivation) followed by 2.72% (269,12 kmz) area having
frequent fires, Most of the azrea i.e. 86.50%

(8578.16 km?) is either heving occassion.Z. fires or no
fire. The districtwise distribution - by fire incidence
classes - is given below in tzble No. 4.1.7.

Table 4,.1.7

Lccessible forest area :— S505,65
(Excludirg current last yezr's
& shifting cultivation) n

- Unit km®

Distribution of accessible forest ares by fire incidernce
classes

DISTRICT

S.No. Fire incidence East & Jaintia Bast & Total 64

West Hills YWest

Khsasi Garo

Hills Hills
1o Very heavy 256,75 - - 26,75 C.27
20 Frequent 187021 32098 48¢93 269l12 2072
z. Qccasional 1870.23 486, 50 890,52 3347.25 33.79
L. No fire . . 2371. 41 775.10 2084, 40 523%5,91 52.81
5. #* Unrécorded 713%.21 181,41 137,00 103,52 10. 41

Total 5268,81  1475.53  3160.85 S905.65 100

* Unrecorded relztes to those points where infermation could not

be collected z2nd includes t
for *hich this attribute we

e zeoints failing in "barren  land®
€ not recorded.
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4,18 Districution of s=ccessible tree forest zrea

is 8140.11 kx“.
39.76% is under "“-25%2 crop",
timber?®, 4,74% is
under "mixed
- Ty crop size ¢

bv size classes

The totzl zccessinle tree forest sres is

bl

1 ;. of this is under "regenerztion size",

30.81% is under "“smzll

under "“tig timber™ znd 12,224 is
s

cize closs?,., The districtwise distribution

z3s - 1g given in the fecllowing tablse

I\TO. 4.’]-8.

Teble 4,1.2

Accessible tree Ieorest

Distribution of esccessible irse forest zrea bwv size class
DISTRICT
S.No0. Size class Test & Jaintie Zast & Total 34
West Hills Vlest
{hesi Garo
Hillsg Hills
1. Regeneration 62,41 - 12,57 1.G8 1.00
2, Pole crop 1683.06 494,75 753.52 323€.33  38.76
%, - Small tiwmber 1310. 51 346, 32 £51,38 2508.21 20.81
4, Biz timber 156,13 32,98 156.57 385,68 L, Th
5. Mixed size class 508.16 329.83 156.57 GC4.56 12.22
6. * Unrecorded 632,57 17316 127,22 833,35 11.47
Total 4L698.24 1377.04 2064,83 B140411 100

Exvlenatory note

v Unrecorded relztes to those points where infermation could

not be collected.

Regenerstion
Pole crop

mall timber
Big timber

‘ixed size class

i.e. crop below 10 cms diameter predominsting.

Crop between 10 to less than 20 cms diameter
vredominating.

Crop 2C c¢ms to under 30 cms diemeter predominating.
Tree with diameter 30 cms. and over predominating.
Tree crop with no marked domination of any class,
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4,1.9 Distribution of accessible tree forest arez by
regeneratidan status,

Only O.44% (35,65 km2) of the accessible tree
forest areu is having "edeguate regeneraticn®. 4.13%
(336,35 km® ) area is hav1ng "inedegquate regeneration®
and in 83,96% (6834.75 o ) area the regeneration
(of economically important tree species) is "absent™.
The districtwise distribution - by regeneration status
— is given in the following table No. 4.1.C.

Table 4,1,9

Accessible tree forest arez:8140,
Unit: km2
Distribution of accessibla tres forest area by
regeneration status.

S.Nc. Regenerztion status East & Jaintia East & Total o4
West Hills West
Khasi Garo
Hills Hills
1. Adequeate 35.66 - - 35.66 O. 44
2. insdeqguszte 231,79 16,49 88.07 336,35 4,13
e Absent 3797.8 1187.3¢ 1849.54 634,75 €3.96
Unrecorded 532,97 173.16 12722 S236e35 11.47
Totel L5c8.24 1377.04 2C64.383 8140.11 100
UnrecorZed relates to those points where informaticn
could rnot be collected.
LAFLANATORY NCOTE

Ldenya recznerztion: Mazns whers 2 or more than & seedlings
Lh"Vl“g dilsm2ter < cms to less than 12 cms at beeest heizht)
0f eccrnonmicelly im ortont species were found in ¢ receneration
pist ¢ 1€ sguere mzter zresz, ”
inadeguste regensrsztionileans vhere lsss then 8 seedlings
{fhaving dizzefar pezween 2 cms o less +han 10 cms) of
:conomlcall; importent srecies were found in a raganeretion
£d3t of 16 =g. meter =zrez. N
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4,1.10 Dicgtribution of sceessible tree forest area
v tvpe of iniurv tc croc,
37.64% cf the accecsible “ree forest zrea i
zfZfsoted by un-nsturel/man msde injfuries znd and 3.

o’
atursl injuries, Injury o

by v o
oz The districtwiss diztrikbuticn - by tvpe ¢f inj
¢ Zorest crop is given in the following teble Mo, -
£.,1,10.
Tzole €,.1,.,20
hocsesible tres forest area @ L4
2
Unit : km
Distribution of acgcessible tree I0rest are
by type of injury of crop.
Sa Injuries oIS TXRI ZT
No, to crep. Bast & Jaintia Sa23t & Total 7%
West Hills Wast
Khasi , Garo
Hills Hills
1, Notural 131,56 82,46 £8,.50 302 3,71
2., Un=natural 191¢.74 197,90 949,23 3ce3.87 7.64
3. ADsent 1996,97 923,52 Q19,32 3840, 37 47,18
4, *Unreccrded 632.97 173,15 27.22 933, 11,47
Total: 4698,24 1377.04 2064,83 8l140,11 100

* Unrecorded relates o those points where
informaticon could not be collected.

ZXPLANATORY NOTE : ' . )

Injury to crop was judged by occular estimaticn in

two hectare area zround the centre of plot,
F

provided

the effected trees formed a2t least 10% of the crop.

Natural injurv: Means injury by wind/snow or flood,

climber, lightening, wildlife, borer attack,

defoleator or other posts,

Man-made/Un-natural : Means injury by girdling/

illicit felling, scarring/fire, lopping.

leaf
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4,1.11 Distribution of accessible tree forecst area .
by -forest tyroes

The accessible tree forest ares of 8140.11 km2

has been classified into six forest types, on the .. - ;
of predomlna“t tree spvecies (refer para 1.6), 81.59%
(641,70 km ) area beezrs "Miscellaneous forest tyne"
10.90% (887.04 km ) area is under "Khasi pine",

3.76% of (306,18 km ) area is under "Sal', 2,14%

(174.28 km™) area is under "Hardwood 'mixed witk conifers'

0.84% (68,50 kmz)area is under "Teak" and 0,77%
(62,41 kmz) area is under "Upland Hardwoods®". The
disirictwise distribution- of forest types - is given
in the following table 4,1.11.

