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INTRODUCTION

The Andaman and Ficobar Islands consist-of 348 large and small
Islands and islets, located at a distance of 1,255 km, and 1, 191kn,
from Calcutta and Yadras respectively. The wmain Islands are arranged
in o chain runni.g alcost parallel to Horth-South direction towards
south east of India. Geographically these Islands are distinguished
into womﬂngmmmrmmﬂy"%eAmmmngmmﬁ and "The ™ cobar
group'’. The Ancazian group of Islands are situated in the Bay of
Bengal and lie in betweon the latitudes ' of 13°41% and 100930!' MNorth and the
the longitudes of 92911% and 9307t East,

The prescnt project area encompasses North Andaman forests
and a part of adjoining Middle Andaman Torests,

On a request of the Andaman Forest Department to ascertain
the resources potential of the bresent project area, the Pre-investment
Survey Of Iorest Resources, Eastern Zone carried out the survey
during the year l%zg:jg__ The present study confines to the project

area which has not so far been fully exploited and dees not suffer
frow encumberances of local demand, The report sets out details

of methodology and investigations followed in order to ascertain the
Tesources potential of the aread

BACKGROUND,

The Andaman Forest was explored 1 n the year 1939 by Dr.Helter,
A Russian Scientist, Forest Department was established by Mr,Ferrar
in the year 1883 and a regular forest worik was Initially started by
him. Felling and extraction were very irregular and confined to
accessible areas only to make up the limited local demand c¢f timber
for house construction and other domestic uses, Few species of timber
favoured for extraction were ~ Pterocarpus daibergiot des(Padauk),
Dipterocarpus spp.{Gurjan), Terminalia bialata(Silvery grey) and
Alblzzig lebbek(Koko), The species were extractecd due to thedr high
demand in the local as well as forelgn market, and alsc for their
€asy availability in the forests. There wWas 1o regular lcrking Plan
for thesd Islands during the period. A Governmeont Saw Mill was i
established at Chatham, South Andaman in the year 1683 and gradually
Match wood, Plywood and other wood based industries were established
during the peried 1929 to 1959 by various Private Agenci es,

Till Vorld War II extraction was limited to very few species
and was mainly carried out by M/S P.C,Ray & Co. who toolk the lease
of North Andaman ares in 1951 on a long term hasis. However, the
Agency stopped working during 1954 and as a result the forestry
operation remained standstill for a considerable period,
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CHAPTER-TI
GENERAL

Name of the ares

The project is mainly confined to the workable Islands of the
North 4ndaman Forest Division. The total geographical area surveyed is
2558.98 sq.km. The ares is irreguler in shape and segmentad by innumerable
large and smyll bays.

Location :

The project area is on the North of the main group of Andaman
Islands =nc is about 100 nautical miles away from the Capital Port Blair.
The Northern boundary of the project area is bounded by the Bay of Bengal
(beyond the "I==a fallr Tsland), while the scuth is mainly bounded by the
ridge divid.rng the ca .chment of Tugapur boilu snd Karang Nals and rroceed—
ing further along the trunk rosd near Pathar Tikkri and ultimately dividing
the catchment of Kermatang and Badam Nals. Andaman sea is located in the
cast end Bay of Bengal on the west. The eastern most and the western most
Islands are Smith Island/Table Island and "Interview" Island respectively.

Factors of localityv :

Terrain :

The terrain in the project area varies from flat to undulating
forest areas except the "Saddle Peak" in the North Andaman, whiech is
comparatively high and hilly. The highest perak in the Saddle Hill is about
732 m. Since Andaran has been described as a part of the sunken fArakan
Hills, the hills in mary csses on the eastern side have emerged directly
from the sea leaving no space as beach and the rocky surface is visible
at the peint where th& hills have merged with the ses.

Soil :

The soil deposition is low in depth in the hilly regions in
comparison to valleys where depth is more. Due to heavy rain fall, soil
erosion and exposed rock surface is very common at many places; it is
due to excessive felling in concentrated localities in heavy rain fall
areas. Cyclones occur occasionally and affect the forest crop due to
the poor root system.

Population 3

Andamanese are the original people of these Islands. At present
they are very few in numbers and are treated as a fri%ndly tribe. aAborigi-
nal tribes except the Jarwas are non-existent in the project area. The
Jarwas are hostile by nature and occur in splinter groups in few places of
the project area. Population of Jarwas could not so far been exactly asce-
rtained. They are away from civilised world and live on sea fish, fruits
and roots of different kinds of trees.

Fresent inhabitants of North Lindgman are primarily displaced
persons from Eangladesh, repatriates from Burma and Ceylon, ex—servicemen
and some persons Who escaped long back from the celilular Jeil. They have
settled at Diglipur, Kalighat, Parangara, Kishorinagar, Mohanpur and
Remnagar areas in North fAndaman and in Tugapur, Rampur, WYebi, Karamtang 2
and 3 in Middle Andgman. The existing labour force and the Government
officials alsg form a bulk of the total population in the project area.




leda Physical features

The terrain of the Islands of the project area is irregular and more
nr less hilly or undulating and at times Flat in the valleys though narrow
in widthe. The hills following the general direction of the Islands lie nearly
North and South. Several spvrs and ridges run off the main ranges in all
dirextions and cause a very confused topography. Flat lands are comparatively
few and mainly confined to the stream banks Forming narrouw valley. Undulating

'y .

ground have been brokan up by spurs and ridges and intersected by seasonal
and perennial streams.

The S%Dpe uagies from moderate to steep - majgr are (about 84%)
comes under 1 to 20" slope and about 13% is under 21°to 30 slope while 2%
area comes under 31° to 45 slops. The general aspzct of slope is tocwards
vast and west. North andaman Division is comparatively much more billy than
Middle and South Andaman Divisions. Average height of the hill ranges vary
from 150 m. to 200 m. M.S.l. In general western side of the hill ranges are
generally higher than that of the sastern side. All hills of WNorth Andaman
are covered with a luxuriant growth of tropical rzin foré@st. No barren hill
or Island is observed in the project area.

1.5. Geology, rock and soil s

The geology of Andaman islands is not established. They are described
to be the southern continuation of Arakan Yoma tectonic unit. Geological
Formation of the project area is mainly of thick grained sand,; stone, shalas,
siltstone and lime-stones with intrusion of bagsic and ultra basic igneous
rockse The underlying rocks are essentially sandstone. Serpentine rocks are
found in the hioher altitude and the Islands ars eocenic sediments of sand
stone growing into conglomerates. Andamans are a part of old Gondwana land
mass and are of wvery anciant origine.

The geological formation of the pro/ect arza is responsible For
different types of forests which again in turn accounts for the floristic
composition of the entire Islands. The soil is mainly acidic in nature. Soil
texture is medium on the surface asnd heavy in the daseper layer. Humus and
organic matter deposition in the =soil is very poor. Though the project area
is under the tropical wet zone, scarcity of sweet water is a constant problem
due to the soil texture and humus content. Preservation of rain water in the
rainy season is not possible and that causes erosion and due to lack of con-—

servation of soil moisture in the dry seascn the soil becomes devoid of moisture.
Y

146+ Climate:

The project area liess in the tropical wet zone and hence the
climate is warm and humid. Humidity remains high throughout the year.
Seasons here can be broadly charactarised into two (summer and the rainy).
The extreme summer is practically unknown. Maximum temperature uarieg
betwean 26 ce. to 31 c. and the minimum varies betwsen 19  c. to 23 c.
throughout the year. Comparatively hot season occurs betwsen March and
May s warm season between June and Octobar and mild sesasons bstuwesn November
and February. Humidity is high and ranges upto BO%.
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RARTALL RFCORDFD AT VARIOUS STATIONS TN ANDAMAN & NICOBAR TSTANES (An meme).

Station 1974 Caevs Tqere T TTIown T 1978 *
Port Blair  5093.7 2755 .4 3498.7 2531 .8 157.2
Iong Island 25385 .4 3505 .4 5657 o6 502741 204.0
Mayabunder 3084 .2 F401 42 3031 44 2432 .0 7047
Hutbay 3022.1 2975.4  3983.8 2279 .5 164 .4
Nancowris 289%.,6 2723 .5 2340.1 2162 .0 122.3
Gar Nicobayr  *82v.5 5362 .4 2966 .9 2983.5  165.5
Kondul 2126 .0 3300.0 343043 2545 .4 17048

¥  Upto March 1978,

TEMPEQgTURE AND HUMIDTITY RECORDED IN ANDAMAN ISTANDS (TAKING ALL PLACHES

OF RECORDS) .

-

Year  Mean Max,. Mean Mina Averape Mean relative humidity in %

temperature temperature temperature at 0830 hrs. At 17,30 hrs.
in oC, in oC. in %C. .
1970 507 R3e2 2649 78 82
1971 30,3 22 &5 26 .4 76 80
1972 29.9 21«9 . 25 a9 77 80
1973 297 3.1 26 .4 78 8C
1974 29 .4 2R3 25 .8 77 80

197¢ 29.0 20,0 25 0 77 80
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1.7. Thg people and their socio~economie conditions :

In addition to the loeal tribrls there is a mixture of Tagllians,
Bengalews, Keralites, Kanrada, Andherite etc. from the mainland. The total
population at Diglipur Tahsils is 9470 and at Mayabunder Tahsils is 8443
(mainly dominated by displaced Bengalees of Tast Bengal (1971 ~ Census).

The people and their socio—economic conditions in the project
arra reflect a diamel picture., The aboriginal tribe 'The Jarwas' ars
suspiciocus of the modern world and live in seclusion along the westarn -
coastal region of the Midadle dndaman., Any attempt on the part of the
Government to rehabilitate this primitive tribal population of the area
has been met with hostility. Anthropologival Survey of India failed in
their attempt to collect information on their socio-econemic status.

dgriculture forms the primary source of occupation. Besides g
large section is engaged in Government service, while a section of the
population is dependent on the forest resources. With the inerease in
population the demand on forest produce shows aon increasing trend. Remote—
ness and difficulties of transport and communication have stood on the

way of economic development of the areas.

Life in the island is very lonely and isolated. Scope of enter-
tainment and recreation is very limited and eenfined amongst themselves
only. Gemes and sports are very much limited and confined amongst the

school students.

Tre socio-economic condition of the people is below the expected
level due to remoteness and commmication difficulties of the area.

1.8. Infrastructure :

The infrastructure of the area is very poor. lack of communication,

transportation and remoteness stand on the way of deve
—-Jjrct area. Water transport is the main mode of trans

lopment of the pro-

islands but the services are very irregular and uncertain. Both water and
land transport ar= still in a primitive stage due to lack of motor wvater
crafts, landing Jetty, motor vehicles and unsatisfactory road development.
Construction of road is very costly since rost of the materials like cement,

iron bars, tar ete. are to be brought from main land.
construct a G.A.T. road through South, Middle and Nort

It was proposed to
h Andaman. The

proposed length of the road is 343 km., of which 236 km. herve already been
completed. The hostile activity of the Jarwas has been a serious srt back
in this regard. In the localities like Diglipur and Mayabunder fee~der
roads or link roads have been developed to a limited extent. Feeder rcad

inaccessible for forest operation.

Very recently, the Andaman ang Nicobar Fpres

t Plantation and

Development Corporation Ltd. have taken up intensive work in the project
area for its infrastructural development. T he present G.A.T. road is 51
= in the project area having & link road or feeder road of about 112.8 m.

T he approximate cost of construction of new roads and mailntenance

of 0ld roads in the project area are as under.

Cost of maintenance

Sl.Mo. Ivee of roads Cost_of construction
1. Geh.T. Road Bse 5 to 8 lakhs/im.
2. Link road or feeder rond Bse 3 lakhs/¥m.

3. Forest service roads Rse 3.5 lakhs/km.

4, Forest feeder roads Rs. 1.25 lakhs,/km.

Bs. 2.5 lakhs/im.
Bs. 1.5 lakh/km.

kse 3,000/km.
Bs. 2,000/km.



The cost of new rcads are more or less seme in North, Middle and
South Andamans. Only cost of Bridges and Culverts vary from place to place
as per the terrain condition. Most of the culverts are made of wood and

in rare cases these are made of R.C.C. Prevalling rates of bridges and
culverts are as follows :-

COST OF BRIDGES AND CULVERTS

1, 30 m. x 6,8 m. R.C.C. Bridge = Rs. 8 lakhs
2. 3.5 m. single hume pnipe = HRs. 10,000
3. 8.5 m. double hume plpe = Rs. 20,000
4, 30 m. x 6.8 m. wooden bridge = Rs. 2 lakhs.

length of roads snd connecting links in the project area are
as follows :—

PLACES R O A D S
- Tar_ roads. Kachha roads
1. Diglipur to Durgapur willgge (via 15 km. 3 km.
Aerlal Bay).
2, Diglipur to Kalighat 7 km. 11 km.
3. Diglipur to Laxmipur 7 km. 2 km.
4, Mayabunder to Rest Camp (via Tugapur) 25 km. -
5. Mayabunder to Webl Village 11 km. -
6. Hampur to Karmatang Village 1.5 knm. 5 kin.
7+ Tugapur to dustin Bay 3 lon. -

The above link roads of feeder roads were all constructed by the
indaman P.W.D. Forest Department has not constructed &ny permanent roed
ir the project erea except seasonal extractional paths for movement and
tranaportation of timbers from the coupe areas. These roads are very
limited in numbers and thelr lengths are upto 5 km. only. These extrac-—
tion paths are not normally used on completion of the coupe work and
ultimately merge with the surroundings.

Area statement of North Andaman Project (Argﬁiin,kmz)

In absence of aerlal photointerpretation maps, the area estimate

was brsed on the forest'vegetation maps of the State Forest Department.
The final area estimate arrived at 18 as under :-

Nomencleture North Andaman Forest
Division (kme).
1. Geographical asres 2538.92
2. Rehabilitation and other area 183.07
5. Forest area 2155.85 ~ "
(a) -Area of plantation, natural regenera-
ticn, Jarwa Reserve, Mangrove forest 570.63 {Mangrove area
and protection working circle. 202.54 km?
{(b) Net area of high forest 1585.22
—'E——-_--'—' .

——

Maps_and_ Aerial Photographs :

Survey of India topo-sheets were used for the ground inventory work.
Sample plots were numbered and marked on the maps at the initial stage.
Finally these plots were located on the ground with the help of map and plots
were laid out. The maps used were of 1:25,000 scele and the year of printing
was 1972 (most current maps prepared by the derial Photographs).
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Following nap sheets were uscd in the project area.for survey
work and they were altogether 39 in nusibersg: -

Toposheet No. Scalo Toposheet No, Scalc
86 C/14/5 11 25,000 86 C/16/5 1: 25,000
86/G/2/2 n 86 G/4/2 "
86 c/14/8 u 86 ¢/16/3 "
86 o/2/3 n 86 ¢c/16/6 "
86 ¢/15/1 n 86 G/4/3 "
86 c/15/4 n 86 D/9/4 n
86 G/3/1 n 86 D/13/1 "
86 ¢/15/2 " B6 N/13/4 n
86 Cc/15/5 " 86 G/5/1 n
86 G/3/2 " 86 D/9/5 "
86 C/15/5% " 86 D/13/2 n
86 C/15/6 g 86 D/13/5 "
85 G/3/3 . " 86 D/9/8 "
86 c/16/1 " B6 D/13/3 "
86 ¢/16/4 " 86 D/13/8 "
86 G/4/1 n 86 D/10/4 "
a6 ¢/16/2 n 86 Df14/1 n
86 D/14/4 " 86 D/10/5 n
86 D/14/2 n 86 D/10/6 "

88 p/14/% n




1.10.1, ﬂe;-j._e&__gho‘toggap_ig__c:ﬂe@_gg :

The following aerial photographs cover the project area under
strip No. 764 A. angd they were consulted in th~ field for locating the
grids and plots :-—

4

Sl. Run No.  Photo To. Scaln Sl. Run  Photo To. Scale

No. No. No e
1 1 1to 5 1: 25,000 2 2 1 to 15 1: 12,500
3 3 ito 5 1: 12,500 4 5 1 to 27 "
5 6 1 to 3 " 6 5 1 to 6 1: 25,000
7 7 1 te 19 u 8 9 1 te 21 1: 12,500
9 15 1 %015 1: 25,000 10 10 1 to 6 1: 25,000

k51 17 1 to 23 i" 12 18 1 to 14 u

13 20 1 to 16 n 14 21 1 to 30 w

15 22 1 to 10 " 16 24 1 to 9 n

17 26 1 to 42 " 18 23 1 vo 28 "

19 29 1 %o 2 " 20 30 1 to 18, "
' 22 & 23,

21 31 1 to 8 gl 22 32 1to8 "

23 36 10 to 24 " 24 37 1to 5 "

25 58 1 to 11 n 26 4 1 to 21 n

27 43 6 to 17 " 28 44 1 to 4 "

29 48 1 to 15 " 30 49 1 to 22 L

31 52 1 to 9 n 32 55 4 to 7 n

(for detailed oprrational procedure SeefAppendix - I).
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CHAPT®ER -~ T7T.

THE RESOURCWS BASE

2.1. Vegetation :

The Andaman Islands ere covered wilth thick wvegetation of warious
typr~s of valuable timber speciss, The luxuriant growth of the trees make
the forests of these islands, one of the most rich and beautiful forest of t
the continent. T he floristic composition of the entire vegetative cover
comprises of many known and unknown species, the utilization of all of
then is not yet known.

4bout 90% of the total geogrephical area of the project i.e.
Horth Andaman islands is under forest cover. The rest was clearfelled
for settlement of displaced persons and others. The forests in these
Islands are of wet tropical type. The different sub-—types are not clearly
distinguishable as they are intermingled with each other. 1In some cases
the change in forest type is very gradual while sometimes it is more
abrupt. HNotewotthy is the change from mangrove forest {tidal swamp foresth)
to littoral forest and from littoral forest to evergreen or deciduous
forest. Tt is generally observed in the area that deciduous forest follows
the littoral forest. Such changea are abrupt.

The forest types in the project area re (i) Tidal swamp forest
(mangrove forest) 14/Cl. (2) Littoral forest 44/I1 (3) Andaman moist
deciduous forest 34/Cl (4) A ndeman semi-evergreen forest 24/C1 (5) Southern
hill top tropical evergreen forest 14/C3 (6) &ndaman Tropical Evergreen
forest 1A/C2 (7) Giant Evergreen Forest 1A/Cl, classified by Sir H. Champion
and Shri S.K. Seth, formed mainly on the function of edaphic or climatic
factors. But these types of forests are not distinctly demarcated.

The distribution of the species within the project area is very
compact and even. Padauk (Pterocarpus dalbergioides) is the pride among
the species found in these Islands. The occurrence of Padauk is more
abundant in North Andaman and the density gradually becoms#s less towards
the other parts of the Islands {(in Andaman group) and is totally absent
in Iittle Lndamans. Interestingly, the occurrence of the other luxuriant
species Gurjan {(Dipterocarpus species) is just opposite as it is dense
in Iittle Andamans and gradually becomes thin towards Andaman gETroups.

Tts frequency of oeccurrence is comparatively less in North Andamens. The
other important species which are round evenly distributed within the
project area are Papita (Pterocegggigg tin ium), Toung peinne
{Artocarpus chaplasha), Jaiphal (Myristice EEE;S, Marble ‘wood

(Diospyros spp.) and Pterospermum acerioides.

The tidal swamp forest in the project area occupies the saline
and muddy areas of the sides of the creeks. Mangrove forests are very
thick and uniform throughout. T he forests on creek banks sometimes
extend upto 100 m. and serve as a direct support against the soil loss.
Approach in these types of forests is difficult due to the stilt Toots
and breathing roots. The principal in mangrove type of forests are
Rhizophora and Bruguiera. Rhizophora is thick and smooth and crop
height is less while Bruguiera is scattered, less dense and the height
i3 considerably high.
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Topography has a 1ittle influence over the distribution of the
forests within the project areas The vegetation becones thin at the
hill top while the density is maxinurt at the foot hills and vallies

due to edagphic factor that plays an inportant role in the distribution
of vegetation within the Tslands.

Besides this, so far 200 species of known and unknown tree
species, the forests of the project area coripriseg of dlifferent shrubs,
cl&rmbers and herbacecus plants. The nost cormron shrubs are Colubring
asiatica, Snythea galpicarpa and Crinun aslaticur, Above the sea
benches the twining rrowth of Iponcea biloba, Vigma retusa and the
delicnte Clitorin ternatea is often obscervedes The noidin clinbers are
Colanue andomanicus, Delina sarmentosa, Acacia pennata, Ventllago
oadraspatana and others, f few species of bamoo like Oxytenanthera

nigrocialata and Dincchloa andananicn lie scattered in the forests of
the project aren. SRR

S

The floristic composition in these Islands is precilous. It is
one of the richest flora in the world. Both conpositionally and
axononically the forests present a variegated paradise for a Botanist,

2el2e FOorest Type:

The forest and the Vegetative cover of the project arca have

" been classified Ly St H, Chanpion and Sri S.K.Seth into seven rniajor
forest types. The classification is Dased on edaphic or the clinatic

factors. However, tliese forest types are not distinctly denarcated

eaclh other and inperceptibly nerge yith each other to form an
intirinte nixturec, T~

1) L4B/1 82 Tidal swanp forest(Mangrove):

These forests are confined to low lLying banks of creeks ond
sheltered portion of the coast line subject to the tidal effect.
They ceccur in belts of varying depth of a few nmetres %o several
netres on tlie soline zalluvial soil and serve as the protection td the
s0il loss. The inportant species conprising these forests are,

Rhi zophora rucronata, Bruguiera gymunorrhiza, Brugulera parvifliora,
Carapa obovata & Sonneratia acidae v

2) 4A/L1 Littoral Forest:

' These forests, found on alluvial high level soil =2long the
sea;chst beyond the reach of the sen,-fornm the nost striking specles
like Minusops 1ittorolis, Tetrameles nudiflora, Terninnlia catappas
Colophyllun imophylliun, Hernaendig-peltata, Thespesia populnea,
Pongonla glabra and Barrintonia specless Thoese forests are found
just abowve the _nangrove forest on plaln land and srg.reghricted to a
very linited ares. They nelther occur on extéhsive areas nor do they

yield any substantinal quantity of any” valauable timber and as such, !
they are not of nuch eccnonic inportonce. ’
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3) 3A/C1 _Andonan Moist Deciduous Forests:

This is onc of the inportant forest types in the project
area and is comnposed of multistoreyal forest. It serves as an
laportant source of nateh wood species as Canariun euphyllun, - 1
Solnalla insienis, and Ptergceymtium tinctorium, This type of forest
is nainly found on shallow sandy or clay locan soils formed from the
hard ¢oarse gralned sand stone with bands of shales and conglonierate
and is found on hills uptec on elevation of 100 e Inportant tinber
spécles found nainiy in this forest type are Pterocarpus dolbergicides,
Terninadia balata, Termninalia manii, Terminalias procera, Conariur:
euphyllun, Ptieroceynlbiun tinctoriun, Sadnalia insigndg, Laperstroerila-
hynolenca, Tetraneles nudi flora, Chukrasin tabularis, Alblizzin lebbek,

Lonnea coronendelica, Adenanthers pavonina, Diospyres narorata and
Sageraca ellinticae. -

LY  2a/C1 Andamén Seni-everrreen Forestsg:

This 1s the naoin forest type in the project area with nostly
giant treces hoth of evergreen and deciduous nature. Theac trce
speclies are found in nixture and sonmetines they form groups.

Clinbers in evergreen forests are very Dig and heavy. Banmboos nay or
nay not occur in this type,.

This type of forests arc nalnly confined to the ncdn vallies on
well dralned imnature alluvizl soil, sufficiently old and ralsed
above the level of salinity. This is o rmultl storeyed forest with
the composition of Mpteroccarpus adatus, Dipterocarpus pllosus,
Prterypota alata, Pteroceymbiun tinctoriun, Terminalia bLialata,
lerminalia procera, Alblzzia lebbek, Alblzzia chinensis, Colophyllun
soulattri, Salmolia dinsignis, Artocarpus Lakoocha, Artocarpus
chaplasha, Pterocarpus dalbergioldes and Lagerstroemia hypol cucn,

B) 1A/C3 Southern Hill-top Troplcal Everpreen Forest:

Tropical evergreen forest occurs on the top of the hills as
vell as on the steep slopes. The soil depth here is very poor and
is exposed due to wind blow and heavy rain fall. The vegetatian
is conparatively poor in growth in this zone., Inportant species
occurring in this :gio'of forests are Dipterochrpus costatus, Mesug
ferrea, Conoriun panii, Earpullia coupanioides, Hopen andarani ca,
Cratoxylon forucsum, Euphorbia tingonoe This tyre 1s madnly with
less conmercial inportant specl ese

6) 1A/C2 Andanan Tropical Everrreen Forests:

These arc nultistoreyved evergreen forests and are nmot as
JTuxurient. as thot of the glant evergreen forest specially in size
and the_density of the top-storeye So the Tirst canopy 1s iLrregular
and there are few species in it. This tyre 1s nostly seen on the
lower hills and noist deciducus cropB are frequently found on the
slopes. This i1s an inportant forest type with nunerous commercinl
inportant species.

Comrion species occurring in Rhis type are Dipterocarpus
grandi floras, Dipterocarpus pilosus, Artocarpus chaplasha, :
Artocarpus gopeziana, Callophyllum scoulsttri, Plonchonin gndananica,
Hopea odorata, Endospernun chinensis, Sideroxylon longepetiolantur,

Xanthochynus andananicun, Myristica andanionicn, Baocepurea gsapida,
Dinochion andananica,
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2)  1A/C1 Giant Everpgreen Forest:

i s ig the nost luxuriant type of forest omongst all the
types in the project area with a nulti storeyed crop. The top canopy
is covercd By the giant trees of evergreen type with an irregular
distribution. These forests are seen on the sides of the banks of
swect wojer streans, where soil is comparatively deepe. " The inportant
species otcurring in this type are Dipterocarpus alatus, Artocarnus
goneziana, Sidercoxylon longepetiolatun, Ancora wallichii, Sterculin
canpanul’ata, Pometia plnnata and Mesun ferren.

2e3eLiand use:

In generodl, the Andaman forests are ovned by the State, as
all the land in Andonans is owned by the Governnent. About 90%
of the total geographical area of Andamnan Islands are under forest
cover, The extent and density of forest is more in NHorth Andamans
than in South and Midile Andanans. Total forested area in North
Andanans is now nanaged by the Forest Department and by the newly de—
veloped Andanan and licobar Forest and Plantgtion Developnent Corpora-—
tion Ltd., for forestry purposcse .
The primary objective of land use in the project area i1s
forestry.and gradual developrient of these Islands after settlement
of the settlers is the secondary objective, In North Andonans,
various patches of land are clearfelled for the scttiencnt purpose
and as a rosult agricultural activities have VLeen intensificd, In
this way o secondary land usc class have been developed, Besides,
barren Lands of grassy blanks and valley areas have becn planted
by Cocormut, Oil-palms and Orchards.

As the Islands arc covered with thick forest from the edge of
the high tide leovel no sca shore have been developced in nany areas.
Evem, where séa shore is developed, it renains as an uscldss sandy
beach under TForest arca. Agricultural practice among the scttlers
are still unscientific and no moderrr inplenentation have yet come
into practice and tnly one crop is raoilscd every yoors

¥o ba-ren or fallow land is found in tlic project area except’
nuddy banks of the creclts which renain unused under the forest arboe

24 Lhe Denarcation:

Kl

In 1963, all the forest arca of North Andonan Divislon was
declared as Protected forests, Later on sonme forcest areas were
declared as Reserved TForestse No clear demarcatlion lines have been
delineated to deniarcate the forests. Recently the Survey Of India
surveyed the Islands of the project area and demarcated lines
between the Reserve and Protected Forests, The high water Idine has
beernr considered as the outer bhoundary of Reserve Forest,
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2e5.Lesal staotus:

The entire forest arcas of Horth Andaman Division were under
the provisions of the Andaman Adninistration Circular MNo.18 and the
authority was derived fréom Regulation ITIT of 1876, But there was no
legal status of the forest of this Division ti11 1936, when the
Indian Torcst Attt was extended to wlhole of Andanan Islands vide
Hotification llo.16 of 1936 of the Chief Comnissioncer of Andaran and
HicoDbar Adninistration. But even after the issuc of the circular,
the forests of this Divisiog were not formally classified as )
'Rescrved Forests! or '"Protected Forests's. After o long span of 27
years, the forests of the Forth Andaman Diviglon were declared as
'Protected Forests'! vide Chief Commissioner's Notification No.115/
47-5/60 of 1963 i1ssucd under section 29 of Indian Forcst Act, 1927,

In 1971, scne areas of MNorth Andanan Division were declared
'Reserved! but its cxtent is vdry linmited and the boundarics of the
Reserves werc not clearly dectected, As peir the rccords of North
Andanan Forest Division, the extent of R.F, is only about 16% of the
total forest arcae

2464 Nntural Resources:

) Bemgides the luwxuriant forest wealth, the Horth Andanan group of
Islands are also very rich in natural roesources, DbDoth from geclogdceal
and zoolordical point of viewe Various types of colourful 'Sca Sheils!,
are collccted from the vast sea arca of the Islands in the project
area and used for naking beautiful ornaments and house deccoration.
These are also exported in huge quantity, Sea fishes are collected

in huge quantity for cxport. Thc 'nests of the bird Svi ftf
(Howabillis') is another important and interesting natural rescurces of
this group of Islands. These nests arc of great nediecinoal value and
arc collceted in a snall scalce The multiplication of donestic NP T
€lephanrts have paved the path of exploitation of natural resources

orr conricrcial basise Decr skin and venison are also being utilized

as a natural, ecénoriic natural resources by the people of this

group of Islands,

Recently the 0il and Watural Gas Connission found oil and
natural Gas rcsources from the Sunlten Arsnkan hiIl within the project
areas But the rock of these hills arc not very hard and experinents
8till going on for connercial exploitation of this resources of the
Oty

2, 7. Forest Resources:

Since tinc innenorial) the forest wealth of the Andanan Islands
are very rich, Over two hundred known and unknown specics of trcos
and vardeties of shrubs, clinbers, cancs and Dhanboos fiake the
forests of this divieion a paradise for the Botanists. Except for
the cleared lands for settlenconts and sonic snall barren Islands, the
entire land nass of this Division is covercd with green vegetation
and with 2dnost impenetrable growth of luxuriant trces. The forests
of this division scecus to be better stocked than that of Middle
and South Andanans. Mangrove forests arc nainly confined to the
low Iying banks of crecks and sheltered portion of the Sea coast
are rich In potentiality.
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In these forosts(excluding the nangrove forests) the growing
stock is characteriscd by an intinate nmixturce of dd fferent specics,
sonne of which are conmorcially inmportant. The important speccics are’
Pterocarpus daibergicides (Padaouky,Toerninalia bialatal(white Churl and,
Pterocceymbiun tinctoriuri{Patrita)s Diptcerocarpus sppeflGurjan),
Diospyros riarnorata(liarble wood), Salmnalir insiggisEDidu), Teriinalia
Erocera(Badaﬂ), Albizzian lebbek{Kokko ctce, Rhizophora condelarisg
and Bruruiera conljurnata are tho species of importance in the
nangrove forcstise

Heavy rainfall and hunid climate havo *xided in the developnent
of such unlinited forest resources of the arca., The rcroteness of
the area and the transcport difficulties have stood as a Darrier
against the biotic interference and helped the forests to grow at
its ovm in the paste The soil condition and the eavironnental situa-
tion arc ¢lso foavourable for such richness of forest rescurces of
the region.

But with the advent of rnodernisation and developrient of
transport facilitics in the main land, the explolitation of forests
started and the vast untapped rescurces started to ncet hunan
requircnent, But only the logs of upper dinension of important
specics were extracted fronm the forests for use leaving behind the
lower dlancter logs and the lops and tops of the felled treese In
context of shortage of pulpwood, the huge Dulk of lcft out portibns
of tinber should assunie a great inportancce.

mmong/herbs and shrubs, thérc is a nunber of inportant .
specics, especlally from the medlicinal point of view . Cancs and

Banboos arc of poor quality and arc not cxploitcd on a corriercial
bﬂSiS. :

The nangrove species of these area arc o{ pood quality. But so
far no worlsr have been carricd out for the bettdr utilization of the

_nangrove trecs oxcept Tircewood, The bark of the nangrove treocs

lave more tamnin conteont, but no suitable nethod has yet been
evolved to cxtract this tanin in a commercial scolce,

Due to laclk of transport facilities and rconoteness of the
areza, forest rosources rerains untapred, The exitraction of tinber
in this division for the last thrce yecars is given below: -

Year Volune cxtractced in n3
19 76-77 8043.159
1977-78 4 T4319,828

1978-79 128034 617
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248 Distributicn of Forcst Resourcos:

Thic Project ocren 1s cornposed of high density Juxuriant crowth
of mixed forost. The forosts arc of various types and the nain
forest -types .beiug (1) Andonan ricist deciduous forests(ii) Andarian
Sehi-cverpgreen foregis (iii)d Mangrove forests. The inportant specics
occurring imn these types of forests are fiost valuable and conrrerciol
tinbers such ns Pterocarpus dalbermioides(Padauk), Terminalin bislata
(8ilver grey), Torminalin QroceraiBadams, Diospyros narncratalMarblc
wood), Sageraea cllipiical(Chooil), Albizzin Iobhok(Koko)s = Also thoso
typecs of forests are the riain source of moteh wood specics occurring
= Salnalia insipnis(Didu), Pterocoymbium tinctoriun(Papita),

Canariun cuphyllun{Whitc dhup),

The crceks and the coastal areas of rnost of the Islands have
thick and luxuriant growth of nangrove forest. Mangrove forest
conpriscs nainly by Rhizophora and Bruguiern specics.