Table 4.,1,11

Accessgible tree forest area : 8140.71

' Unit 3 km?
Distribution of accessible tree fores* srea by forest %ype
DISTRIZT
S.No. Forest types East & ~Jaintia East & Total %
West Hills West
Khesi Garo
Hills Hills
1. Knasi pine T22a212 164,92 - 587,04 10.90
3. Sal 7132 - 234,85 20613 3.76
L, Hard wood mixed 124,81 4o. 47 - 174,28 2.14
with conifsrs .
5. Uplznd 862 o 41 - - £2 .41 De77
herdwood

5. Miscellaneous 3717.53 1162.65 176147 BE41 .70 81459

7o Total 4698,.24 1377.04 2064,.83 8140, 17 100
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4.1.,12 Distrizution of accessible itree forest zrea
{excluding veung' forestirv zlantstions; by
forest tTypss znd canooy censitv clssses,

Qut of the totezl accessible tree forest zrez of
8140.11 kmzan erea ¢f 35.56 km?fells under the lznd use
"plantation" i.,e. young forestry plantetions. Since the
cencny is not formed in these ycung flentetions, the areaz
under these hss been excluded while anslvsing the
distribution by cancpy density clzsses zrd forest types,

The districtwise distribution by forest iypes a&nd canopy
density classes-— is given in the following tzbdle No. 4.1.12.

The overall averzge canory density is 43.55% .
. ] - .2
Out of the totzl aree of 8104.4% km , an area of 3597.44 ko

M

beers "“moderestelv dense tree forest" (cznopy density
30 to 63%), 3036.54 kmzarea bezrs "open Eree forest"
(canopy density 5 to 29%) and 1370.07 kz“ares bears
"dense tree forest“(canopy density 70% &nd above).
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Table No. h.1,12

Distribution of accessible tree forest aresz (excluding nlantation)

by forest tvres and canopy density.

AREA I BIOH 4 H k™

District

Canopy

Forest Tvyuves

density Khasi Tezk Szl Herd Upland Mis- Totzl Densit
class pine wood herd- cell- ¢
mixed wood aneous
with
coni-
fers
East & 70% & 44,58 - 17.83 8.92 8,92 FH4o5.83T 624,06 .
West ebove .
Khasi 30 to 374,43 - 35,66 71,32 8,92 1934,57 2424,90 L2y
Hills 69%
25 ;tﬂo 276036 had 17083 4&058 35066 1239019 1613-62
9o . .
Jaintia 70% & 16,49 - - - - 338,08 354,57 -
Hills above
30 to  57.72 - - 41,23 - 527.72 626,67 43§
699
5 To 90, 70 - - 8.25 - 296,85 395,80
25 5 .
YWest above
Hills 6G%
5 to - G.79 78.29 - - 938,44 1027,52
29 ¢
Tctel 70% & 61.07 648,83 2&.33 8.92 8.%2 1153,80 1370.07
abcve
30 to 432,15 S.79 122,73 112,55 8,92 3010.30 32597, 44
693
5 to 367,08 0,78 26«12 52,53 35.656 2475.48 3036.9L
29¢;
Grand 860,28 68.51 306.18 174,30 53.50 6641,68 8104, 45
Total
Denﬁlt}r ?6 BE.LC 70028 65023 "4‘1 u79 33-8# ""'3979
Overall densitvy4 3,55
Metes 35.66 kmgof tree fcrest area falls urnder the land use
toizntation! caznopy in such zrea is not formed i, 2. canonpv Jdensitd:
is below Z percen*. Such arez hz% been oritted from txis egnalysis,
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the

Semple plots. This lisi

the importznt dete relsting ic

sample plot 1llke landuse c icati
forest type classification, no. of irees
enunerated and volupe per hectzre, This
information can be mede use of in working

out the verificztion of growing stock
with different aree strestificetion or =t
ue

changes,

‘intervais tc assess the periodic
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4,2 tand and stcck tables

Distribution of total stems (000 Nos) and total -
volume (OOOmB) by species znd diameter classes, in the
accessiple tree forest zres, is given forest type wise
in table nos, IV.2.7 to IV.2.18. The overall position
of a1l the forest types combined is given in table nos.
IvVv.2.19 & Iv.7.20,

Distribution of stems per hectare (stand table) anc
volume per hectare (stcck table) by species and die
classes, in accessible tree forest area of the region,
'is given forest type wise in tzble nos. IV.2.2% to
IV.2.32. The overall position of all the forest types
combined¢ is depicied in the stand table no. 1IV.2.,33
and s*tock table rno. IV, 2.34., The abstract of forest type
wise stend and steck tables iz given below :-

Accessible tree forsest arse $:814C11 h
Forest type Total &resz Vol./ha. stems/ha.
(ha) (m?/hal

Knhnzsi pine EBTO4 50,451 228,058
Teak 6850 143,53L L38,573
Sal 20618 G4, 600 297.777
Hardwcod mixed 17428 41,734 154,250
with conlfers
Upland herdweced 5241 48, B45 141,428
Miscellaneous ES4170 102,298 205,598

Totel 2414011 10C. 7CS 211,874
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The overgll svazrage figure is 211,874 stems
nar heciere corresnonding to 100,708 mjper hectizre,
L,2,1 (Qrowing stock in forast tvoes znd its

criticel sswpecis
{1) Khesi pine forest tvpe

for 10.,%50% of the esrsza, The overzll zverage c¢znony
T

density, in this feorest tyve, is 38.40%. The zverage
crowing stock is 50.451 m° per hectsre (228,058 stems
ner hectare). Khesi pine (Finus kesiys) sccounits for
8C, soon-~

i 5
3 percent of toiel growing stock (volume) corre
ercent of total stems, in this type.

The remaining growing stock (by volume)comprises
17%47 percent of "Miscellzneous spp.", 2,17 percent
chims wallichkiiand only o0.16% end 0.07% of Bombex

ent¢ Lannea coromandelics respectively.