Table - 1
DENSITY OF PLYWOOD SPECIES IN NORTH ANDAMAN
(PER HA. & TOTAL, STEMS)

Hanie of the speciecs Stens/ha. Total cstinmated stons
: ('000 nnits)

1« Dipterocarpus specicm 164511 2617372

e Anocora wallichii 1015 160,931

3¢ Porisghia insipgnis 2e 341 522G, 732

Le Terninalia Plalaota 24157 A1.979

5e Terminalia procora o208 996, 881

Lablo~ 2,
DENSTTY OF MATCHE WOOD T NORTH ANDAMAN
{(PER HA. & TOTAL STEMS)

¥

Worie of the specice Sten/ha. Total estinated stens
_— (1000 units)a

le Canarivn cuphyllun 24650 L20,210

2e Endospernun talaccense O 366 58114
SeAnthocephalus cadanbea 0,972 154,226

Le Sodnalis insiguis 1. 621 257,043

S5« Sldcroxylomn longepetiolatunm 24552 L0Le 563

6.Ptercceynhiun tinctoriun Ce 870 1564612
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Tablc ~ 3,
DEMSTTY OF ORHNAMENTAL WOOD INW NORTH ANDAMAN,
{PER HA. & TOTAL STEMS)

None of the specics Stons,/ho. Totzl estinated stons
. { 000 units)

1. Sogeraea elliptica 3,017 4784324

2, IMospyros narnorata 8,037 1274, 041

3e Murraya paniculata 0,042 6. 705

Le Podocarpus ncerifolla 0.084 13. 410

S5e Pteorocarpus dalbergioides 6&4711 1063,936

T:IT):].O - E-

DEHSITY OF COHSTRUCTIONAL WOOD IN NORTH ANDAMAIN,
(PER HAh., & TOTAL STEA43)

Nane of thic specics Stens/hoe Total cstinated stens
('000 _units)
1e Artocarpus chaplasha 7«G10 1253.,924
2. Artocarpus lakoccha Le 356 690,664
3« Hopecno odorata 0.733 116,228
Le Pajnclin longifolia 2,664 L2, b5
De Adcnonthern poavonina 0.831 131. 0874
6 Plznclionia andemanica 3,158 5006675
7. Diplolincma butgracen 1.311 207,569
8. Lannca coronandelicsa 5.527 8764 182
9« Lagerstroonia hypolcuco 34200 507.381
10, Terninalian nanii 2,072 3284568
11s Calophyllun inophyllum 0014 2,235
12,Manilkara littoralis 0,860 1364344

13, A1lhizzia I1cbbhek 1.635 259,278
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Anolysis of the enunération.data of Horth Andanan show the
following nunber zand the percentage of occurrence of differcont
Specices of tinm:ers with respect to the total nunber of trces(which

is 25215).

Table - 5,

Sle imne of the spccies Total Ho. - Pereentage
O o . of trecoes.

1a Diptcrocarpus specics 1171 Le6LY
é. i Arioora wallichid 72 D285
3, Poarishia dnesignis 237 0,939
Le Terninalin bialateo 153 0.606
e Terninalia procoere Lh6 1. 7683
fa Canariun cuphyllun 188 Q.745
e Encospernun nelacennis 26 0. 103
84 Anthocephalus cadonba 69 0.273
9 Solnglia imsignis 115 Oe 1456
10, Sideroxylon longepetioclatun 181 Ce717
14, Pteroceynliun tinctorim 700 24782
12, Artocarpus chapl anh~ 561 2,227
12« Artocarpus lakoochn 300 Te225
14, Hopeso odorata 52 0,206
15. Pajnelia longifolin 189 Oe 749
16. Adenanthera pavonina 59 Oe23L
17 Plonchonins andananica 224 0.888
18. Diplokncna butyracea 93 0. 368
19« Lannca corpriéndelica 392 1554
20« Lagerstroenia hypoleuco 227 0,900
21, Terninnlia namii 147 04583
22, Calophyliun incphyllun 1 0,004
23, Maonilkara Iittoralis 61 0e2 41
2he Albizzia lebbek 116 O« 460
25. Sageraca clliptica 21y D848
26s Diospyros marrnarata 570 2260
27+ Murraya paniculata 3 0,110
28+ Podocarpus nerifolin 6 0,023
29« Myristica species 1731 64 870
30« Duabongs sonneritioidds 1 0,004
31e Mbizzia stipulata 32 Oe 126

32, Mangifera andeonanica 126 O« 499
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Y. Homc of the specics Total NHoe ’ Peorcentage
lic, of treces, .

33 Msetomia scholaris 7 0,027
34. Tetronoles nudi flora SR I - 0.579
35. Ptoerygotd olatz” ™ 11 04043
36, Grmelina arborea ' 3 : 0.110
37. Sterculin vilosa 397 1574
38. Spondinna nangifera 133 Q527
39« Nouzlea gageana 105 Q. 416
40, Ponoctia pinata 335 1. 407
L1, AMAntiaris toxicaria 22 - 0087
42, Eugenia spocics . 160 . 0e634
43, Gonophyllum folecatun 26 .- - 0103
Yie Torminalia catappa o 130 0515
45.° Milinsa tcctomia 162 Ou 721
L. Agloia andanamico 220 De 872
47. Xanthophyllun apdananica 133 0527
48, Bischofia javamica : ' 5 0.019
9., Dillenla pentagyna ! 131 . 0.319
S50. Artocarpus ponieziana ¢ 39 Oe 154
51. Bibiscus tilizceous | 6 0,023
52, Others ’ 12317 L8, 857
53« Pterocarpus dolbergioides L76 ' 1.887
S5, Boccarin sapida 218- 0.364 ’
55 Dicspyros spccios o 872 36472
56, Ptorssperriun aceroldes . 649 ] 2,577

Table ~ 6.
DENSTIY OT MANGROVE SPECIES I NORTH ANDAMAN,
{ PER EA. & TOTAL STEMS )

Heme of the spccies . Steris/hao. Total estinatcd stens
('000 units)
1, Rhizophora condolaris 800+ 690 23423,396
2, Bruguiera comjugaba L27.089 ’ 1243 4. 079
3, DBrupguicra parviflora 1,915 56.021
he Avicennis officinalis 148.975 /4358. 120
5« Heribtierao littoralis Le 377 128,062

6. Other Mangrove spccices 48.016 140 4. 683
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Mangrove forest is typically a closed evergreen forest with
trees of speclally adonted to survive on the tidal swamp area which is
mostly covered with mud and permanently wet with salt water and sub-
merged during high tide. Tree growth in mangrove forest 1s véry thick
and height 1s moderate. These forests are rarely developed on the open
sea face and never on the sandy banks.

Regources of four;?ziggﬁgtlﬂndaman Forest Plvisions = A comparative study

Simultaneously with the completion of data processing of North
Andeman inventory deta, detalled data of Middle & South JAndamans was
also to hand. This led a comparative study of the four divisions viz.,
Iittle Andaman, North Andaman, Middle Andaman & South Andeman.

The following detalled study should reveal various interesting
and striking feature of the.forests of these four divisions :-

STATEMENT MO, 1

Utility class & division-wlse volume (ms) per_hectare,

Utility class D i v 1 8 i o] n s
Idttle Andaman N.Andaman M. Andaman S.fndaman
Iittor- Deci - Everg-— Tropical Tropleal Tropical
al. duous. reen. rain raln rain
forest. forest. forest.
Plywood l14.026 40,019 30.703 20,882 18.155 £9.462
Matehwood 25.813 36.921 39.085 11.633 B.874 16,279
Constructi~ .
onal wood 99,551 25.232 £29.051 16.675 17.572 15.777
Ornamental
wood - - - - 18,201 31,551 14,778
Non~commercial
wood 7B.497 84,517 75.934 28.648 34.414 31.041
Residual wood 67.008 76.827 71.979 65,278 65.301 76.691
Small wood 15.417 19.432 18.260 51.668 42 .026 43%,.689

(i) vVarious categories of utility class timber, Non-commercial
timber, Residual timber and Small wood timber do not show
significant difference in the mailn three Andesman Divisions.

(;i) Little Andamen does not have Padauk and therefore, there
is no figure under Ornamentsl wood,
(111) There 1s significant increase in volume of Plywood, Mateh
wood and Constrictionsl wood in ILittle Andaman.

(iv) Small volume under Match wood in the three main Andaman

Dlvisions could be due to use in bulk quantity as
floater.
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4 perusal of Table number § points out the following facts :-—

(i)} Deiptercarpus species :

T

Reéeneration seems to be meagre in ILittle
Andaman (10-19 cm. trees are not considered). Scuth
Andeman has profuse regeneration, while Middle Andaman
has the least in the three divisions namely South,
Middle and Nortﬁ Andgmari.

further South Andaman also has maximum number
of middle aged poles in the diameter class 30-59 cm.
and the volume outturn under this class is also

maximum.

(11) Pterocarpus dalbergiocides :

The volume per hectare does not differ
significantly in the lower diameter classes in the
three divisions. But Middle Andaman has got
substantial volume in the diameter class below

60 cm. - 100 em. and above.

(iii) Other species :

There 1is no notable feature in the distribution

of volume in other species except in lLittle 4Andaman.
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CHAPTER -~ IIY

INVESTIGATION AND METHODCIOGY

Objiectives :

The major objectives of the survey worked out in consul-
tation with the /Andaman Forest Department area enumerated as
below 2.

1. Determination of total growlng stock of Plywood, Matchwood,
Constructional timber and Ornamentel timber within an
error of 10% at 95% probability level.

2. Estimation of the volume of Mangrove specles in the
project area.

Arez roconnaigsance, derisl Photo-interpretation and mapping @

Wo serial reconnalssance work was done. Design of work
for North indamen was prepared on the basis of Iittle Andaman
data, as the vegetation of North Andamen is more or less similar
to that of Little Andaman. Tomemem

. derial photo-interpretation work was earried out by "thé
photo-interpretation unit of the Preinvestment Survey Of Forest
Resources, Dehradun. Aerial photo-interpretation unit interpre—
ted and delineated all small details on the scale of 1:25,000
photographs in the lagboratory. Thereafter, checking of 10%
photographs was done in the field and accordingly a team visited
North Andgmen during 197V8. On completion of field checking, correcti-
ons were made on 100% photographs and the details were transferred
to the Base map- on the scale of 1:25,000 with the help of
aerosketchmaster.

dAerlal photographic coverage :

derial photographas were taken during Januvary - February,
1974 for Naval hygraphic unit for the Andaman and Nicober Islands
and was used in the present case for the purpose of photo-inter—
pretation. The specifications of the photographs are as underi—

1. Type of photography Panchromatic Black & white
2. JdAgency Indian Air Force.
3. Specification No. 764 A, Area A & B.

4. Camera used R.M.K.
5. TFocal length of the camera: 15.3 cm.
6. Flying helght 12,500°

7. Format size

23 cm. x 23 cm.
8. Scale of photography

1:25,000 for area A.

) ~ - 1:12,500 for area B.
9. Over lap . 70% Fore lap.
10, Direction of flight North - South.

KL L T T T T T T

[T T}
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The photographs, .although-satisfectory had the following
drawbacks i~
(1) Printing was defective as the total contracis of
similar objects apweared different. .

(ii) The photography wes carried ou* during January-February
when all deciduous trees do not becomge deciduocus. <Had
the photography been taken during March-aApril, all
deciducus trees would have become leaf less resuliing
In an aceurate delineation between the evergreen and
deciduous forest type. -

{1ii) Due to securlty meesures, there-were unavoidable
lapses in the aerial delineation.

The forest and land use classification :

. The vegetative types and land use classes used in photo-
interpretation are defined as below :— -

Forested area. .

Man-grove forest.

. Mangrove forests are easily distinguished from rest of the
forest crop in the aerial photographs because of, their gregarious
ngturee. They comprise of a few specles of Rhizophoraceae family.

_M} B This type consists mainly of Rhizophora specles more or less

in pure form. The crop appears to be a wollen carpet in dark tone

on the aerial photographs. The is homogeneous, uhiform with compara—
tively lower average height and mostly found in total merged or
sub-merged water logging areas along the sea coasts or river mouths.

M2 %  “This érop consists mainly of Bruguiera .species and appear on
the aerial photographs to be more or less similar tc type Ml except
the-tone, which is generally whitish grey or lighter grey. Crop-
{héight is more than that of M! gng it comes on little higher elevations.
M3 At places the Rhizophora and Brucuiersa become inter wixed

and 1t becomes aifficult to separate them out. '

Evergreen forests :

Evergreen forests includes both categories of evergreen {.e.
low hill valley evergreen forests and evergreen forest on hilis.
This 1s multistoreyed and the top canopy is formed by tall gigantic
trees of which Divoterocarpus gspecies is most common.,. Other associ-
ates are Terminalia bialata, Albizzia sti ulata, Artocarons chaplasha,
and Anthocephslus cadsarba.

Crown of individual trees is more compact, smaller in size
and darker in tone. -
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Seni~-everegrcen fbrests :

This i& a transiticnal type between evergreen and moist
deciduous.forests and consists of species found both in Evergreen
and Moist Deciducus types.

Tone is generally lighter than evergreen but darker than
declducus forests.

Moist Deciduocus forests :

These are multistoreyed irregular forests contined mostly
to hilly slopes and met with throughout Andamsn Tslends. The
upper storey is mostly of deciduous species, intercécepted with
occaslonal evergreen species. The important specfec coming in
“these forests is Pterocarpus dalbergloides commonly known as
Pedapk characterised with other asscclates 1ike Terminalia bialata,
I. Manii, T. proccra, slightly lower in height are Cana:iun euphyllum,
. - Bombax insjgnis, Tetrameles nudiflora, Chukrasia tsbularis end
Albizzia lebbeck. The specles starts becoming leafless from
. December onwards and become totally deciduous by,the end of March.

These species while leafless appear lighter in tone or

whitish on Panchromatic black and white photographs. The tone
factor is considered in delineating Deciduous forests from evergreen

or semi-evergreen types.

Density classification of forests area :

The density classes used throughout the photointerpretation
are brsed on the extent of the crown cover of over storey trees i.e.
dominant and co-dominant trees only,

Three crown covered density classes are "recognised.
(1) High densitx 1= Over B0% of crown cover occupied by
over storeyed trees.
(11) Medium density :— From 30 to 60% of crown cover
- ‘ occupled by over storey trees.

(iii) Low density :— From 5 to 30% of crown cover occupied
by over storey trees, .

Terrain classification:

‘Three terrain classes have been defined for each delinested
unlt as given below :- >

1. ‘Flat to gently slopping-and unduleting teerain.

It inecludes low-lands, flat plains, plateau wide "un
shaped valleys, gently hilly country broken by a series of low
hills which form a corrugated or washboard appearance. Average
slope do not exceed 7%. : . o

8
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2. Moderately hilly terrain :

It includes moderate long slopes, variable slopes gradient
and no steeper in comparison to slopes covered in category 1.
Country is usually.rough and sharply dissected. Average slope
do not exceed 25%. .

3. Hillv terrain :

In ineludes excessively steep country and vertical cliffs.
More than half of the area with long continuous slopes having
gradients over of 25%.

Mothod of Annotation :

In each delineated forest tyve and land use clags,
prescribed symbols will be denoted. Dqgéity clasgification will
be mentioned in numerator and terrain classification in the
denominator e.g. E =_1, means the forest belongs to evergreen
cgtegory and the 2 crop will be of high density (more than 60%).
Its terrain typé will be moderstely hilly. - s R

With ‘the "help of aerial photographs the photolnterpretation
and mapping unit of Preinvestment Survey Of Forest Resources,

Dghra Dun has prepared the forest type maps on the scale of
1:25;000 for the area. i o

The list of toposheets and aerial photographs used for
the project area are enclosed below ;-

Inventory design

PrR

The design for the preésent survey as based on the

’ variability and last data analysis of the Little Andaman data.
& stratified random sampling wes adopted and c¢luster of four

plots was deemed to be reasonably good for the survey.

Shape/Size .

The cluster would be rectangular in shape - 200 m. in
length and 25 m. in width. .The rectangular plots will be divided
into four sub-plots ( 25 m. x 25 m.). The enuneration record
will be closed at every 25 m. of the length of the rectangular
plot. The edge to edge distance between opposite plots is
200 m. (See diagram). ./

Selection of erids :

They survey area was divided into 1 km. x 1 km. grids as..
shown in the diagram._ Cut of the total number of grids, 89 grids
were selected randomly. The grid centres of the randomly selected
grids were transferred on aerial photographs to be taken in the
field. :

Recording of wnits -

The enumeration data was closed for-units of 25'm x
5 m. in ¢ach of the plot in a separate form.  The numbering
of 4 recording units should be as belowy :-—
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11, 12, 13, 14, )%, 22, 23, 24 etc. ( for plots 1, 2,
3 & 4). -Sample trec measurements would be done in the recording
units - 12, 22, 32,42, Trees would be measured upto clear bole
height, Trees more than 30em. would be recorded 1n whole recording
unit in sub-plots 12, 22, 32, 42 and trees less than 30 cm. {only
in North=West quadrant/ of each of these recording units.

Field work in plots :

. During field work plots were located with the help of
Survey Of India maps. Plots were laid out as per design shown
in figurd ciieeeiinnnne

Plot approach form (Form 3 — Appendix III), Plot
Lescriotion Form (Form IT - Appendix - III), Plot Enumeration
Form ( Form ITI — Appendix — IITI) and Sample Tree Form (Form—TV-
& endixTII) were filled. The explanation of the forms may
be found jinrfippendix-III.

In case of Mangrove forest separate forns were prowvided
tn the field parties. -

Data‘nrocessing :

‘4 series of data processing operation are involved

starting from the initial stage of planning to ths presentation
of the final report.

The data processing Steps involved may be suumarised
the following phases ;-

1. - Design and data collection.
2. Editing of the data.

3. BEstimation of tree volume.

4. Estimation of sampling error.
-‘Be Tebuletion, -
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CHAPTTER ~ TV.
DATA ANAIYSIS

4.1 Tree volume study :

area.

The wvolume equations construeted for Iittle Jdndgman were
applied for North indaman to estimate the growing:stock of the
On an analysis of both Iittle and North &Andsman data, it
became evident that the vegetation of both the area exhibits
very little variation and as such the .erop_ form of both North &
Little Lndamans weré considered same. )

4.2 General volume egquation

‘ The following genernl volume. equations were applied for
Notth Andamans :- !

Code  Name of the species General equation
No. pd
AN 001 Dipterocarpus speoiea/ V/D2H = 0.0000249 + 0.2126/1)21-1
= re o, . ;
&% 004  Terminelia bialate v/  V/D°H = 0.0000242 +°0.1597/07H
4é1005  Terminalia procera Ve v/0° ='0.00050 - 0.02415/0% +
: - 0.0000148H, o
32 008 Canarium euphyllwn\/ V/D” = 0.000615 - 0.0468/D° +
/ 0.0C000139H, o
An§ 010 Sideroxylon longipetiolatun’V/IPr- 0.000026440. 11205 /04
3 P01l Pteroceymbium tinctorium v V/17 _ ~0.000036+0.02059/0° .
&¥ « 4-0.0000268H.
¢do1z Artocarpus lakoocha\/ v/0°H = 0.00002417 + 0.2275/0°H
6b$’b15 Pajanalia longifoli&»/’ v = O.4257+O.0000205D2H
Q6 24 017 Planchonia andamanica V/D°H = 0.000021540. 37271 /D°H
/ 944 018 Divloknema butyracea V/DZH = 0.00003091 + 0.14952/D2H
2
g30 024 Menilkara littoralis ./  V/D°H = 0.000029+0.08632/0°K
2
058 Others V/DH = 0.199;5/D2H_‘+ 0.000022
4.2.1 Loecal volume eguation : ' (, sy
+ &

The following types of regression equations were tried
for some of the important species -

1)
2)
3)
4)
5)
8)
7)
8)

2

V =a + bD + CO
V/D=a + bD + CD2

V/D2 =a + bD + CD°
V/D2 = a +b/D + CD + dD°
V/D2 =a + b/D + C/D2

V =a + bD2

V/D2 =a + b/D2

/V = a + bD
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Out of* various local volume equations tried the following

2quations were selected after taking into consideration the stan—
dard error of esgstimate, the multiple determination, eosfficient
and'applicability of the equation owver the entire range of data 1-—-

SELECTED I3CAL VOLUME_EQUATION - NORTH ANDAMAN :

Speecies Code ’ Eguation

oc1 V7 = 0.4725, - 0.0227D + 0,00108 P )
004 , /D = 0.014256 + 0.00017769D + 0.0000069D
cos ‘j:%/D = 0.008968 + 0.,001124D - O.0000009L"

008 =,0.004338 - 0.0073155 + 0.00111750°

01¢ f//V/Dg = 0.001008 - 0.00001344D + o.ooooooo:gn2
o1 v /D% = 0.00026 + 0.00001758D - 0.0000001D
013 V = 0.1954 = 0.0D4028D + 0.000609D>.

015 v// v V/D = -0.0029157 + 0.0547/D + 0.0000727D
. . - © = 0.00000045D°

017 vV = 0.0000029 + 0.000768 D°

018 /T = N.085958 + 0.030205D

024 v~ ¥V = 0.0245 - 0.00497D + 0.000719D~
Others V = 0.004339 + D.0007688 D~

Volume table :

The Toecal volume table of thgse specles is given in
Teble Wo. _5:1 __ .  The abovementioned volume equations are
gpplicable to 10 em. and above diameter (D.B.H.0.B.)} trees.
The volume tables give the tétal ¥olume (under bark) inclusive
of branch wood volume¢ down to 5 cn. diameter over bark.

Tree density studies :.

Number of stems per ha. by species and diameter classes
has been calculated and is given in Table No. 1.1.1 and for the
mangrove species is given in the tgble No. 1.1.2. fThese tables
give the figures for the entire division.

It may be noted from the tables that stem ‘density 1is
very high i.e. 355-384% ha. and about 61.6% of trees are below
20 cm. diameter snd only 10.2% of the trees are ebove 10 em.
dla. Occurrence of higher diameter class is maximum in caze
of Divterocarpus species followed by Pteroceymbium tinctorium,
drtocarpus cheplashs and Terminaglia procers.
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Further the distribution of the speeies according to
utility classes are as below i

Sl.Mo. Utility clmss %4 of the total stems

Plywood species
Matchwoed species
Constructional timber ¢
Ornamental wood

Non—commercial wood 3
Others 4

-
-
-

DN N =
O w0,
DONDOLN

Thus it is obvious that the density of non-commercial

specles  1s maximum. Density of construetional wood species 2nd
Plywood species is reasonobly gocd while match wood species is
poor. Thl is due to their great demands es a floater resulting
in its over exploitation.

Total stems :

Stems ( In 'coo unit) for the project area by species and

diameter classes are given in the table No. 1.2.1 and for the
mangrove specics in the Table No. 1.2.2.

Volume studies :

Volume has been calculated separately for thirty one
commerciel specles and thirty non-commercial species. Volume
per ha. of different important species by diameter classes for
the entire division is given in the Table No. 2.1.0.

It may be noted from the table that stocking is not s
high. Average stocking in the division is 212,884 m3/ha.
Dipterocarpus species which are comparative portant from
utility point of view account for 18.77% of total volume.

The stocking of Pterocarnus daedbergioides is maximum in the
division which is 11.43% followed by Tteroceymbium tinctorium

end Lrbocarpus chaplasha which are 4.63% & 3.52%. The stocking
of =al}l tha commercial species is about 54.00% whereas for the
thirty non—commercial specles is 18.55%. Miscellanecus or the
other svecies contribute the balance 27.45% of the growing stock.

~bstract of volume per hectare for individual commercial
species are given below :=-

Sl.No. Botanical Name Volume/ha (m>)
1. Dipterocarpus species 22.918
2, _ Amoora wallichii 1.090
3 Parishia insignis 2.845
4. Terminalia bislata 4.650
5. Terminelia procera 7.307
6. Canarium euphyllum 3.718
7. Endospermun melaccensis 0.578

8. Anthocephalus cadamba 0.480
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S1.No. Botanical Name Volume/ha. (m°)
2. Salmalie insignls 1.780
10+ - Sideroxylon longepetiolatum 1,234
i1. . *.Pteroceymbium tinctorium . 95854
12+ Artocarpus chaplasha | 7.496
13. - artocarpus lakoghea 2.229
14. . Hopea oderata 0.410
15, Pajenelia longifoliam 2.415
16. Adenanthera pavonina .. 0.382
17. Planchonia andgmanlce 4.684
18. Diploknema butyracea 1.958
19. Mesua ferrea -
20. JLannea coromandelica 4.883
L R1. Iagerstroemia hypoleuca 3,322
22. Terminalla manii 2.020
23. Caiophyllum inophyllum ¢,001
24. © Manilkara littoralis 0.439
25. - Alblzzia lebbek 1.568
26. Terminalia bislata : -
27. Sageraca elliptica 0.575
28. Diospyros marmorata 1.774
29. Murreya panlculata C.005
30. Podocarpus nerifolias 0.029
31. Pterocarpus dalbergioldes 24.335

Ur1lity volume ¢

As desired by the Andaman Forest Department five utility
classes e.g. Ply, Match, Construectional, Ornamental and Non-commercial

were recoEniS?%&,, esides these utility classes there are two
more utilityﬁéag., residual and small wood. For details of utility
classes, their speclification ete. Appendix may be referred.

Dipterocarpus, jAnoora wallichii, Parishilg insignls, Terminalia
bialatan are the important Plywood species in the nroject area.

Among the matchwood specles Camarivm suvhyllum and Ptercceymbium
tinctorium are important. Pterocarpus dalbergioldes 1s asbandunt
and used as ornamental wood.

The following table will ‘illustrate the utility volume/ha. :

Utility Volume/ha (ms )
Plywood - 20.882

- Matchwood - 11.833
Constructional wood "L~ 16.675

= Ornanentsl wood - 18.201
Non—comme=cigl Wood - 28.648
Residunl wood - 65.270
Small wood - 51.668

Distribution of volume/ha. by species and dismeter classes
in different & utility are given in Table No. 2.3.1 to 2.6.0.
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Total- growing stock--1— —ere wueseaes smwmcmes o

Total volume (in 1000 m ) by sSpecies and diammeter classes
for the project area is glven in the Table No. 3.1.1., Total
volume (In '000 =) by the species and diameter classes as per
thelr utllity classes for\important species are given in the
Table No. 3.2.1 to 3.2.4. Total Growlng Stock ¥ 33776.433

(in '000 qs). a . Poveas -
* Mwperusal of volume tables wofild ihdicate ‘the following
distribution in respect of important commercial species -

Name of the species Total volume in

3 : 1000 m°>

Pterocarpus dalbergloides

Dipterocarpus species 5633,858
Iméora wallichli 173,554
"Pgrisla insignis- 451.962
Terminalia bialata 738.213
Terminalia procera 1159.221
Canariuwm euphyllum 589.728
Erdospermumn molaccensis 92.065
Anthocephalus cadamnba 76.430
Salmalia insignis 282.907
Sideroxylon longepetiolatum 196.008
Pteroceymbiuwr tinctorium 1562.875
Artocarpus chaplasha 1189.043
LArtocarpus lakoocha 353,822
Hopea odorata 65.352
Pajanelia lopngifolig 383,358
idevanthera pavonina 56.298 .
Planchonia andgmanica .743.065
Diploknema butyraceas 311,050
Lanhea coromandelica. - 774 .965
lagerstroemia hypoleunca: 527.475
- Terminalia manii - .. 320.818
Calo~hyllim inophyllum ° 0.1¢8
Manilkara littorglis 69.969
Albizzia lebbek 248,982
Sageraea elliptica 21.573
Diospyros. mgrmerata 281,544
Murraya panliculata - 0.853
Ppdocarpus noriifolis 4.927
3858.471
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The following table indic¢ates the utility break-up of
the teoctal growing stock :—

' Ut;lity Volumse (!0CO m®)
Plywood ' 3312.886
Match wood 1848.031
Conrtructional wood T e648.144
Orncm: ntal -wood ' - 2886.181
on—comunercial wood ' 4545.027

Error

The error of the total growing stock over the project area
is estimeted to be 9.668%,

Distribution of Mangrove swpecies :

The Mangrove forests or the Tidal swamp forests form a
natural protection belt to the land mass from the hazards of soil
erosion. It occupies a major portion of the edges of the tidal
ereeks namely Balmi creek, Parangara creek and Kanlara creek. The
derial vhotographs of the mangrove forests exhibit the appearance
of u smooth carpet with a medlum grey to dark grey colour. Texture
is smooth even for Rhizophora while it drastically changes in case
of Bruguiera since it depicts a rough and uneven texture.

It is observed that Rhizophcra species are abundant at the
edge of the tidal creeks and remain hanging on the creek at the low
tide. Thc belt extends from 1 m. to several metre on the land side.
Lbove the Rhizophora species is the Bruguiera species characterised
with an admixture with Rhizophora specles. Breathing roots and stilt
roots are typical for Rhizophora while stilt roots do not develop in
case of Brugulera.

It is observed from a study of the data that thr sverage
height in Rhizophora ranges between 7 m. to 8 m. while for Bruguiera
it goes upte 10 m.

The distribution of stems/ha. for various mangrove
speciecs is as under -

Mengrove species Stems/ha.
Rhizophora candelaris 800.8
Bruguiera conjugata 427.1
Bruguiera parviflora 1.9
Lvicennia officinalis 148.9
Heritiera littoralis 4.4
Miscellaneous 48.0

Thus it is evident that the abundance of Rhizophora species
surpass Bruguiera in the areas.
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Volume distribution for various mangrowve specles is
as follows -

Species Volume (m°/ha.)
Rhizophors candslaris. . 38.4
Brugulera conjugata 68.3
Brugulera parviflora 0.5
4Lvicennia offici-nelis . 3.2
Heritiera littoralils 0.5
Miscellaneous 4,6

- A perusal of the above table clearly indicates that the
voslune/ha. for Bruguleras species is more than that of Rhizophora
(nearly 1.8 times). TFurther it is obsarved that nearly 60% of
volume lics in the diameter range of (4-9 cm.) and thereafter
falls gradually. Volume distribution after dlameter class 50
cm. onwards is extremely poor.

Mangrove specles is mainly used by the local population.
as fire wood for high caloric valus. However, the orop is
characterised by higher tanin content.
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CHAPTERS-Y

MANLGEMENT OPFORTUNITIES
&

POTENTIAL ANNUAL CUT

Forest management :

Owing to 1inadequacy of transport and communication

‘facilities and lack of infrastructural development, the management

of North Jndaman forests had so long been utilisation-oriented
and fellings had been selective. Gradually with the improvement
of Torts at Mayabunder and Cornwallies, development of roads
intensified and consequently more areas were brought under
management and felling. For better development of forests of
this reglon, this particular division along with Iittile Andaman
had been brought under Andaman & Nicobar Islands Forests end
Plantation Development Eorporation Ltd.

_ The forests are given the followling treatments :-

i) Conversion of sultable areas to uniform crop with
concentreted natural regeneration. Decliduous
semirevergreen and evergreen forests are to be
regenerated as per Andamen Canopy Lifting with
Sheltered Wood System.

" 11) Selected areas of moist-deciduous forests would be
converted into plantations of valuable specles by
clear felling.

11i) Conversion of Mangrove forests by clear felling.

In order to meet the objectives of management of forests,
several Working Circles have been classifisd such as Conversion
Working Circle, Protection Working Circle and Overlapping and
M.F.P. Working Circle. A4 total areg of 1592.58 ha. has been
brought under natural regenerstion. Té arrive at the figure

.of aree under high forests, the following areas were excluded

namnely -
i) 4rea under rehabilitation
ii) Area under plantation and natural regeneration
iii) Area under mangrove
iv) J4ree under Jarwe reserve
v) Area under Protection Working Circle.