Tzak forest tvne

L. 2 .
This. type occurs over an srea of 63,50 ki~ i.e.

only 0.84% of the tctal accessible tree forest zres,
The 'overall average cznopy density is 70.28 percent and
is highest amongst 2ll the tyvpes., The average growing
stock per hectare is also highest, smongst the types,
enc is 143.534 m3(438.575 stems per ha). Teak accounts
for 57.67 percent of the growing stock by volume and
.15 percent by no., of stems, in this type.

The proportions of others tree species, by volure
are 33.,24% "Misc. spp.Y, 6.76%&.Sh0rea robubta", 2.25%
"Gmelirna arborea” and only 0.08% "Schims wallich:iil
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(iii) Sal forest type

This type occurs over an area of 306,18 ko
i.e. 3.76 percent of the total accessible tree foresi
area. The average canopy density is 65,23 percent, Averag
growing stock is G4,.,600 m3 per hectére corresponding to
. 297,777 stems per hectare, Sal accounts for 55.?4 percen
of the growing stock by volume and 59.32 percent by
number of stems,hmkha

The proportions of other.tree species by volume,
in this type, are 36.28 percent of "Misc.spp.", 5,52
percent of "Schima wallichis"™, 1.89 percent of "Lannea
coromandelica™ and balance 0,57 percent of Bombax ceiba,
Toona ciliata and Kydia calycina combined,

(iv) Hardwoods mixed with conifers

This type coiurs over an area of 174.28 km2

i.e. 2.14 percent of the total accessible tree forest
area, The aversge canopy density is 41.79 percent.
Average growing stock per hectazre is only 41,734 m3
(154,250 stems) znd is lowest amongst the types
indentified in this survey.

"Miscellaneous species" account for 60,45 percent
of the total grewing stock (volume)in "this type followed
by 35.05 pvercent of "Pinus kesiya", 3,50 percent of
'Albizziasspp." and 1,00 percent of "Schima wallichis.

(v) Upnland Hardwood forest tvmoe
Amongst the six forest types, this one occupies

the least area of 62,41 km2 which is only 0,77 rercent of
the total accessible tree forest area. The averzge canopy

density 1is also lowest, amongst all the six types, and
is only 33.84 percent. Average growing stock per hectare
is 48,645 m” (141.428 stems)

“"Miscellaneous species" zccount for 97.35 percent
of the total growing stock (by volume), in this type.
The remaining 2.65 percent is of "Pinus kesiya",
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(VI) Miscellaneous forest tvyre

Amongst the six forest types, this one ¢ccupies
the lergest area of 6641,70 km2 whichh is 81.59 percent
of the totzl accessible tree forest area. In this
type the averpage canopy density is 43,79 percent.
Average growing stock oer hectare is 109.298 m>
(205,596 stems).

While "Miscellzneous species" zcccunt for
8555 percent of the growing stock (volure) in thkis
type, the remaining tree species which zccount for more
thzn 1% of the growing stock (Vol.) individually are;:-
"Schima wallich’l (7.82%), "Shorez rebustz" (1.67%)
eand "Lannes coromandelica®(1,62%).

For zll the forest types combined i.e. over the
entire accessible tree forest zres, the highest number
of stems of a single tree species are that of Pinus kesiya
(Khasi pine) and sre assessed 2t 19,13 million stems
corresponding to velume of 4,18 million cubic mezxres,
This is followed by "Schima wallichii' assessed =t
13.37 million stems (5.94 million cubic metres),
"Shorea robusta® at 8,15 million stems (2,89 million cum)
end “"TeBtona grandis" at 3.16 million stems {0.71
million cum)
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Lea2,2 tnalysis of growing stock in districts

The total number of stems in thousend as well &S5 no
of stems per hectare and total velume in thousand
cubic metres as well as volume per hectare by species
and diameter classes, districtwise, is given in tables
nes, IV.2,.1 to IV,2.6. These tables are given at the
end of this chapter. The abstract of these tables is
given below i-—

Stratum : Meghalaya survey area
Accessible tree forest srea: 814011 ha.

S.No.District Area Vol./he stems/ha
§ha} m3(ha
1. EZast & West 469824 94,851 212,151
Khasi hills
2., Jaintiz hills 138704 133.724 254,311
32, East & Vest 206483 92.018 182,961
Garo hills
Total 8140171 100, 709 211.874

The totel growing stock standing ig the accessible
+tree forest area is assessed &t 81.98 million cum
corresponding to 172.47 million stenms.
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4,3 Bamboo are= z2nd Inventorv

In the region under suivey, the total ares
under bambco has been assessed = in the form nf bambos

ree
brzkes znd 2130 as an understorey in th: forest = to b’
Al
— e - 2
Z102.72 km™.
L.3.1 The districiwise distributien of bemboo beerin:
&grezs - &s hamboo brekes or overlasring vith the %ree
forest azres - is given below in tablg L,3,1.
</ Table No. 4,3.1
. 2
i Arees unit : ko
_District Bzmboo [brakes Cverlavping/ Tctal Ramboo
{Pure Bzmboo nmixed - ares
ares | ) bzawsboo esrecs
Iio, of Ares No.of Arez o.c? trez
~iots nlcts ] nlots

East & West z1 276,37 163 1453.15 104 1729. 52
Khasi Hills

Jaintiz Hills 2 16,49 15 122,69 17 140,13
Ezst & tvest 35 371.86 £8 861,16 126 1223,02
Gero Hills
Total 71 BBhk.72 286 2438,00 337 3102.72
Lao3.2 The vericus bamboo species occuring in the

region can be grouped into two categories viz.'"clump
forming" and “non-clump forming". The districtwise
distribuiion of the total bamboo bearing grea, intoe
these two cetegories= is given below in table 4.3.2.

Tzble No. 4.3,2

~ 2
Lrez vnit : Kn
District Clump forming Non clump ) Totel
" beamboo forrinzg bamboo
No.of Area No.of Ares No.of Areg
nlots plcts nlots
East & West 186 1658,20 8 71.52 124 1729, 52
Ehesi Hilils
Jaintis Hills 17 140,18 - - 17 140,18
East & Vest 85 831.80 41 L0o1.22 126 1233,02
Garo Hills ’ ]
- i
Total 288 2630:18 49 472,54 337 3102720
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The "non clump forming" bamboo species is
mainly Melaconna bambusoides while the remzining species
are mainly Dendrocaigg;; strictus and Dendrccalamus
hamiltonii , which form the category “clump forming®
bamboo, in this region. Further’analysis of these two
categories, in respect of the bamboo inventory, has been
done sevparately.