"This gives the net arca of high forests as 158522 ha.
But the Proaect Report prepared by the Anddman and Nicober
Forest & Plantation Development Corporation Iimited for Logging,
Marketing éte. on thé® Island stipulates productive area at
108261 ha. by elimination of unproductive forests, swamps,
Revenue area etc. AHAs such c&lculations have been based on
this productive areas.
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Forests have good record_sf natural regeneration. In the
process the economically important local- specles have established
themselves. The plantation were recstricted to 30% of the nrea
and the balance 70% has been kept for initiating natural regenera-
tlon. In the Project Report of andaman Forest Development Corp.,
it, was enphasized that in North indeman an. area of 1445 ha. will
beset up anhually for exploitation. WMt has been intended that
1/3rd of the growlng. stock is to be taken out.

v b

Explaitables pirth :

Under the indeman Canopy Lifting Sheltered Wood System,
commaercial species were earmarked to be removed first and theore—
after non-commercisl species. The following girth classes for
different types of wood x were prescribed.

Girth at Breast Height {in ocm.) Wood Class
120 cm. - Soft wood
150 cn. - Hard wood
180 cm. - For other species

In the second operation fellings, Brushwood cutting and
girdling of _-tundesirable species and poles of non-commercial
specles upto 10 m. height was intended to be felled. Moreover,
trees of height between 10 to 20 .m. were to be girdled. Un-heal
Xkmy thy trees and trees having small hard wood were eslso to
be felled.

Rotation and tonversion period :

No definite informaticn. is available on the rotation
{(either Silvicultural or Financial) of the Commercial species
of Andamans. From the meagre statistles given 1n, Dean's and
other Working Plans, and subsequently cbservations recorded by

the Silvicultural Dlvisions, it mmxI® appears that both Padauk
and Gurjan, the two major species, would cbtain an, average
girth of slightly more than 150 ems. in 100 years. If properly
tended throughout the 1li fe, perhaps the trees may put on much
Taster girth increment. TFurther observations recorded by
Changapra show that in case of Padauk, M.A.T. starts falling
after an age of about 100 years. The above frcts thus give an
indication that the rotation is likely to be nor more than 100
years fer Padauk, Gurjan and other hardwood commercial species
of Andamans, with the assumption that the rate of growth of
other hardwood specles would be akin to that of Padauk -and
Gurjan.

In absence of definite information the same rotation
has been adhered to considering their intimate mixture with

the hardwood specles.
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¥
~-Conversion weriod

— S

The conversidn peribd should 'be as short as poss{ble,
provided thé yield is proverly regulated at the end of tHe
conversion period. 8Sinece thdse “natural forests are to be
worked out for converslons for the first time, the present
ovcrmature trees in these forests have to be extracted ih the
earliest possible time to prPVEnt loss-of timber due to negative
increment being .put on. b§ them. Further with the modrrn trends
,in utllibahion aiming at production of qellulose thqn higher
girth logs, it is-considered essential to convert thé ‘entire
area within a period of 75 years, uhlch will be adopted as the
convers=on norlod o evergreenﬁgs well as declduous forest areas,
though generally the deciduous specles Ard canparatively faster
growing than the evergreen species. Moreover, the method of
regenecration alms at taking advantago of the existing advance
growth of pole ecrop, in adequate numbers. it the time of harve—
sting in the second rotation crop ¢onsiderable number of trees
will be more than 75 -years old.

Since the softwoods and hardwoods grow in. intimate mixture
and the adoption of a different conversion period for soft woods
is likely to crcate shortege of floaters while extracting hardwocds,
it is proposed to adopt “the same -conversion period for the softwoods
and hardwoods in the evergreen as E well as deciduous forest areas.
The position should be reviewed at théltime of next revision of the
Working Plan, when substantigl data are expected to be available,

7 -

3 HNORTH __ANDAMAN

5

Annual yield H

Yield calculated by various area and volume control
methods are as follows :--

: (1) Aresa of Annual cut = 158522 = 2113.6268 ha.
75

But it is necessary to have a volume check to avoid
overfelling and fluctiation in annual yield due to irregular
stoekirg. The Static growing stock of mature or overmature
trees will put on regular increament. While, younger girth
class will put on increamert to pass from lower to higher girth
classes. JLnnual yield will be calculated as follows :—

(ii) Annual yield V/R (Modified Von-Mantal's)
. (By volume)
v
R

il

Volune of growlng stock
Rotation 100 years

337784353 = 337764.33 m
100

|

H

~ From the above two galculétionp,it is obvious that the
annual yield of 337764.33 m* 1s to be limited to the availability
of timber within 2113,626 ha.
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($ii) Adopting g felling cycle of 25 years and calculating
volume of trees over explitable girth it was found by using the
formula - Annual yield (Y) = Vol. of trees over_ exploitable girth

25

= 14600352 = 584014 m5
25

Annual yield according to this calculation surpasses the
previous estimate. A4S growth data is inadequate, it 15" judicious
to fix yield at 2113.626 ha.

¥Yiecld ss por Proiect Report of fiindaman & Hicober Forest & Plantation
Develorment Corporation Itd. {taking 30% areas to_be clearfelled &
and_70% naturally regsenerated). .

{a) Yield fyom clear felling areas
Clearfelled areas = 30% of 158522 = 47556.60 ha.

100
= 47556,600 = 475,566 hs
100
Volume for clearfelled area = 101240.392 m5

{b) Hatural Regeneratiopn Lrea (70% of the productive area)

. 110965.40 ha.
Area = 3 352965.40
75
1479.538 ha. 5
Volume over exploitsble girth = 92.103 m"/ha.

.. Yield = 136269,89 m,

(¢) Total yield under the model. works out as under :

Total yleld = Yield from clearfelled area + Natural
Regeneratlion area.

= 237500.280 m°.

Since it has been intended in the Project Report prepared
by 4ndaman & Nicobar Islands Forest & Plantation Development
Corporation Ltd., 1976 at page 38, para 4.15 that one third of
the growing stock will be teken out for exploitation and balance
te be left behind. The present calculetion takes notice of this
and proposes ennual availability of resources as below -

(a) Yield = 1/3(Growing stock) (taking 2113,626 ha. only)
140085.72 m>

In case the Forest Department claims to work only 1445 ha,
(innual coupe) as in Project Report (Production forest taken as
1,08261 ha.), the yirld will be as follows 3=

(a) Yield from clearfelled area 30% of 1445 ha,

433,50 ha. 3

433.50 x 212.884 m
02265.234 M° ..edeeesees(d)

B
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(b) Yield from Natural Regeneration area 70% of 1445 ha.

. =1011.50 ha..
Yield = Area x Vol./ha. = 1011.50 x ‘92.105 n°
. ) - I951620185m .--r---...o(B)

T

(c) Total , .°° yield = & + B = 'YBELR7 399 n
(d) 4s per the preseription - one third vield
amounts 1/8 (Gpowing stock) {(Taking 1445 ha. only)

= 102539.126 m°

. Thus on- a’ detalled study of various models for yield
estimation, it is observed that yield 'mas per the prescription
of Forest Development Corporation is on a conservative level.
Keeping in view the managcment problem and silvicultural
system of the areas it is judicious to accept the yield of
102539. 126 m3, - : :

Yield from Mangrove Forests :

The Mangrove Forests .in the Island is about 29254 ha.
4Assuning a rotation period of 30 years, the annual crop works

out to be 97513 ha. (29254) = 975.13 hsa.
30
The total yield from the area is 315.109 x 975.13

= 112246.240 mo.
Clearfelling with stendards is the silvicultural system

and about 1 of the volume of Rhizophora and Bruguiera specles are
left &s standard. Therefore, after retentign of standard the
avallable yield apnroximates to 84184.68 m”,

Annusl Yield (Utllity Classwise) :

Estimated yield of timbér which is likely to be made
from the projcet area under the proposed working model is
furnished below (Utility class-wise).

Estimated Annual Yield (ms) - Utility classwisa.

Utility Class Total Yield (m®)
Plywood 10058. 161
Match wood ) 5603.227
Constructional wood . -~ B031.790
Ornamental wood 87€6,.813
Non-commereial wood 13798.784
Residual wood 31442.232
Small woed 24838.119

T OTAL : 102539.126
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CHAPTER- VI

IbGGING'ﬁND-ﬂCCESSIBIﬂiTY STUDY

In rerspeetive

The present study, in its limited scope, attempts to
reflect the logging.practice in the area with possible proposition
of modern logging technique. Tt is, felt that.mechanisation at all
levels would be imperative necessity to maintein the ceonomiecs of
extraction at an optimum level.

Bxtensive data collected by the field parties were analysed
by Dr. &. Berry, Transport Becnomlst at Headquarters. The figures
quoted in the chapter -pertains to Dr. Berry's report viz, "Logging
Report on Tulpwood extraction from. indaman Islands for Kekinada

" Projectm.

logeing oneration : The presont trend and the proposed plan @

Logging operation in North Andeman is still in its primitive
stage. The operations for timber extraction can be broadly classi-

fied into the following sub-operation ;-

1. Felling and Dilimbihg.

Z. Bucking.

3. Debarking.

4. Minor or off road transport
5. Major or on road transport.
6. Miscellaneous. -

Felling is normally done by felling aXe and hand saws or
both combined. Trees are felled above buttress resulting in &

huge wastage of timber (about 1.5 m.-3 m.). There are seome buttressed

trees In North #Andaman which is appended in No. 8.1.1. 'As a result
of such buttressed trees, there is = shortage of 10.3% in volume
of the timber. -

Buttress forming species in andamean

Ioeal name Aver%ge volune
in m“/ha.

1. Pterocarpus dalbergioides {Padauk) 12.09
2. Salmalia insignis (Didu} 2.43
3. Sideroxylon longipetiolatum (Tambapatti) 0.89
4. Manilkara.littorilis (Sea Mahwa) 0.74
5. Duabanga” sormeritioldes {Duabanga) 0.45
6. Tetrameles.nudiflora (Thitpok) 3.52
7. Fterygota.alata (Lithok) - 0.21
8. Tometia pinnata (Ththkandu) 5.98
T Total of Buttressed species : 26.31

v Total of the area 254,981,

Note: 1+ Volume of buttressed trees is 10.32% of
total volume of the area.

2. Definition of buttressed trees is based on
F.A.C.1978,
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A felier is usually paid Rs. 14/ per day (including fringe
benefits) and fells about 600 cms. girth per man per day.

Powar chain saws haveée been recentlyintroduced. -It is
anticipitated that it would take sometime to become popular.
With the use of power saw, more usable volume per unit area wili
be available. To speed up the adoption of power saw, proper
training will have to be imparted to the workers.

It is proposed that use of axe be dlscouraged immediately.
Two men cross cut -saw preferably with raker tooth be used@ for
feliing. Delimbing is also, done by axe at site.

The normal out put and cost of felling and limbing
operaticns are as under :-

3
5 m hard_ woods/day/worker i.a,
3 Rs. 2.80 per mS,

7 m soft wood/day/worker i.e.
Rs. 2.00 per ma.

The average labour cost will be Rs. 2.40/m”. Besides this
manual cost, the cost of tools etc. should be asdded and so the
total cost will be around Rs. 3.00 per m3,

The above rates are applicable for large sized trees only.
In Fulpwood oreration small sized trees will also be felled. Tt
is assumed that their cost will be 50% higher i.e. felling and
delimbing cost will be about Rs. 4.50 per m“.

Bucking :

It is done mostly at the stump. Tw men eross cut saw is
used’ to cut the trunks into logs. The saw used is of fixed handle
neg tonth type. Iron wedge and 5 kg. hammer are slso used to free kkm

the Jjammed saw, 1f necessary. The cost of one saw i1s Rs. 156 F.0.B.
Tort Blair (1980). ° '

The sawyers are paid Rs. 14.00 each, Normally 2 workers
cut 620 cms. glrth per day of hard woods and 700 cms. of soft woods
or about 1€ cuts/day. On an average their performance may be taken
as 7 m° to 14 m3 per day i.e. sbout Rs. 2.80 per mS. Besides, the
recurring cost should be taken into account. Thus the total cost
will be around Rs. 3,50 per mS.

_ For small sized pulpwood operation_this cost is expected
to bé 25% higher i.e. about Rs. 5.50 per m°.

In course of time this cost of operation would be done by
"raker tooth croes cut saw" for large sized timber end " Bow saws
with rsked tooth™ for small sizmed wood.

Proper training in this regard is emphaslzed.
Scaling :

It is felt necessary to have scaling of the logs before
conversion. TFor hardwood, the logs must have a minimum mid-girth
of 120 cms. (u.b.)} and its minimum length should be 3 metre. But in
cas ® of soft wood, the logs must have 100 cms. mid-girth (u.b.)
with workable length.

A minimum ¥ bark sllowance™ of 7 cm. in dliameter messure—
ments may be permitted for all species.
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Debarking
logs are normally not debarked. Most of the bark peels

off due to successive handling of wood at varlous points. it is

estimated that one worker earns @ Rs, 14/— per day and will be

able to peel at least 10 m® of wood i.e. debarking will cost

Rs. 1-40 per m®. Thus if the cost of tools ete. be added then

the totsl debarking cost will be about Rs. 1.70 or say

Hs. 2.00 per mo .

+

Minor transnort :

The wood cen be brought out from stump to the road side
landing by any of the following methods :-—

1. Framed steered wheeled type skidder
2. Crawler tractor

3. Forwarder .

4. Agricultural tractor with winch

5. fone ways

6. Tram line !

7. TElephant drageing

8. Horse/mule dragging

.9, Buffalo draggling

The ﬁse of figricultural tractor with trolley may be tried
Paeder roads for pulpwood extractlon.

Skidding : )

The system of its use and its wvarlous cost inputs are not
satisfectory at the present level. To improve the 'Skidders!
Tractor in rain on clayey and clayey loam solls, steel tracks or
chains should be used on wheels.

3 Its cost at the present pattern works out to Rs. 25.43
sper m"/km. lead. Skidding trails are made @ Rs. 5000/~ to

Rs. 10,000/~ per km. to facilitate skidder movement. Thus the
total cost works out Rs. 28.99 per m /km. lead . 1In the present
use pattern and in the proposed use pattern it may cost Rs.18.57
per m°/km. Hence, the average skidding cost will be about

Ra. 28,76 per mo/km.

Crawler :

The details of cost invelved in its usé could not be
obtained as the machine has not yet been put to use in the
region. However, the final cost approximates to Hs. 73.52

per m°/km. dragging distance though 1t can be reduced upto
Es. 39.01 per m km.,

on
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Elenhants :

Elcphants are normally used for skidding end loading/
unloading. It is put to full work when it is 18 years cld,
though some 1lizthit work is taken since 9 years of age. It 1is
used upto ARG yaars of age and then left loose. The normal
drag-ing norm is is as under for 800 m. distance :- o

Class. 4 (Male) Elephant - B ms/day
" B (Female) " - 5 mS/qay -~
n ¢ (Calf) n - 2 n®/day’

] C«n -€lephant waorks mostly in cool forenoon hours. They
are lefi looses in the forest in the afternoon and brought back
next day morning. - This practice disturbs the schedule working
hours and as such it should be discouraged. Stall feeding
should be encouraged for fuller use of them. -

As per the present use pattern, it costs Rs. 65.68 per m
to drag one km. by an elephant. If the use pattern is changed then .
it is expected that the cost may cone .dewn to Rs, 37.81 per m

for skidding 1 km. distance. On_an average the elephant dragging
cost may be taken as Ra., 51.75/m%/km.

Iram line :

It is not exactly an "Offroad" transport method, but
it is an intermediate transport method.

It carries 16 - 25 logs per trip amd normally makés
1 trip/day. It takes.4 trolly loads only.

There .is scope to improve the efflciency &af tram line
for the present use pattern when only cne trip per day is made
and ‘18 m® is hauled per day- the timber extraction cost per mS
per km. of load is Xxkm Rs. 58.87. This cost can be brought

down to Rs. 12.25.

Cable ways

There areé ‘many tyvpes of cable ways right frommsimple

Donald, Gravity rope way, high lead yarding, Pendulum cabls,
Monocable to radio operated cable crane.

Areas with slope class (36-58%) may be logged by these
methods. TFor down hill transport of small volume (upto 0.3 m>
per load). Donelds gravity rope way or Round Monocgble may be
used for down hill transport of smaller load. TFor up hill
transport of 300 m. driving distance high lead yarding may be
tried.



- 51 -

Buffalo dragging :

Thg average capacity of Buffalo dragging varies from
2.5 to 3 m”/day for a dragging distance of 0.5 km. &4 peir of
buffalo_costs Rs. 1500/-. Tt can work for 10-12 years and one
man can handle it. The maintenance cost of such animals is
almost free as there is no grazing fees in the Andaman forests.

The approximate cost of dragging will be Rs. 5.69/::1:5
for a distance of 0.5 km. considering the use pattern and loecal
vage rate,. s

Major *ransoort :

The modesgof ﬁajor transﬁort are as under :-—

1. Truck
2. Floating
N 3. Feeder path

There are no.railways in thé region.

Truck transport :

7 tonnes fixed body platform type trucks are used for
transport of logs from landing to Jetties. loading at landing
is done either by elephants (10-30 minutes time) or manually
(30-60 minutes for a gang of 10 men). The unloading time is
10 minutes for elephants and 30 minutes for manual workers.
Now use of 10 tonnes truck is becomming popular.

Its cost per effective work hour is Rs. 65.67 to
Rs. 210.00 per day. Cost calculations of the truck is 2s under:—

1. Capital cost - ««- Bs. 1.5 lakh
2. dnnual depreciation = A = (P=S) crf 4+ Si
d-n..
When P = 15,00,00/-
S = 10%.of P = 15,000/-

orf = 0.22285 at i = 15% & n = 8 years
A 32,335/~

For 280 days/year and 7 effective hours/day depreciation
component will be Rs. 16.5/hours.

3. Yuel consumption {F4A0 1874)
0.14 x 130 x 1.5 = REs.27.3/hour running
4. 011 & lubricants {Fa0 1974)
150000 x_.005 = Rs. 0.75/hour running
1000
5. HRepalr & maintenance cost
150000 x .1 = Rs. 15/hour running
1000

[ T

6. Operation cost
@ Rs. 500/- p.m. for a driver and Ra. 400/-

p.m. for a cleaner
i.e. Rs. 12,000/- per year or Rs. 6.12/hour
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7.. S0 total cost is Rs. 65.87 per running hours.

8. The cost/day will be 7 (16.5 + 6.12) + 3.5(27.3 +
- 0.75 + 15) .
_ = say Rs. 210/- per day.

Wh2n one day 1s 7 hours working time but 3.5 hours
running time, under local conditions.

These calculations are done as 1t is presumned that
nortially the actual working hours/day will be 7, though actual
on-way time (running time) ba 3% hours and balance 3% hours will
be terminal time. By reducing the terminal times (quicker
lcading and unloading) the economics of truck transport can
be improved,

If it does 3 trips per day of 20 km. one way, then it krmwspmes
transyorts_15 n3/day for 120 kms. Thus transport cost becomes
Rs. 0.12/m5/km. driving distance or Rs. 0.25/m3/km§. of lead.
Thr hired trucks charge Rs. 0.50 to Rs. 1.00 per m°/km. So5
the average truck transport cost may be taken as'Rs. 0.60/m”/km.

The efficiency of truck transport mey be inereased
by reducling terminal timings.

Floating : *

logs are brought by trucks upto the Jetty and then
fdoated down tho creek in the form of rafts. A4 raft normally has
. 5 to 8 logs.

For 5 logs normally it takes 3 floaters and 2 sinkers.
Rafts are made by lying logs with split canes. The total cgst
of making of raft is about Rs. 6.80/-rft. or Rs.l1.70 per mo

ir say Rs. 2.c0/m5. Rafts are brought to expcrt point by
driving with poles by the raft drivers. #Haft speed is about

5 km./day. ' it times motor boats are also used for towing
of rafts. . . )
To save the logs from sinking and insect attack, they

are turned at storage site to get re-rafted. Hard woods are
not re-rafted. The turning and re-rafting cost 1s Rs.0.87/m .

“4s an alternative; 'BARGES' may dbe considered. ‘Log
dug out channels may be tried for transport on marshy areas.

Feeder paths :

' Construstion of motorable kachha roads for use as
feedor roads cost Rs. 10 to 50 thousand. They last for 3-4
years without maintainance. The area being 1n a  high rainfall
region, the life of kachha road is 1limited. The life can be
improved if it is made black:topped. ’
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Loading and wiloading &

The losding and ‘unloading operations can be exercised
by various ways. It may be done by Elephants, Manusrl labour
"or by crane loaders. '

The probable.cost of wvarious 19adings are given below :=-

(a) . Elephant loading - Rs. 10.20 /mS.
(b) Marusl loading -(10 men) - @ Rs. '14/-. per day of one

: 1 S N Truck of § m5,cgpa91;y.in 50-60 minutes
of effective working hours. is taken as 5_hours/day, they
cén load 8/7 trucks/day i.e. 39 to 35 em®/day. Therefore,
the loading cost is Rs. 1.29/m".

1)
loading cost for small sized pulp wood is estimated as
Rs. 7/- per m?,

Transvort apnd probable cost @

The major transport operation can be divided into 3 modes
under "the present circumstances. )

1. Truck transport.
2. OCreek transport.
3. Sea trensport.

Tram line will usuallf help as a feeding mode for the
truck transport. For creek and sea transport, various alternatives

yet to be sorted out. It is almost agreed upon that the creek
transvort will be done in barges.

Truck transnort

3 It is cstimated that a truck may tresnsport about
4000 m”/ year.

Cost:

Taking into consideration that the average road distance
may be 36 km. and creek driving distance as 8 km., the truck
transport cost will be about Rs. 22.00 per m°. The efficiency
of the truck can be increased by reducing terminal timings. The
cost of manual loading and unloading is estimated'to be Rs.7.10/m

Barges : -
) " The creek transport only may be solved by Barges;
specially when small sized wood is to be handled. Making rafits
of smeller sized wood will be difficult and costly. The
species having different degree of floatability will not be
a problem by transporting timber in Berges, besides saving the
wood from insect atteck. Berges are loaded of creck—heads
either by (i) Manual (ii) Simple machines (iii) Elephant

{iv) Winches. It is presumed that the Berge loading will be3
about 3 times costlier than the %ruck loading cost (Rs.5.00/m”)
i.e. it will cost Rs. 15/~ per n¥y .
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Minor transport :

The finally cut timber and debarked volume will be
transported out from the site of felling either by skidder,
elephant, head load or by other methods or their combinations
depending unon the terrain.

Taking intox gonsideration of 1nitial investment of
_. - warious transport machinaries, animals and the maintenance
cost thereof, the approximate cost of extraction under various
« mode of transport may be summarised as below :-

Mode of transport Cost of extraction Welghted average

Rs./ms/km. cost of embraction
B . (Rs./m>/km. )
Skidder - 23,78
Cirawler 73.52 .
Buffalo 22.78 . 31l.73
Blephant 51.75
Gravity Rope-way 33.34

The cost of extraction of -small wood wil} be higher
by 25%. Thus the off-road transport cost will be Rs. 39.69
or say Rs. 40/m®/km., the average lead being taken as 1 km.

Ports and Jetties :

Jetties are innumersble. Some of them are under the
control of Forest Department and other with. Harbour authorities.
The prominent Jeities in the North .ndaman are Diglipur and
Moyabunder. Jetty.

Season of extraction :

The North Andaman ares receives heavy rainfall during
the pericd from May to September/octobef. Hencée the extraction
of timber is wvery much restricted even in inland during that
period. It.is almost stopped from the middle of May tiil the
drier period comes from Sept./October. The extraction of
timber starts again including further transportation to main-
land from Sept./uctober'as the sea becomes navigable. = It has
Yeen nbserved that no extraction is fessible during the rainy
soason except some turning over of the stocked timber in the
inland dephts by the Departmental Elephants,This is done to
protect the.timber from the insect attack and damages during
that rainy season.

diccessibility studdies : i .

The present project area is below the altitude of 500
metres end has gentle stope {&€36%). A4bout 38% of the areas
have obstacles more than 5 metres apart; about another 40%
have obstacles between 3-5 metres apart and the sbalance ares
of about 22% 1s situsted on rocks.
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The following taBle glves an abstract of the terrain

classificatioen :-

A) Area into Altitudinal classes:

S1.Vo. Altitude ,_ Fo. of plots Percentage
1. Below 500 m. 323 100%
2. Above 500 m. p - -
7 7. Totalm - -323 100%
EH) whr%a'into slope classes: :—
Sl.NWo. 8lope . No. of plots Percentage
.- 36% . 274 84.83
2. - ’ 36—-58% . 41 12,69
3. 58+100% 8 2.48
4. 100% - -
Total 323 100.00

i
C) A4rea into Ground Roughness(obstacle) class :

5l.No. Average dist. betw- No. of plots Percentage
een obstacle.

I. 5 m.(min. . 3 m.) Y25 7.74

2. 5 me{min. 3 m,) 99 30.65

3. 3 m. — 5 m. 133 41.18

4. 3 m. 46 14.24

5. Ground with boulder 14 4.33
and screes

8. Ground with precipi- 6 1.86
foua. and chiffs-

D) Area into accessibility classes :

SBl.Ne. Distance No. of plots Percentage

1. ° Road sithin 1000 m.. -- 49 15,17

2i " " 1001-3000 72 22.29

3. " " 3001-5000 202 62.54

4. " on 5001 4 - -
TOTAL 323 100.00
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The following table shows the classification of the area
into obstacle élasses within slope classes :-

Slope Ground roughness North Andaman in %
Obsteacles over the within
whole slope
1sland class
° -~ 20° >5 m.. 26.22 42.69
B8 % 2 - 5 m, 33.44 39,42
£ 3 n.,- 10.53 12.41
Very gough '~ - 4.65 5.48
- - - T 7" Total ea.84 _ 100
21° ~ 30° > 5m. 2.16 17,02
3 — 5 m. 6.19 48.78
26% - 58%4° < 3 m. 3,41 26.87
Very Tough 0.93 7.33
Total 12.69 100
21° — 25° M5 m. 0 q
3 — 5 m. 1.55 62.5
58%-100% 3 m. 0.81 12.5
Very rough C.62 25.0
Total 2.48 100

Thus on the basis of slope alone 1t can be concluded that
the areas with slope less than 36% i.e. about 84.8% of the total
area are suitable for vehiclar machines such as Tractors, Frame
Steered Skidders, Crawlers etc.

Each slope can be further classified on the basis of
obstacle classes, the soil stickyness classes and inte slope

obstacles — soil stickyness classes for better off road transport
method.

Taking into accounts slope and obstacles together in
slope . 36% the planning for use of Agricultural Tractors with
wrench or use of buffale or #lephant or e skidder may be planned.

Classification area into scil stickyness class -

Slope Scil stickynésas North_Andaman {(in %)
. - - Over the whola Within- slope
island class
Non—sticky 1.55 1.83
Slightly sticky 41,49 48,92
36% . Sticky 27.24 32.12
Very sticky 14.54 17.13

Total 84.82 100
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Slope So1l stickyness North fndamen (in %)
Over the whole Within slope
— - e e m e e e e e ww o dsland  _ _ _class _ _ _
Non-sticky 0 o
. Slightly sticky 5.19 48.74
36%=-58% Sticky - 4.03 31.73
Very sticky 2.48 19.53
Total 2.7 100
Non-sticky G Q
E8%-100% Slightly sticky  2.48 100
Sticky 0 - 0
Very sticky 0 ¢
Total 2.48 100

The above table shows that in slo
area has very sticky soils,
and tractors,,

pe class K 36% (14.54)
This may pose & problem for skidders
Thus tyre tracks and chains must be used for the
The possibility of use of combination of crawlers and

skidders may be examined, former for short distance terrain tran-
sport and later for comparatively longer extraction to main
landings.

Slope 36% — 58T

In the

region extraction ma

ways or by making skidder paths and

2lephants upto it.
Slope class }i58% H

this class is minimum.

In the present tract deanlt

This region

the possibility of soil erosion ang

An abstract of the terrain
{indaman into slope, cohstacles and soil stickyness classes
(expressed in percentage) is appended as below :e

Yy be dene either by cable

bringing cut materials by

with, the area falling under
may not be extracted due to
environmental imbslance.

classification of North

L

Slopc Obstacles Soil stickyness North Andamans
o Flots % over the % Within
whole slope
. islend class
1 2 3 4 5 6
<362 » 5m. Non-sticky 5 1.55 1.82
- Blightly sticky 48 14,886 17.52
Sticky ~~r-e - 41 12.69 14.96
23 7.12 - B.39

e e e o e e .
________._.._...-.__....____._..._______.._.

-Very 'sticky




- 58 -

R 3 ' 2 5 6
36% 3 — 5 m. Non—~sticky ' Q0 o} 0
Slightly sticky 69 21.386 £5.18
Sticky 31 9.60 11,31
Very sticky 8 2.48 2.92
{3 m . Non-sticky 0 0 0
Slightly sticky 13 4.02 4.74
Sticky , 13 4.02 4,74
Very sticky 8 2.48 2.92
Very rough, Non-sticky 0 0 0
5lightly sticky 4 1.24 1.46
Sticky 3 0.93 1,09
Very sticky B 0.48 2.92
Sub-total Non-sticky 5 1.55 1.82
Slightly sticky 134 41,49 as.o1
Sticky 88 27.24 32,12
Very sticky a7 14,55 17.15
Total - 274 84.83 100.00
D> 5nm Non-sticky 0 o) 0
e Blightly sticky 5 1.55 12.20
Sticky 2 .62 4.88
. . Very sticky 0 0 o
36%-58%2 3 - 5 Non-sticky 0 0 9]
Slightly sticky 12 3.72 28.27
Sticky 4 1.24 9.76
Very sticky 4 1.24 9.76
< 3m Non-sticky 0 ol 0
Slightly sticky 3 0.93 7.32
Sticky - 5 1.55 12.20
Very sticky: 3 0.93 7.32
Very rough Non-sticky 0 0 o]
Slightly stick 0] 0 0
Sticky . 2 0.62 4.88
Very sticky 1 0.31 B.4a
Sub-total Non-sticky .0 0 -
Slightly sticky 20 6.19 8.78
Sticky 12 4.02 31,71
Very- sticky - 2.48 19.51
Total - 41

12.69 100
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1 2 B 4 5 6

P 5m - -Non-sticky 0- 0 o)

Slightly stiecky O 0 o

Sticky o} 0 0

Very sticky 0 o] 0

2 -~ bm Non-sticky 0 O 0
Slightly sticky 5 1.55 62.5

Sticky 0 0] O

" Very sticky o 0] o

58%-100% <3 m Non-sticky o) 0 0
Slightly sticky 1 0.31 12.5

T Sticky 0] 0] 0

Very sticky o 0 0

Very rough. Non-sticky 0 0 0]

Slightly sticky 2 0.62 25

. Sticky o) 0 o

. Very sticky ) 0 o

Sub-total Non-sticky o] Q @]
-8lightly sticky 8 2.48 100.00

Sticky 0 0 0

Very sticky 9] 8] o
TOTAL - 8 2.48 100
Roads : \

3 Most of thé roads in Andemans are constructed by Public
torks Department. They are engaged with construction of 'Trunk
Roads' or rural roads.

Upto the Fifth Five Years & Plan (1974-78) the total
length of rural roads were 260 kms. In the Sixth Five Years
Plan ancther 80 kms. road is proposed. Thus the total length
of 'Rural Road' will be 340 kms.

In all 343 kms. of !'Trunk Road' is to be made connec—
ting South Andaman, Baretang Island, Middle Andgman and North
dndaman and, out of this 82 kms. is proposed for North Andamans.

The details ere as bhelow :~
5 .

Island Proposed road Already made
- (in km.) {(in Mm.)
__South Andaman_ 110 - 87
Baratanga . 22 20
Middle Andaman .. 122 120
North Andaman 8¢ 11

TOTAL 343 238
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It is assumed that mll the proposed trunk and rural roads
will be made within Sixth Five Yeers Plan.

Road Planning =

Major portion of North indaman falls in the slope class
< 56%. If it assuyned that the average skidding distance is 1 M.

thenthe road density becomes 5.0/hs.

Thus based on the above

figure the total road length needed for whole of Lndaman ig
1414.21 Yms. and for North Andaman it is 792,61 kms.

It may be noted that the region has 588.1 kms. and North
dndemen has & about 116,9 kms. of creek ways. Out of these creek

way about 10.7 kms. 'in North andaman

has steamer service and the

balance of 106.2 kms. can be used for floating. If floating is

. discouraged-the above cgleulation holds good.

Coat of construetion :

Owing to irregular and undulating configuration of .the -
ground, the cost of roads and bridges varies from place to place
to a great extent. However, rates of construction of wvarious -
types of roads and bridges have been collected from wvarious orga-
nizations and Departments, linked with the construetion works.

The average costs are as under :-

Construction_and maintenance cost of roads :

Cost of_gopstruction

Cost of maintenance

. f.A.T.Road Rs. 5.to & lakhs/ku.
Feeder Road Rs. 3 lakhs/km.