4.3.3 In respect of the bamboo area under'non-clump

‘igffiggﬂ_gategory, the distribuction of total bumker of
ulms by age and soundness is given below in the

‘table NO. 40 30 30
Table No. 4.3.3

Distribution of total number of culms (ln 000)
by age and soundness. s
= >

Unit : COO Nos.

S.No. Age Green Green DBry Dry Decayed Total
sound dama- sound dama- culms

culms ged culms ged
culms culms

1. Current 96943 5866 - - - 102809
vears

2. One to 138544 14588 - - - 153132
two years
clad

2. Over two 455615 2779 - - - 48394
vears old

L. Age not - - 14742 6175 25085 46002
classified

Grand Total 281102 23233 14742 6175 25085 350337

Thus the= total‘num@er of culms, of non clung
forming bamboo, have been assessed at 350,34 million.
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4 Distribtuticen of

total number of culms

tnon clump forming) by culm size cless znd soundness

is given Dbelow in table 4,3.4.

(excluding current

year's culms)
Table No. 4.3.4
Distribution of toial number of culms (ir 09Q) bv culm
size cless z2nd spundness (Excluding current vezr culms),
Unizt 000 nos.
S.No.5cundness Culm size clec cu;m size Total
2/ s 5.6 8. mT
cms . cms. cms, ciessified
le Green 182153 2006 - - 184159
sound '
culms A
2. Creen 165872 6S5 - - 17367
canmaged
culms
3« Dry sounc 14047 505 - - 14742
culms
4, Dry 6175 - - - £175
damaged
culms )
5. Decayed - - - 25085 25085
culms
Total 219047 33956 - 25085 247528
nouivalent .
number of 207624 3049 - - 210673
%

sound culms

(oF
210,

The totzl number of equivalent sound culms

non clump
67 million (60.13%) .

forming bambeoo) have been assessed et
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4.3,5 In respnsct of the 2630.18 km2 area bearing

clumgéforming bamboos,

cf the bamboo area by

givenlbelow in tabvle No. 4.3.5.

the districtwise distributicn
amboo site quality classes is

7

Table No, 44345

Districtwise distribution of Bamboo area {(clumc forming

categorv) by cuaslitv classes.

Area unit : km2

No. of plots: 288

S.Quality East & West
No class Khasi hills
3.FP. Area

East & Vest Jaintiaza hills Total
Gerc hills

3.2, Area 3.2, 4Area ' S.P. Lrea

5 577.36 14 115.44 205 1869.5¢
17 166,36 2 16.40 53  485.9¢
8 78.2¢ 1 8.25 25 229.1¢
1 $.79 - - 5 45,4

1. I 132 11758.79
2. It 3L 203.11
3. ITII 16 142,64
4L, iv 4 25.60
Total 186 1655.20

35 831.30 17 140.18 238 2630.1¢

BAMBOO

Bamboo cguslity class=s

Bambos quality class
I

ITI

I7

Descrioction

Averzge culm height 6 metres of
more for Dendrocalamus strictus

and 14 metres or more for Bambuss

arundinnzacea,

Average culm height 4 metres
or more but less than & metres
for Dendrocalamus strictus

and 1C metres or more but less
than 14 metres for Bambussa
arundinaces,

Averzge culm height of 2 metre
or mere but less than 4 metres
for Dendrocalamus strictus
andtw metres or more but less
than 10 metres for Bambusa
arundinacea.

Regeneraztion cromn.
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LoZ.6 Cut of = total of 2630.12 kn eree under
¢lump forming bemboo, an ares of 247.01 km™ has been
assessed to be of cemrletelv hacked ceiegory (i.e.
bamboo present bur completely hacied) znd therefore
doce not corntridute towsrds trhe bamboo inventory of thne
z
regicn., The bezlsnce arez of 23283.17 km™ Ls the zres
solely ccntributing to the tamboo {clump forxing)
invenzory cof the regicn, Districtwise disiribution of
bamboc zraz {clums forming) into "Hrckad" and "Non hacked"
categeries is given below in table Nzl 4.3.85
T;_blE.' I‘-C‘ - L!'. 5- 6
Districtwise distributicn of Bzmboo arer (clumn formine)
into "Hecked" enc "Non hacwed" csiegories
z
re s 2630.18 km
Nc.c¥ wlots : 228
Se Districis Heclied Non Hecked Totel
No. Nec.of Areg No.of Area No.of ATez
- d 4 9\ ( 1 2
plats (km*) =lot km™) ©lois { &™)
1. East & Vest 18 160,47 168 1497.73 1855 1653,20
kreei hills
2. Jdainti=z 1 B.25 16 131.93 17 14C.18
hills
3, East & West 8 78.29 77 753,51 85 B31.8C
Garo hkills
4 -
* Tetal 27 247,019 201 2383.17 288 2630.183
) - - -
Note: In respect of the non clump forming bamboo

which hzs been

of 47,25 km®

towsrds baﬂboo

nesegsed to occur over an area

- wnole of this area is contributing

irventory as no portion/part

of this zresz is undesr completely "Hacked! category.
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bo3.7 Mean number of clumns per hectare

The quelitywise and clump size classwise
distribution of number of clumps per hectare - for the
ncn hacked bamboo (clump forming) area - is given below
in table No. 4.3.7. '

Table No. 4,3.7

The guslitvwise and size classwise distribution of
clumns ver hectare for non hacked Bamboo area

Unit : clumps/ha.

Bgmboo Clumn size class Total

Zaziity 1 2 3 (clumps per ha.)
I 14.948 26.771 32,500 74L.219
I 11.667 25,458 23,333 61,458
IIT 8.125 16.875 15.€25 40,625

overzll clumns/ha, £8 (68.39)

The owverall sverage figure for the number
of clumps per hectare, over the eniire non hzcked bamboo
(clumr forming) area of 23283,17 k' is €8. Therefore
the toteal number of c¢lumps in this srea are assessed at
16,3 million.

#*¥ Clump size class Descrivtion

1. Smz11 411 clumps with less than
1 metre average diameter,

2. Medium Clumps of average diameter
between 1 metre to less
than 2 metres.

bR Large Clumps of averzge diasmeter
2 metres and over.
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4,3.8 Mezn number of culms v»ar c¢clump bv clump
ize clzzces

e e
acecording to the

o
n
wn
1]
n
4]
1)
o n
k4
0
a1
ey
M
Y
[}
s}
a3
v
9
o
0.
o
m
2]
62
Q
Q

hove been

A3 undar =

Size class “ezn punber of culms/clump
{reunied *to whcle numbers)

T

1. )

0 1€

Further anzlysiz cf +the toiel number of culms

by age, soundness esnd culm size clesses, given in the

followirz iables, is cnly in respect of the nonhescked
) 2

bexrbco erea of 2383.17 km {clump forming) .

mboo {clump forning)

a b3
area, the aguelity wise distiribuztion of toilzl number
c

less

I‘D

=

0'\

i
of culms (in 00C) by ege end culm size

is given in tatle No. 4.3.9.