Rs. 2.5 lakhs/km.
Rs. 1.5 lakhs/xm.

1

2.

3. Forest service roads Rs.3.5 %%khs/ Rs. 3,000/km.

4. TForest Feedor Roeds Rs.1.25 lakhs/ Rs. 2,000/km.
e ; ion :

Construction cost of bridges and culverts :

=

Cost of construction

Cost of maintenance

i. 30 m. x 6.8 m, R.C.C.Bridge
2. 3.5 m. single pipe

35« 8.5 m. double pipe

4. 30 m. x 6.8 m. wooden bridge

Rs. 8 lakhs in total
Rs. 10,000
Rs. 20,000
Rs. 2 lakhs 1n total
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Shipping :
The existing two jetties (at Cornwallis and Mayabundar)

are the main medir for linking this territory with the rest of
India.

e}

The specifications of the existing jettles areca
as under,

Name of the Jetties Location-length .Nator at . Depth of the ships

breadth ' lowest tide. that cdn be acco-~
_ : modated.
Port Cornwallis derial Bay-36 m.— 5.50 m. 4.5 m. Draft ship
E 10 m. L4
Mayabunder Mayabunder-48 m - 9,50 m. 7.0 m. Draft ship
12 m.

Cost of wond transport to main land :

The details regarding timber transport and its handling
in respect of both logs and sawn timber are as follows :-

L o g s Per cu.m. {(m®)
Freight charges from #ndaman to Calecutta Rs. -110.35
Surcharge from #Andaman to Calcutta . Rs. 43.55
Handling charges at Caleutta . Rs. 84.00
Depot Estt. cherges : Rs. 6€7.00
T 0 T 4 L : Rs. 304.90
Sawn timber Per cu.m. (m3)
Transportation charges from Chatham to Haddo Rs. 20.05
Freight chsrges from .indemans toc Caleutta Rs. 73.70
Surcharge Rs. 43.55
Handling cherges at Calcutt Rs. 78.00
Depot Estt. charges - Rs. 67.00
T 0 T 4 L : - Rs.282.30
Note:— Private ships charge 310 - 400 Rs./m°.

Source:- Timber Depot Offic-r, Calcutta.

Alr Service :

The Islands are connected with the mainland by twlce
a week air service from Calcutta, Twice a week service to
Madras is going to be started.
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Crecks :
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The tract has a number of erecks and few rivers. 4 regular
ferry service runs in some of the creeks. Their length is 68.1 kms.
other cresks though shallow and narrow but may be utilised for timber
floating.

The details in respect of creeks and rivers are appended
as below :- :

S1.No. “ame of creek/river length of main Length of subs-~
creek in kms. idiary creeck
in Yms.

1. Terapa river 8.750 6,000

2. Thornughfar creek 34250 7.250

L Gibb creek 5.125 -

4. Paichtar river 4.500 5.125

5. Teel creek 3.250 18.500

6. - - 2,375

7. Daina nala : 5.250 -

8, Kalara creek 5.250 4,125

9. Balmi creek 6,500 2.875

10. Perangara cresk 5.500 0.675

i1, - 4,250 8.225

12. Jagannathdera nals 3.250 0.750

1%. - - 5.275

14, Radhanegar nala - 0.875

Total 54,875 62.050
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CHAPTER~ ViT,
INDUSTRIAL, POTENTIAT, AND WOOD BALANCE

.ZeleBxisting Industrdi os and Markoeotsas

There is no wood based industry in North Andamnan. Most of the
industries have been grown up in South and Middlc Andaion,

The detailed 1ist of wood bascd industrics in Andanan Islands
is appcnded nos belowr- T

Sle Iade of tliec industry Initial inst- Average annual consun-—
Hoo ' alled capacity ption in n3(approx, )
) in n3(opprox.) :
1. Govte Saw Mill, Chatlhan 35,000 80 nd/day=23600n>/year
2 M/S VIIMCO L.td, 10,000 1,265,000 nmillion splints
Be HM/S Andonan Tinber Indus-— 13, 400 3 million sgen/annun
trics, ‘ on 4 nngbasis( 12000112)
be /5 Sitver Jubilce Multi- - 8 n3/day2800 n3/year
purposc Saw Mills.
Se 1/8 Kanakshi Furniture Saw - 850 m3/year
Mill Vorks, : . :
6. M/S Raj Kunar Saw Mill - 50,000 m3/annum
e M/S Darilzl Saw Mill T, 500 1,200 mz/annum
Oe M/5 Darilal ‘Industries - 800 H3/year.
9. M/S Vanapana Pencil Viood - ) 150 ms/nonth
Incdustriecs, . .
10. Andonan “'ood products Saw Mill 3,009 1,000 ms/year
11. Shri HMuri Lalts Szw Hill 1, 500 800 n3/year
12, M/S Jayoslirec Tinber Products 16, 800 n3 250 m3/month Saw 11111
4 nillion sq./annun
. Ply.
12 M/S Asion "food & Palymore(P) 16, 800 6, 500 m3/year
Ltd, .
14e Govt. Saw Mill, Bitapur ly, 500 5. 117/ daye1 L7504y 0ar
15. Andonan Harbour 'iorks Sow 3,000 2,000 n3/year

1111, Little Andonaon,

Desides, the following tinber industries have conec up in
Andanan andé PMichbar Islands in recent past. -

1. Cooperntive Saw Mills, Billiground, Middle Andanane.

2, Hatbour Saw Mills, Port Blair, '

3« Raj Shipping and Tinber Industries, Dundus Peint, Port
1 Blaire i

e Elcephant Saw 1iills, Great Ficobar,
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The a%ove industrics consume nore than 1,00,000 m3 per annurn
and arc fully dependent on Andanan tinbere The iocal people collect
fircwocd from tlhe lops and tops of cormerclal and non-~codrnerclal trees,
rotten logs, fallen treces and also fron nangrove forests, The denand
of local population for tinmber is very negligible, But duc to
increasce in population and constructignal works the usc of timber is
in the increasing trend, In comparison to the bulk produce available,
the local donand is very insignificant and consequently the majfor narkes
Yor timber 7il1 ccntinue to be in the natnland, The wood Dhased
indusrtrics £ Cnlcutta and Madras have a great denand for Andanan tinbers
for the slze ~nd ghape of the logs. WIMCO is at preosent the nain
purchaser of notelh logs for their existing units in Calcutta and
Madras. The study report of GATT - Internationadl Trade Centre and
Marketin- Research Corporation Of India Ltd, regarding world market
trends in Tinher and tinber products reveal that there is considerable

scopc for cxport of sawn tinber, woodpannel products and olso timber
in round forii.

Te2e _Denand and Supply:

The Andoanan and Nicobar Islands, Colcutia, Madras and
Visakkhapainon constitute the principal denand zones of the tract
dealt with; 19(Nin§een) wood based industrices with total Installed
capacity 1,60,000 n’(approx.) per annun are functioning in Andaan &
Micobar Islands and tlhesc factories are fully dependent on locoal
tinbers, DBesides, the Railways, Public Works Department and WIMCO are
the riain purclhasers of Andaman tinber, The excéss is exported to
various agencies and industries In the nainland,

The transportation of logs frim Island to malnland renained o
problen so longe Big loaders werc mot casily available and was only
occassionally allotted by the Shipping Corporation Of India, A
considerable progress has been nade in this regpect of conmunication

and tr-nsportation in the last decades but the problem yet renains

acutec, '

Scveral ports and berths have already been constructed in
andanan wvhiclh are ablc to acconnodate the bigger ships like M, Ve
Diglipur of about 5,000 dwte. capacity. The Shipping Corporation Of
India has acguired M, VeDiglipur with o view to transport the logs
fron Andonan to mnaodinland, At present the big ships Iike M, V. Diglipur
and H, VeShonpen arc heing used for transportation of timber,

Besides the tinmber wood, the Forest Departnent supplies the
following forest produce to wvarious agencles and industries in and
outside the Andanan Islandst -

Forested Produce Quantity suprlied ner annun
1¢ Sawn tinmber 103000 o

2. Charcoal * 423000 kgsa

3« Resin 2,68;966 kgsa

4, Cancscs 73613925 HNos,

5« Boniboos 16,63, 522 Nos,

6, Fircuood 4O, L0 13
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Shiprnicnt of tinter by the Forest Departuient during the period fron
1973 to 1970 is appcended Leclow:—

Year _Lozs in nd Sawn timber in no Total in w3
197374 21582 5874L ePes
1974-75 21415 6569 27984
1975~76 24938 LoLy 29782
197677 35927 3558 36485
1977-73 31042 1662 270

The -len-nd of Andanan tinbers by the Indion Rallways 1s
enunerated " cleow: -~

S5le HNane cf the gpecies Quantity required annually(in n?)
Noa

1 Gurjan 103000

2 Badan, 'hite and Black Chuglan 35000

3 Padauic , 23000

Total: 15,000

Calecutta narket requirecd about 55,000 n3 of Andaonan tinbers
pPer annun for various wocd based industries Installed in Calcutta.
Coalcutta is one of the nafin plyweod procduction centre in India. There a
are about 3L plywood factories with installed capacity of production
11,945,000 e of plywood( 4 nne thickness) per annun. The plywood and

other wdod Dbased industrices of Calcutta are nmainly dependent on Andonan
tinbers,

3

Thekte is a groat denand of natchwood tinbers in India, TIndia
requires 4,0 1akh n° of natchwood timbers per anhurie Out of which
WIMCO alone reduires 1,543,000 m> for its umits installed in differcnt
parts of Indice

The Notional Coinidssion on Agriculture has projected the
following denand in India: -

Forest Pro.uct . Pro jected denand in 000 n”/annun
N 1980 1990 ;
Sawn logs . 12,649 17,010
Wood rcguired for pancl boards “O4L3 15408
Pulpwood 25129 125733
Log wood 6,92 83595
Totoal: 22,640 10, 756

As therc is no wood Tascd industry in the arca, the local
denond is very insignificant. Hence alrmost thic entire forest produce
harvested fron North Andanan is supplicd to the existing industrics
either in Andanan and Nicobar Island or in the nainland.

-
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Inter Island supplies are made through rafts,; Sea goling vessels
and barges. The Forest Department uses their own vessels for
transportation of logs within the Islands, Transpertation of logs
between the Islands and ihe mainland are naintained by the Shipping
Corporation OT Tndia L td.

7 3« Congumption patteorn:

The main requirement of the population in the project area in
Tespect of wood is for fire wood, construction of new houses and zlso
renovation and repairing of old houses.

The area is not sc thickly populated as compared to South and
Middle Andamans, The population in the area is 325795 and the number
of households is 7477. It is estinated that about S4LE families
inhabit the arca.

Based on the avallable data it is assuned that about 4% of the
total houses are consiructed in the project area every years. A
wooden house is supposed to have a life of 25 years and accordingly
the number ol houses construected annually are zhout 300, Taking the
requirenent of wood for new constructidm per house to be 23,5 m> and
for repairing and renovation to he 0.3 n3, the %timber required for
constructional purposes works out to Be as below: -

B00 x 23.5 + (7477 x 043)
= 9293%,10 mE/year.

Besides, the requirement of timber for agricultural dimplements
and construction of country Boat is to the tune of Q.27 n3/famly/
year. Thus the total requirement of timber for Agricyltural
implenents approximates to (S5LLE x (27) w3 = 1470, L4 m.

The annual requirement of firewnod in the project area is
about 18.69 m5 per family. Thus the total reguirement of timber in the
forn of firewood is about 101785,74 n3/vear.

7.-4e Pulpwood Availabili tys

During the year 1973-80 a study on the avaXlability of Pulp
wood was undertaken in connection with exploration of the possibiliad
ties of establishment of Paper and Pulp Mill under FAO/G,0.I. & Te CeP/T
IND/0Q0OK(T) ., Regarding Teasibility of utilisation of Andaman hardwoo d
for manufacture of Pulp and Paper at Kakinada, Andhra FPradegh, the
total availability of pulpable wood was estinatad.

The pulp weod was defined as available wood from non-—
commercial specles together with the available rosidual and small
wood of cormercial species.
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Estimated outturn of pulpwoocd(Bascd on 20% sauploz) as
obtained in the study is appended Yelow: -

DHhvision Vbl.(nﬁ)/ha. Total voLgﬁe(mE)
North Andamaon 202,836 32 1540 ' g

No separate study bas bteon nade in respect of pulpwocd in the 3
project area, The total outturn of pulpwood nay be less than 321540
(As per the Interim Report basced on %0% somple of the area). The
Inventory Eeport of the entire project area shows per hectare outturn
of total timber as 212.88L n2.

Wood Balance:

The available tinber wvolume should be reduced by the local
consurnpticn, industrial and other conmd tnents to arrive at the
available wugod for new industries that may te recormended,

Utility Annual Local 3 Available for noew
yicld(mE) denand(n=) industrices(n3)
Plywood 10058, 161 - 10058. 161
Matchwood 5603.227 - 5603, 127
Constructional wood 8031, 790 107634 500 (=) 2731, 71 *
Ornanental wood 8766.813 - 8766.813
Non~commercial wood 13798. 784 - 13798. 784
Residual wood 31hh2 232 - ITLy2,232
Snall wood 24838, 119 101785. 740 (-)76947.621 #*
Total: 1025_39. 126 - -
HMangrove BL184, 68 - -

** The deficit oi”E@h?.621m5 of firewood is made up fron
84184.68 m3 of Mangrove fuelwood avalilable in the Project areae.

The deficlit of 2731.,71 m3 of Constructional wood is made up
fron 13798,784 n2 of Hon-comtiercial wood speeially in the
namifacture of Agricultural implenents,
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REC OMMENDAT TONS

The inventory resulis of the forest resources and the existing
market demand reflects a rosy potentiality for future wood based indus-
tries in the area. The net surpluses aveilable under various categories
of utility give a positive indication for industrial development of the
arcas But the industrial prospects of the pProject area faced with
multipie problem. The remoteness and paucity of transport and communi-
cation have stood in the way of substantial cxploitation and cconcmic
development of the Islands. As such, various facels of the problem should
be studied in sufficient depth before an industrial venture is contemplated
in the arga. Same of the major hazards for industrial development are
as below :-—

Infrastructiural Picture -

Till 1979 only 49 km. of Tar roads and 21 lkm. of Kachha roands
have been developed in the arene _The existing condition ¢f infrastru~
cture is far from satisfactory. In Andsman Islands laboui is neither
cheap nor abundant due to multiple factors. The problen of availabi-—
lity of local labour is_always a problem. The local sctilers are
engaged in Agriculture ond only during lean Season, some are availgble
for seasonal jobs in the forests, the forest labour force is mostly
manfled by recruited labour from Bihar, Madhya Pradesh and Orissse.

Yater Supply : - - - - - —

- Scarcity_of yater is a_problem in the greae During the summer
months i.e. from Tanuary_ %o March, ground water is not readily availa—
ble in most of thr areas, as the porus sandstone rock permits ready
sub-s0il drainage and the undulsting ground drain off the rain water
inte the sea. TInapite of _lot of rainfalls (i.c. 32.40 mm.) it 48 a
paragdo~ that water is scsrece in the Islands because not much has been
done by way of damming the water streanm or making reserveirs for
collecting rain water. Both ot Hut Bay and Mayabunder, Eccon Bay
area, drinking water is at prescnt obtained from open ground wells
about 6-7 m. deep.

The industrial possibility as indicated hereunder are subject
to conditions that all tho eforesaid hazards are proporly looked into.

- Various Govermment Departrent as_well as international
Organization have been very critical about the pattern of folling
being followed in the Andeman Island. They arc pointing at poor
status of soil from wherc vegetation has been stripped offs The areas
rehabilitated for the refugces ‘and also felled for plantation of
crop have showed a marked deterioration. The Goverrment Of India set
up a multi disciplinary study t in 1976 for suggesting the Govt.
about the present system of work. At present the Govermment is
actively considering to set up another task force for evaluating the
present system of land usce. Under this circumstances, the State
Gogverment should consider whether the felling should be confined
for obtaining natural regeneration and clearfelling should be complo-
tely done away with.
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APPEND IX -1

MATHODOLOGY AND OPERATIONAL FROGEDURFES ADOPTED FOR FOREST
TYPE MAPPING OF NORTH ANDAMAMS USING_ARRIAIL PHOTOGRAPLS .

Aexrial Photogrgphic Coverage :

_ _Aerial photography undertalien during Jamiery - February, 1974,
for Naval Hydrograrhic for Andasman and Nicobar Islands was made availsble
for the purpose of photo-interpretation. The specifications of the
pPhotographs are as under :-—

i) Type of phobographs : Panchromatic Black and White.
ii) Agemey : L.AF.

i'ig Specification No. - ¢ 764-A, Area A and B.

iv Cameza used : RMXK.
v) TFocal length of the camera: 15.5 cm.

vi) Format size : 23 cme X 23 cma.

vii) Scale of photography : 1:25,000

viii)} Year of photography : Jamuary - February, 1974.

_ The photographs have few draw-backs, which made photo-interpreia-—
tion difficult and at places douhtful. The drawbacks which might have
resulted in somevlia® in-accurate delineation of warious strata are
mentioned below :— -

i) Printing of photous is exceptionally defective as the total
contrasts of similar objects appear different in fifty percent of sirips
and many times even in an individual photo (half portion is printed
dark and half light). This has proved quite deceptive for thec purposec
of photo—interpretation. -
ii The photography was carried out during Jamuary -~ February, the
time when all deciduous trees do not become leafless. Had the rhoto—
graphy been taken during March — April, all deciduous trees would have
become leafless, resulbing accurate delingation among Evergreen, Scomi—
evergreen and Deciduous forest types. Thus the possibpility of putting
Deciduous forest arcas under Semi-cvergreen itype, or Fvergreen type is
likely to cyrecp in. _

iii)_ There are scveral gaps, i.es arcas where either the rhotography
has not been dane or arcas for which photos have not been supplicd duc
to security reasons. Such areas are marked as gaps and photo—interpre-—
tation and mapping restricted to portions for which photos were supplicd.

Availability of Base Maps : _ — _ _

Recent topo maps on 1:25, 000 5ca19—preparpdbby Survey Of India
arc used to provide the base map for transferring the photo details
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Photo=interpretation Objoctivos

photo~—interpretation of the area was taken up te achiva the
following objocctives -

i} To propare dotailed land use & Forest couver type map of the
Islandsa
ii) To stratify the crop into homogenous strata for plannina forest

rosources inventory.

113) To delincate the area into land type classes depending uvpon the

topography, torrain for the purpose 6f rehahilitation plan and
future forost management plane

4 Photo-interpretation Parametsrs

Yo achiovo ths abovo objectives, following parameters ware counz.
—~dered for phctowinterpretation s

i) Delineation of vogetation types and land uso classiflication.
ii) Density classification.

iii) Terrain classification.

In order to define these parameters, photographs were zconnoed aad
studied under Stereoscope at headguaters office, Dehradun and later cn .
the fisld, where co-roclation between photc parameters and field p: ~amohCLs
have been established, kceping in view the limitations of the av..] ' .2
photographs. As a result of those studies, the levels of phcto-ir oo amos
—tation in each case were defined as under 3-

v

41 Delineation of vegotation types and land-usc classific Ty

As por classification of forest types, according to CF-uaiw &

seth, there are oleven forest types in this area. Accordingly . * . -~
tried to distinguish aleven vegetation types on the pheoto on L2 Voo
of tone, texture, pattern size, shape of the crowns of the tre.s. = 'S
looking to the limitations of phote-interpretatiocn techninue ac ooply

el
to the availesble B & W panchromatic photographs it could be pousiblo %o
distinguish only the following vegetation typess:
i¥ Evergreen Forests

ii) sSemi-evergreon Forests

1ii) M™Moist Deciduous forests
iv) Mangrowve Forosts

v} Plantations

vi) Scrub Forests
vii) Scrub with Bamboaos.

In Non~forest area, land classification was carried out as per
the existing land-use, as seen and interpreted on the photos
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442 Density classification s

Stratification into homogenous strata depends on soveral factors.
Soma of the main factors which are usually considersed fFfor delineaticn arc ¢

1} Crop averags height
ii) Size and shape of crouwns
iii) Crown density of the crop.

The Ffirst two Factors arc mot eonsidered for making homogenous
strata due to photo-interpretation limitations on the available photos~
Here, only density aspect has been considered which is based on emergent.
dominant and co—dominant trees. The following density classes have heen
adopted for classification purpose 2

1. More than 60% —_— CDfa
2. 30% to 60% — N
3 5 to 30% — 3

The donsity code has been assigned in the donominator.

4.3 Stratification of torrain classes:

Attempt has been made to classify terrain by studying aerial
photographs under steroscope rather than doeing in on topo sheets. In this
respect an experiment was carried out and con the basis of the result of
the experiment, it was concluded that terrain classification carricd under
three dimentional effect diredtly on photo is much more relevant and prac-
—tical from forestry point of viesw, thazn to do it on topo—shects. However,
in casao of doub%, topo shosts wore also examined.

Examination and studioes of photographs have rewvealed the following
terrain classification :

i) Flat to gently rolling and undulating terrain
ii) Moderately hilly terrain
33i1) Hilly terrain

This terrain classification, at bost, can be a gencralised assess-
-ment of topography than what it may actually be in the field. Howcver,
it was folt that this forms the basis and would sorve the purpose for
achisving the third objective.

Se The Classification Systemsz:

5.1 Type Size Specifications

Minimum area for delineation in Forest stands and non—-forest
land was considered as «5 cme X 5 cme on 13225,000.

For terrain classes the approxieate minimum areas are kept
variable i.c. for first two terrain classes minimum area of delineation
is kept as 100 ha. and for class 3 it is kept as 40 hae

linear objscts such as rivers, creeks, streams, forests and
land~use types loss than 2 mma wide on photographs were not scparated on
1225,000
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5.2 The fForegt and land=use classificatien

The vogetation types and land use classes used in photo—-intovpre-
—~tation are as bolow @

Se2a1 forestod areas

Mangrove forests - Earlier distinguished From rest of- the for.si
crop because of their gregarious natures These aro composed of a fouw
specias of a particular family namely Rhizophoraceae.

L This type consists mainly of Rhizophora spp. more ar less in pure
forms The crop appears like a woolen carpet in dark grey tons on aerial
photos. This is homogengous, uniform and having comparatively lassar averagc
hoight and mostly found in totally merged or sub-marged Water logging araaa
along the sca coasts.

1 Brugulers
M This crop coneisting mpinly of .~ __ spp. apo@aring an phota

more or loss similar to type M except the tona, whichaids gonerally whitish

grey or varying to lighter groy. Crop height is more than that of M7 ang
it comes on little higher clovation.

3 : Bryguiors )
M nt places the species of 22T and Bhizgphora cuvmednteunixed

unseparateable. Such arcas mher@ﬁﬁgﬁﬂéﬁxa and Rhizophora come intoymmived
approximately in fifty fifty .ratic- catcgorised undsr M-.

E/fe Evergreen Forests - Includes both categories of avergreen forests
i.e. Low hill valley evargroen forests and Evéergreen Forests on hills.
Forests are multi-storeyed and the top-most canapy is formed by tall,
glgantic trees of which Diptorocarpus sppe 18 the most common among other
associates which ars Plerygota alata, Terminalia bialata, Calophylum sou-
=latri, Albizzia stipulata, Artccarpus chaplasa, Anthocephalus cadamba ets.
Gregariousness of spocies is absent. The forests are dense uith a closed
canopy.

Crowns of individual trees are more compact, smaller in size and
darker in tone. Some arcas coming in this type bave bheen exploited in tho
past and mature trecs of commercial sppe have already been romoved, whereas
rast of the arceas are still virgine It is difficult to mark virgin and
exploited areas but an attempt has been made to separate out areas having
bigger sized crowns (i.o. Mature trees) in thc top canopy from areas having
only crop of smaller sized crowns {(which is ganerally uniform in the %op
canopy havihg hardly any tree of bigger crown). Accordingly, ma%ture crop
has beer given a symbol *E! and young crop as ‘'e'. .

S/s Semi—Evergrocn Forests -~ A transition type between Evergreen and
Moist Deciducus forests and consists of species found both in evergreen

and evorgreen and Mcist Deciduous typess. The de—marcation bstween Semi-
—evergreen and E£veorgrean on ane hand and semi-overgreen and Moist Docidie.s
onh tho other is not sharp and may overlap. Thers is a variation in the sire
of crowns and stand hoight. .

Tone is generally lighter than Evergroon but darker than Oesciduous
forests. Photo-paramctors also oxhibit the properties of Evergreen_ and
Molst Dociducus forest typos, simultaneously iIn the same region. Mature
crop and young corop, as described in Evergreen forests are symbolised as
'St and 'st.
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D/d Meist — Deciduous Forosts =  Multi-storeyed irregular forosts,
confinad mestly to hilly slopes and met with throughout Andaman Islands.

The upper storey is mostly of deciduous species, intercepted with occasional
overgrecn spocicess The important sppe. coming in thess forests is Ptorocarpus
dalbergioidces commcnly known as Padauk .along with other associates, which
arc Terminalia bialata, T. manii, T. procerae. Slightly lower in height are
Canarium cuphyllum, Bombax insignoce, Tetrameles nudiflora, Chukrasia
tabularis and Jdlbizzia lebbek. The species start becoming leafless From
Deccember onwards and become totally decelduous_ by the end of March. Thase
species, while leafless appcar lighter in tone or—say uwhitish on panchro-—
-matic black .nd white photecgraphs. The tone factor is considercd in
dolineating Deciduous *forosts from Evergreecn or Semi-evergrasn types.

Othor factcrs conmsidersd in idontification of Deciduous forests were crown
s8izo (which aro bigger and scattored) and irregularity in heights among
individual spp.

S8incz, photographs on which the interpretation has boen donc were
taken in 3Jan—Feb, 1974, some of dociduous forasts had not become leaflass
in certain localities duc to more moist conditions in tho soil. Hence theec
i1s a possibility of including somc patches of deciducus forest in the
category of Evergroon or Somi-cvergrecn forestse. 5

The symbols 'D! and 'd! are used fFor maturs and youdg crop in this
category also. P
Beach Forssts (littoral Forosts) -~ These forests could not be distinguised
soparately on erial photos as the characters of photo=—paramaters of this
type have becn mixed with low-Evorgreen Forestse. Thercfora, this type has
bosen merged with Ever-gresn Forcsts .only.

3

B Plantations -  Plantatioms raised in forest areas such as Teak, Padauk,
Pyrema, Coconut or any other sppe irrespective of their apge are taken up

in this category. Plantation areas could be easily distinguished from .
natural forost crop duc to their homogenous toxture and uniformity in the
pattern of crops.

Sc S5crub Forests = WAreas having stunted growth of vegetation, averago
height baing lass than 6 metros or so. Such arcas are vary small im extsnt
and occur whore climatic conditions are adversc such as on saddie hills
where wingd velecity is too much or soil factors are not favourablce.

These arcas could be identified on photos dus-to .their light grey, tone,
legser height and small sized crown af trocs. ’

Eb Scrub forests with bamboos ~ Although bamboos and canes are
commonly found in Evergresnh, Semi-ecvergreen and Moist—0Dociduous Forasts 6
of Andaman Islands, but these arc not seocn on gerial photos as they come
in thc under-storeoy. The top storeys of theso Forests are so dense and
compact that undcer—storey is hardly visiblo on acrial photos. Sc attempt
has not been made to mark bamboc arcas in such forests. However, wben
bamboos or canes occur as pure patches or inter—-mixed with scrub fForests,
thesae have beon markod on aerial photose.

Ba Forests Blanks - Areas without any tree growth of having .05
tree density coming within forest area taken up in this class.
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S5.2.2 Non=Forest Areas

C Cultivation and hgbitation - Cultivated fields and villages and
Wi habitation arsas were included in this type.

JU Water Bodies = Include roservoirs, big tanks, ponds, natural
streams, rivers and aST€CKSsif their width is more than 2 mme on photo
on 1 3 25,000 and 4 mm on 1 § 12,500 photo scale.

Water surface appeers in dark grey to white im tone depending upon
the sun angle and the camera positione

10 g;chard's and Non—Forestrv Plamtatien = Orchard's and Non—forestry
plantations such as of Coconut, Rubber, tea or cof fee gardens included in
this cotegory. These aro generally located outeside the forests. The signs
of habitation in thz wvicinity arc also sscns

T 8arren arcas and grass lands = Grass—lands and Barren areas found
in Non—forested area are included in this category. Troes in such areas arc

either very scanty or absents Such areas appear in grey tcne and smooth
in texturee.

5.3 Tho Deonsity classification of forested areas - The density
classes used throughout the photo-interpretation were based on tha extent
of the croun of over—storey troes i.c. domimants and co-dominants only.

Threz crown-—cover donsity classes were recognised.

1. High Censity ¢ Over 60% crown cover occupies by
.. ovar—storay trees.
2. Modium Density + from 30 to 60% of crown cover
occupiad by ovcr—storey treecs. -

3. low Donsity From 5 to 30% of crown cover

occupled by over-storey tresse.

Density less than 5% will come in Forest Blamks categery. No
density classification dome in Mangrove forests, Bambog/Scrub forests and
plantationse.

S.4. Terrain Classificatien = Each delinsated unit classified inte
terrain classcs. Throe classes were defined as below 3

.

4, Flat to gently sloping and undulating terrain

Level, gentle to moderately undulating or sloping
country. It includes low-lands, flat plains plateaus, wide u
— shaped valleys, gently hilly country or relatively level
country broken by a series of Jow hills which form a corrugated
or washboard appearance. Avarage slope not exceading 7%. )

2. Moderately hilly terrain

It imcludes moderate long slopes, slope gradient variable
but will be steeper in comparison to slopas covarad in category
I. Country usually rough and sharply dissected. Average slope
not exceeding 25%

3. Hilly terrain

It includes cxcessively stoop country and vertical cliffs.
Mmorc than half of the area with long continuous slopes having
gradients in excess of 25%.
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Ge Method of Annotaticn

In sach delincated forest type and land use class, prescribed and
code symbols uere given. Density code ‘assumed in Numarator and terrain
classification in the denomirnator JeQe sfeem= forests belong to
Evergreen catzgory and the crop will be o? high density (more than 60
percent). Itd terrain type moderately hilly. .

e " Availability of Topo maps

The Project area is coverod by the following 1325,000
scale survey of India topo-shects. .. T :

1. B6 /12,6 1
Z2a 86 C/14/3 & &6 2
3 86 C/15/1,2,3,4,5 & 6 6
Ge 86 C/16/1,2,3,4,5 & 6 6
S " B6 D/9/4 ) 1
6. B O/13/1,2,3,4, & 5 5
7. 86 G/2/1,2 & 3 3
8. 86 G/3/1,2 & 3 3
9. 06 G/4/1,2 & 3 3
10. B6 H/1/1 1
1. 86 K/'7/1 & 2 2
Total = 33 i

Out of these above sheets, only following shests could ba made
éof available by Survey of India far thc_purpOSGékransFerring the photo
details to base maps. :

Te 86 C/12/6 1
2, 06 C/14/3 & 6 2
3 B6 C/15/2,4 & 5 3
4da BE6 C/16/1,4 & 6 3.
5. 86 D/9/4 1
6. 86 D/13/1,2,3 & 4 4
T 86 G/3/3 1
8a 86 /3/1 & 2 2
9. B6 Y41 & 3 -2
10. a5 HM/1 1

Total 20
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O 100% Photo—interpretation

Hundred percent photo—inturpretation was carried out
by Stereoscopic oxamination of aerial photographse. The preliminary photo
preparation work viz marking of principal points, their transference,
drawing of match lines and marking of effective area were carried out
bofore starting 100% photo-interpretation worke. While marking the effective
ar@a, it was onsured that no area is either laft out or included tuicz.
Photointerpretaticn was confined to the effective area marked on each
photograph.

The gemeral land use pattern and distribution of forest
types in the project area were studied on photos during pre—field scanning
and later on in the field. In January, 1978 fisld vorification and photo-
—interpretation chacking was carricd out by the Photo—interpretatiom Party.
On the basls of field studics, abowo mentioned clessification system was
gvolvede. The interpretaticn has been carried out by photo-interpreters of
the organisaticne.

9. Preparation of thematic maps

Thae interpreted details cof the aerial photographs waere
directly transferred to above referred available Survey of India topo base
maps on 1325,000 scale. The transference work was cone by the trained staff
of the Survey of India who had sufficient experisnce 1in photogrammetry and
vegotation mapping. Vertical sketchmaster was used for the purpose. The
transference checking, edge adjustment of the sheets was carried out
jointly by the officers of Preinvestment Survey and Survey of India. Falr
drawing originals wers prepared for taking Ammdnia copies of foraest type
mapSe

10. Aarea Calculation

For the purposce of area calculation dot grid templot
was useds Area under difforent land use ad forest types in oach shest
was tabulated separetsly and complied.
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