The total number of culms - including
current years culms and decayed culms ~ over the
entire non hacked bemboo (clump forrming) srea heve
been assessed at 416.91 million.
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4,3,10 The gualitywise distribution of total number
of culms (in 000) - excluding current year's culms

and decayed culms - by soundness and culm size classes
and 2lso the number of eguivalent sound culms, has been
tabulated below in table 4.3.10.

—

Ei.ble No. 403-‘10

The qualitywise distribution of total number of culms

excluding current vears and decayed culms)
in 000) by culm size classes.,

Culm Bamboo Green Green Dry Dry Total Total
size site sound dama=- sound damay Egquivale-
class- qua- ged ged nt sound
es lity culms

2 /5 I LB245 14506 5916 13652 80659 66410
IT 21026 6308 3054 6208 36596 30338

TIIn., 5173 1429 838 985 8425 7218

5 /8 I  B7552 17284 7253 20113 132202 113504
II 8961 4055 1302 4205 18523 14393 -

III 1577 739 197 788 3301 2538

8 + I 17644 4167 1389 2880 26080 22557

II 3304 250 - - 3554 3429

Thus over the entire non hacked bamb06
(clump forming) area, the total number of equivalent sound
culms has been assessed at 260,39 million (62.46%)

Note: Far working out the number of eguivalent sound
culms the following criteria has been adopted:

i) Dry culms are treated equal to the green culns>/

ii) Decayed culms are considered to contribute
nothing to the bamboo inventory.

iii) Each damaged culm is treated equivalent to 1/2

sound culm, ./
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4,3.11

e

Average green wt. and dry wt.of culms =
for non clump forming bamboo -~ and dry weight of

bamﬁggﬁstock

s

Table No. 4.3.11

culm size No.of Average Average Number of Dry wt of
class Samp- reen wt dry wt equivalent Bamboo
les of uti~ (of uti- sound stock(Tonne
lizable lizable culms
length) length) (in 000)
Kgs. Kgs.
2 to cm 45 4,707 2,812 207624 583838 577}
diaés S ~——— L — _
5t /8cm 2 11.115 6. 641 3049 20249
Total 210673 [604087 |
R i
Note: Average value of driage has been found—-to—Fe
59.75%, for the samples collected from non-clump
forming bambgo.
Lo3e12 Average green weight and dry weight of c¢ulmse— for

clump forming bamboo - and dry weight of bamboo

stock

£~ Table No. 4.3.12

Bamboo Culm No

.0f Av.gre

—

en Av. dry Number of Dry wt o

site size samp- wt per wt({uti- equiva- Bamboo
quali- class les culm lizable) lent sound stock
ty (utili- length culms . (Tonnes'
zable) - Kgs {in000) ’
length
Kegs
1,2t /5em 74y 9.182 5,153  66.410  3,42,211
{5 to /8 cm 116  19.x94 ~ 10.940 413,504  12,41,734
. 8 cm & above 30 39.939 22,414 22,558 5,05,615
E} 2 to /5 cm 23 76102 3.986 30,338 1,20,927
5 to /8 cm 16 18,080 10.146 14,394 1,46,042
8 Cm & above 2 40,550 22,757 3,429 78,034
TIT 2 to /5 Cn 9 44237 2,378 7,219 17,167
5 to /8 cm 4 19,963 11.203 2,538 28,433
Total

52:60;390| }EE:EELiZEJ

f
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L,3.,13 Total Bamboo stock in Tonnes

In the non clumﬁ forming bamboo area the
total number of culms have been assessed at 350,34 million
(equivalent sound culms = 210,67 million) having a
gross dry weight of 604 thousand tonnes and in the
clump forming bamboo area the total number of culms
have been assessed at 416,91 million (equivalent
sound culms = 260,39 million) having a gross dry weight
of 2040 thousand tonnes,

Over the entlire region the total stock of
bamboo has been assessed at 471 million eguivalent
sound culms having a gross dry weight of 2644 thousand
tonnes.
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Sempling Error

The stzndard error percent of the assessed

growing stock districtwise eand forest type wise is
given below :=-

S.No.District
1« East & West L4563,034
Khasi hills
2., Jaintia hills 18413.,887
Z, East & West 18929, 707
Garc hills
Total 281576, 62

S.Mo.District

Total volume(OOOmB)S.E.percent

17.82

24412
9.70C

1.
2,

e

in

11.33

Total volume(QOOmB)

S.z.oercent

Khzsi pines 4475, 315
Tesak o83,209
Szl 2296, 476

Hardwood mixed 727.324
witkh conifers

Upnland 3034590
hardwoocd

Miscelleneous 725390.714

TOtal 819760 625

The 3.3. nercent for whecle regior is 11.33 rnercen:

12.59
24,87
23.98

54,70

respect of the essesced growing stock (velume).
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Year of survey

- 90 =

Apnendix

-1

and

publication of

survey of India

topo Maps us=2d or

Torz2st inventorv in Meanal aya

survey area

Tono Sheet No.

78
78
78
78
78
78
78
“18
73
78
78
78
78
78
78
78
78
78
78
78
78
"78
78
78
78
78
‘78
78
78
78
#78
78
78

G/13
G/14
G/15
J/8
3/12
K/1
K/2

Year of survey Year of nublication
1926 -
1872-74 -
1270-71 1873
1965=70 1972
1961-62 1973
1961-52 1972
1928-29 -
1928-29 -
1961-52 1969
1961562 1572
i26l-62 1271
1965-354 1972
1964-55 1976
1964..55 1873
1963-54 ie7¢g
1962=-54 197=
1964=06% 1372
1911-12 1944
1912-13 1353
1966=67 1972
196566 1372
1966-67 1972
1310-11 ~
1966-67 1972
1965=66 1974
1965-66 1972
1910-~11 -
1966=67 1975
1965-66 1975

Contents
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Map Sheet No. - Year of survey Year of publication
78 o/11 196566 . 1974
:78 0/12 1910-11 -
78 0/13 1966-67 1972
‘78 0/14 1910-11 1959
78 0/15 1965-66 1975
78 0/16 1910-11 -
83 B/4 1967-68 1974
83 B/8 1965-566 1973
83 Cc/1 1964-65 1969
83 ¢/2 1964-65 1972
83 C/3 1965-66 ) 1972
» 83 C/4 - -
83 C/5 1964-65 1972
83 C/6 1965-66 1972
83 C/7 1965-66 1972
283 C/8 1919-20 -
83 C¢/10 1965-66 1975
83 c/11 1965-66 1972
83 C/12 1965=-66 1972
83 C/15 1965-66 1972
83 C/16 1965-66 1972

Note: Topo sheet nos 78 K/3,4 and 78 G/15 are not

available for use, Their year of survey has
been taken frem S.C.I Mzp catalogue Edition 1962

Topo sheet nos 78 N/12, 78 0/4,8,12,14,16 and
83 C/4,8 did not have any greenwash and in
respect of sheet nos 78 G/14, 78 ¥X/8,12,16 and
83 C/4 only part of these shszets were avallable.
Therefore year of survey could not be given,

As the year of survey is not mentioned in mep
catalogue even.
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Aopendix - IX

&
List aF.the-thenstic mars, prepared rfrom visual
Intersret.ation o acrial. .photograghs, used for
forost dAvencory of Meanalava Survey areasa

'S,QO._Thgnacig map Period orf 51, Thematic map Period of
) nuanper gerisl Mo, nunber aerial
: photograoh oneToar _~n
. K + .
1. 78 G/13 Jazn, 1664 21. 78 0/8 19¢ Jwud
2. 78 G/14 Jan, 1964 = 22, 78 /9 196 3~u
3. 78 K/1° J%n, 1964 23, 7870/10 1568 3wu4
e .78 K2 Jan, 1964  24. 78 0/11 156 3=0d
.. 78 K/8° Jan, 1964 25. 78,0712 1983~
& 78 K/6 Jan, 1564 26. 78 0/13 166 3mad
7. 78 /7 Mov.72 tc 27. 78 G/14 196 3=
Hov,73 r
3. 78 /8 llov.72 to 28. 78 0/1% 156 3wui
ov, 732 ,
9. 75 K11 Hov.72 to 29. 7B 0/16 1963w ad
Hov,73 .
10, 8 RS2 ov. 72 to 30. 83 B/4 1 & 3wy
‘ tiov, 73 .
1L, T4 £/LEG v, 72 o 31. 83 8/8 1563wl
flov. 73 -
10, T /22 1363~64 12, 83,¢/1 1260 3= s
12l 75 /16 1963-34 33, 83 g/2 196 3-04
14, 78 Os1 1063-34 4. 82 o3 138 3mod
18, 78 0,2 1563-34 35. B3 C/4 196 2-04d
16. 18 O/ s 196 3~34 6. 83 ¢ 198334
17, 78 O/4 1962-34 37. 83 /7 1563~04
13. 76 08 19563-54 38, 83 C/8 196 3w
19, 78 O/6 196 3.-54 39. 83 c/11 19€3-84
20. 78 0/7 1963.-54 40. 83 C/12 198 3~04

Contents
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aopendix - YIIT

LOCATION OF CENTRE OF SaMPLE PLCOTS VISITED FCR

Disctrict

Map

sheet coverage i

FORLST INVENTORY

EAST & WEST KHASI HILLIS

78
78
18

ﬁr
Kr13,14,15,16
N/12,16
0/1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16

83 B/4
83 C/1,2,3,4
Total sheets i 27
R el Rl Tl e -.-.-.—7-.-.—-1‘--4"-"-‘ “'."c"i"‘-"‘-'-'o"-"."-"s--"g"‘
Longitude E Forest Land Forest Mo, of Volume {(m™)
Latitude N Divi- use type trees in sample
of plot sion ccoder | code enume— plot of
Ccontre code™ rated in « 2 ha.
sanple

) v o plot of

8 g § .1 ha,

h =

& -~ 4

A = n

L .1- L] . - - - é - - - ¢3 - - - 4 - - n5. - - - c:) L] - - L ]

Map sheet No, 78 K/13
90 58 14 E G2 02 20 023 2.625
25 4% 24 N
90 59 20 E 02 02 20 D2E 11,788
25 47 08 N
Map sheet Mo, 75 K/14
ap 4«5 57 E 02 03 20 000 -
25 31 04 W
90 46 30 E g2 g3 20 000 -
25 l32 28 N
90 48 27 E 02 06 - - -
25 31 57 W
S0 49 02 E 02 03 20 004 11.381
25 30 33 N
90 52 20 E oz | us 12 005 2.16806
25 32 28 N .
50 50 17 E 02 05 12 001 0.585
25 30 02 N
90 54 54 E 02 03 20 003 0.283
25 30 15 N
*Codes are sxplained at the end of the appendix

Contents



- 1 - 2 - ’. - 3 - [ ] a - L] - é - [ - .g.-.—-.-
90 52 30 E 02 05 12 000 -
25 32 15N
25 31 48 E
90 55 11 E 02 15 - - -
25 30 42 N .
90 57 14 E 02 03 20 000 -
25 31 48 N
90 59 45 E 02 06 - - -
25 30 1i N
90 49 32 E 02 05 12 - -
25 34 08 N
90 . 47 52 E 02 0S5 12 - : -
25 33 12 N
90 50 01 E 02 05 12 000 -
25 34 24 N
90 52 25 E 02 03 20 olo 0.464
25 33 03 N .
90 51 03 E 02 06 - - -
25 32 45 N
90 S1 21 E 02 02 20 022 2.731
25 34 45 N
90 56 12 E 02 03 20 003 0. 606
25 33 56 N :
390 56 15 E 02 02 20 017 1165
25 33 25 N
90 57 43 = 02 0S 12 000 -
25 34 24 N
90 49 38 3 02 03 20 01lé 2,181
25 33 Q08 N
90 51 13 E 02 06 - - -
25 2 33 N
90 54 37 = 0z 02 20 062 9.660
25 36 43 N
90 52 16 Z 02 nz 20 oL3
25 35 47 N 5.023
90 56 21 = 02 06 - - -
25 36 45 n
90 58 01 = 02 03 20 0G0 -
25 35 42 N
90 5 54 E 02 02 20 005 0.809
25 36 59 N
90 S7 32 = 02 02 20 017 7.CO4
25 35 29. N

Contents



90
25
ac

-—

25

90

Az

-

20

25

90
25
90
25
90
25

90
25

WU o= U 20

= =
MY ~Jun LI oy Jm W

O
v m

to
[ SRTs}

31

21
05

10
25
13
37

-

16
54

08
25

23
06

49
04

=

ol o B

Zi 2 2t ZH 2H

02 . 06 -
02 03 20
02 01 20
02 12 -
02 15 -
02 e3 20
c2 02 20
02 05 12
02 03 20
02 03 20
02 03 20
02 03 20
Map sheet No. K/15
01 - -
01 02 20
01 06 -
01 01 20
01 01 20
01 01 20
01 01 20
02 02 20

009 2,077

032 29,036

co6 0.718
040 7.180
000 -
000 -

001 0.128

022 2,218

011 3.466

008  2.943

c26 3 562

035 2379

Contents



D2

0l

o1l

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

01

oé

02

(0} §

02

03

06

02

02

03

02

a2

06

02

06

06

06

03

03

20

20

20

20

20

20

20

20

20

20

20

003

009

036

057

olo

007

0.317

5.756

15.727

19.118

1.484

0.571

Contents



2]0)

90
25

Q0

gl
26

58
11

58
i3

58
13

37
00

12

34
56

57
3B

01
is

Zw ZE

= 2 2| Ze

Ll

-
L

=t ot

Al .

ol

il

—n or

P b

21

Z

Zh =

A o

2 2 & 5 -
02 06 - -
D2 02 20 030
02 06 - -
02 03 12 005
02 oé - -
0 - 01 20 087
Gé& 03 20 coE
01 03 - -
01 06 - -
0z 06 - -
02 02 20 033
o2 06 - -
01 01l i2 012
ol 02 12 oc3
02 02 20 -
c2 06 - -
Mar. Sheet No. 78 K/16

02 14 - -
02 ol 20 -
02 0l 20 -
Map Sheet No. 78 N/12

o2 02' 20 014

C.435

18,125

\n
»

h
-l
i

10,698

1.093

0.098

4.977

Contents



1 R Y 5 0 e

e g R R G G T T TR R T T AT AT G LR T T G G W G g g TR gy Wy

Map Sheet No.78 N/16

91 47 22 E 02 02 20 004 1.016
26 02 29 N
91 45 09 E 02 02 20 014 9.135
26 00 O1 N
91 47 38 E 02 02 20 018 2.199
26 01 35 N
91 49 53 E 02 15 - - -
26 00 54 N
91l 50 22 E 02 02 20 035 8.775
26 01 35 N
91 52 06 E 02 14 - - -
26 00 56 N
91 54 49 E 02 06 - - -
26 00 45 N
91 52 40 E 02 03 20 014 9.782
26 01 48 N
91 56 1i E 02 02 20 037 17,628
26 00 08 N :
91 59 10 E 02 - - - -
26 00 23 N
91 47 29 E 02 02 20 004 4,120
26 02 50 N
91 48 656 E 02 . 02 20 034 16.830
26 04 17 N
91 48 37 = 02 02 20 012 84368
26 03 17 N
91 51 (06 E 02 12 -7 - -
26 04 52 N
91 51 22 E 02 02 20 004 0. 680
26 02 41 N
91 43 17 = 02 02 20 024 7+890
26 05 02 N
91 S0 10 E 02 15 - - -
26 0S5 45 N

Fiap Sheet No. 78 0O/1
91 02 17 E 02. 02 20 020 44969
25 46 18 N
91 00 1S = 02 06 - - -
25 46 11 N
91 04 06 E 02 02 20 017 5.810

25 46 37 N

Contents




91
25

91
25

91
25
91
25
91
25

91
25

91
25

91

o}
e

91
25

01
32

00
30

o4
30

03
31

05
31

07
31

09
31

10
31

190
30

56
06

27
23

25
49

1¢C
38

21
18

21
17

£2
42

41
41

22
35

ZH ZH Z6d 2zt 26 =26

7 =

Zi ZH 2 Ze 2 2|

Zm Z

zH Zl Zp ZWd 20 ZH Zw

2 3 4

02 03 20
02 03 20
02 05 12
02 02 20
02 0] -

02 ol 20
02 03 20
02 03 20
02 03 20
62 o2 20
02 03 20
02 03 20
02 03 20
Mao Sheet No, 0/2
02 03 20
02 06 -

02 a3 2C
02 03 20
02 03 20
02 02 20
02 11 -

02 03 20
02 03 20

014

024

cl9o

007

005

o008

005

009

013

010

025

020

0l4

019

2,111
11.666
4,928
5.572
13.816
3.461
7429

1.907

3.429

3,742
0.942
7333

3.319

2,820

2.641

Contents



91
25

9l
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

91
25

Pl

91
25

4
e

25

91
25

91
2%

91
- 25

91
25

L e el ek it Bl it kel ek Bk el Rt Rt Bl

13
32

02
31

00
33

a3
33

04
34

06
33

05
33

08
33

o8
33

11
32

13
34

01
35

00
37

04
36

05
35

06
36

o7
36

13
36

01
39
01
37
04
38
02
39

09
02

20

03

09
22

10
01

14
3l

31
54

57
25

55
35

51
53

04
36

09
33

58
28

32
01

38
30

28
47

37

42
42

06
52

3l
30
32

37
07

54
47

2l 2am Zty =i

Zm ZM Zt ZMm ZH Z %W Zm 2 20 Zm 2 YW 26 2@ 2t 2w 2w

- 100 =

2 3 4
Map Sheet No. 78 O/2
02 02, 16
02 06 -
02 05 12
02 03 20
02 01 20
02 03 20
02 03 20
02 02 20
02 03 20
02 11 -
02 02 16
02 02 20
02 03 20
02 02 20
02 03 20
02 02 20
02 02 20
02 03 20
02 02 20
02 01 20
02 02 20
02 ‘02 20

el Sl Rad Rl Kk Sk ok X AL PN P

5

Dl el N e

6

021

001
002
036
011
Qo0
044

002

056

028

009

019

004

046

036

001

033

024

022

040

3.529

0,781
74350
3.808

34572

304321

0.124

6.820
1.572
7159
13.891
1.195
8.436
8.894
0,163
27.407
£83.946
13.793

“

7.062

Contents
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mk o

Il

oty

AV V)

S Ve T

o

bl B o B G B U B O

T m

el o I

"m

02

02

02

c2

o2

02

02

02

g2

02

02

02

" 02

02

02

02

02

02

02

02

02

02

02
02
01
03
02
02
02
02‘
02
02
02
01
o3
g2
01
02
12
05

12

03

06

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20

12

20

20

034

012

098

031

030

028

025

029

032

p22

047

027

032

047

067

006

000

040

33143
1.232
134326
€.930

5.141

19.988

2,188
22,599
13.439

8,020
11.864
15.353

14,947

264,244

36.542

3.257

9. 361
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g1
25

91
25

91
25

g1
25

91

91
25

91
25

gl
25

91
25

91

91
25

91
25

Sl
25

91
25

g1
25

91
25

91
25

91
23

91
25

21
25

91
25

91
25

o7
44

10
42

13
42

o2
15

o0
17

04
i5

02
156

03
17

07
15

08
15

08
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District: Jaintia Hills

Map Sheet Coverage: 78 O/15,16
83 C/2,3,4.,5.6,7,8,10,11,12,15, 16
!

Totals 14 Sheets.
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the appendix.
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Descrintion of codes for Forest

Division

.. col,Z of fppendix = T1t

Code Ferest Division
01 Jzintia Hills
Q2 Khasi Hills

03 Garo Hills
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cnPos for land usa 1,6, col.

Desva:rintion

All landa with a forest cover of trees
Wwith ca&nopy denatirty 709 and above

(canopy denolty is defined a3 the relativ,
completoness of Cancpy expressed az
percentagse takdng closed @anopy as 100,
Standing in a plot or in area around 1t
observe the treoe growthh and assesg the
percentagne 0f the space covered),

All lands with a forest cover of treas,
With Canopy density 30% to 694U,

All lands with a Porest cover of trees
with Canopny density 5% to 2999

Inferior tree growth chiefly of small
or rstunted trecs. With Cancpy density

legs than 5%,

Areas completely covered with Bimboo
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which ave owned Ly Government,
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awanps and areas withcut any vegastation.
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All lends under cultivation including
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r}.---.r"r-fr\t .on af cordes for Foreoat tvnne 1.0, cal, 4 of

RN
T AT . TR "Ta A oy g g R g e, MW, TR g My, T e Ty WY T T e, e TR ™" T
ot ooy comporitlon Dencription
(Varars tunao)
R . . Bt e Sl Rl B S Rl Tl Bl B Bl Bl Sl Bl el Rl Bl Bl Bl 2k e Bl Iy
(e =1 Wwhen Flr constitute more than S
n S abiel heore Spruce coenstitute more than 50%
R ClEesreuan Whare Fir & Spruce both taken together
constitucse mora than 50%

et 2lue-pine (Kall) Where Blue pine constltute more than 50%
ne Ty wherae Deodar constltute more than 50%

i ~hixz~-nine Whers Chir-pine -constitute more than 50%

" (e manlfees Yhaere all conifers takoen together

congtitute more than 50%

e ar” tends mlised “hera the conifers & broad leaved specles
ety el Tera ocoar in more or less in game proposlitions
7 Ny ‘* - -5 ,.\.: —-:{\p:?
.‘.JL.:.‘:‘“ 1. .,“.:.,4. "'T"‘.’,’

S T e hprrdtroods Groad leaved species constitute more than
=0 in ‘"hn Unper Chir zons sbkove 1500
mrtra a tudes
""here Teak constlitute more than 20%

11 Whrre Sal constltute more than 20% (If Sal

' and Teak are bhoth more than 2034 preference
-to he given ta “eak)
T Tk farast Whera the crop is of alimost pure bamboo.
- langroTe lMangrove forests.
it SanhIrocarpus Where Gurian constitute more than 50K in
{Gurdan the top conopy.

3 Hollenws Meked thern Hollong and Mekal individual or both
Hiol Long (Depterocarpus taken tooether constitute more than
maces “?r;ar} ' 50%.
dhorasa ssaamlca
(‘-iekc‘-‘.n

15 * Xhasl pine where Khasli plne constitute more than 50%

17 Khatr forost Where Khalr trees constitute more than 50%

T T Tamash Whera Salal constitute more than SG%.

L Sl paszturas Alpine pastur

] Lo Pl menus Taraest vhich could not be classifled

e e in 1y of the abaove claases.
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Field Forms
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2.

10.

11.

12.

13.

14,

15,

14,

17.

T 18.

19.

PLOT APPROACH FORM

-A77

.xg:h"ld‘ Fg[ ml

1) Plot Approach Form must be [illed In while the Journey i3 in progress,
2) Whila recording dale, it 13 ¢svential to 1ecord month and year slso,

3) ¥ a plot is visited on mose than.one day,
State and Coude

Division end Code

District and Code

Map-sheel and Cude

Grid Code
(s) Plot No.

Crew Leader {nams)

Namae of Camp

Tima (hts.} at which Lelt the camp
Distance covered by vahicle (km.)
Time tl!'-tll'l In journdy by vehicle

Name of the place up to_ which
Journey was perturmed by vehicla,
(describe in brial)

Conspicuous feetures abservad duting
tha Journay by vehicle (describe In
bilef)

Time at which started on oot

Direction and distance covered on
foot up Lo the celerence point (km.)

Consplcucus {eatures observed during
the Journey on oot (describe In brief)

Time (hrs.) 8t which arrlved at the
1efarenca poiny.

Dsscription of 1he reference point
{Dsescribe in detalis)

Compass besting {rom relarence
goint to tHe plot approached for
commenciag survey (plense give the
-Plor No, also) if any

Pistance of the plot Centre ltom veferenca
paint (Mir) .

a siparats form for aach visit shall ba Ditted up,
[ ]

Hours Minutea

Contents



20. Date ond tima st which srrived st Plot®
at the Plot
21. Time {hrs ) of Leaving the Plot Ist Plot®
22. Time hre.)al which relurned to
".‘.,.‘ - the Camp.
'.23:-. __:Compnslng done b;
S
-;_'2 4:7 Du:ann.r measured by
25. Plots laid out by
26, Tree Enumaration dons by
27. Height measuremants 1aken by
28. B T end other megasufdmants
taken oy
29. Bamboo enumeration done by
30. Bambeo Weight 1ekén by
31. Relerences in the feld »
writtan by
32. Remarks
Dated :
Diagrams :(u:.
& l i3
‘l!
N. B.® *Siyike cut unw snted one,

¢
2nd . Plot®.

2nd Plet*

Signature of tha Crew Leader

Contents



Field Form 2

IFORM

PLOT DESCRIPTION

Legal Land

Plot

Gled
No.

Map
Shaet No

Forest

Card
deslgn

Jub
Mo.
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