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IlirT RODUCTIO N 

The J\nc1D..tllCln and lTi cobar I slands co n sist' 0 f 348 large and small 
Islands and isJ.ets, loco.ted at a dis tance of: 1,255 km. a nd 1, 19 1km. 
:from Calcutta and Iifadrns respecti vely. The main Islands are arranged 
in a chain runnL.g alr.:ost parallel to Horth-South directi'on towards 
sou th east 0 f Iu('ia. Geographically thes e Islands are distinguished 
into t\"/O mc:d..n groU]>s n.:unely liThe Andama!l groupll and liThe f'fi cobar 
group:l. The 1\.n<::cu~lnn Group of Islands are situated in t he Bay o:f 
Bengal and lie in be t ween the latitudes'of 130 41 ' and 10 0 30' North and the 
the longitudes 0 f 920 11 t and 930 7' East. 

The preBcnt project area encompasses n o r th Andaman f ores ts 
and a part o.f adjoininG Hiddle Andarnan Forests. 

On D. request 0 f the Andaman Forest Department to ascertain 
the resources potentia l o.f the present proje c t area, the Pr e-inves tme n t 
Survey 0 f Forest Resources, Easte rn Zone carried ou t the survey 
dUring the year .1978-2 9 : The present study confines t o the project 
area which has not so far been fully exploited a nd does not suffer 
frOll! encumberances a:f 10 cal dema n d . The r eport sets out c1etail.s 
of metho dolo gy and inve s t iga tions followed in order to ascertain the 
resources potential 0 f the area. 

BACKGROUND. 

The Alldaman Forest Was explo'red i n the year 1939 by Dr. Hel ter, 
A Russian Scientist. Forest Department vIas established by Hr. Ferrar 
in the year 1883 and a regular forest Vlork Was initially started b y 
him. Felling and extraction were very irregular and c o nfined to 
accessible areas only to make up the limited 16 cal dema nd 0 f t imber 
for house construction and other domestic uses'. Few s p e cies 0 f t imber 
favoured for extraction were - Pterocarpus dalberltioides( P adauk), 
Dipterocnrpus sPp .. ( Gurjan) , Terminalia bialata( Sil v ery grey) and 
Al bi zzia lebbek( Koko f. The species were extracted du e to t he:i:r high 
demand i.n ~e local as well as .foreign market, a nd al so :for t heir 
easy availabili ty in the forests. The re was no regula r ~70rking Plan 
for the s e .Islands during the period. A Gove rnment Saw Hill. WaS . 

esta blished o.t eha thar.1, South Andrunan in the yec.r 1883 and (Sr adUally 
Ma teh woo d, P1YViood and 0 th e r woo d based indUs t ria s vler e established 
during the peri od 1929 to 1959 by various P rivate Agencies" 

Till World War II extraction WaS lirui t ea to very fe1ir s p eci es 
and wa s mainly carried out by MIS p. C. Ray & Co. who t ook t he 'lease 
of North An dam DJ.l: a r e a in 1951 o.n a long t err,l basi s . However, the 
Agency stopped wor king during 1954 and a s a reoul t t h e f ore s try 
op e ration remained standstill. for a co n sic1erabl e p erio d. 
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1.1 Name o~ the area : 

- 2--

C HAP T E R I 

GENERAL 

The project is mainly confined to the workable Islands of the 
North Andaman Forest Division. The total geographical ar~a surveyed is 
2358.98 sq.km. The area is irregular in shape and segmr:mted by innumerable 
large and srr~ll bAYS. 

1.2 Location: 

- The pro'; ect arE'a is on the North of the main group of .t'l.ndaman 
Islands an~ is abou·t 100 nautical miles away f'rom the Capital Port Blai r. 
The Northl"'rn »cundal'Y of the project area is bounded by the Bay of' Bengal 
(beyond the "L,.,·:(" fall" Isla:1d), while the south is mainly bounded by the 
ridge oi vid~ r·E tne co .chment of' Tu.gapur boilu end Karang Nala and proceed­
ing f'urth",r a2..ong the trunk ro~d near Pathar Tikkri and ultimatc:ly dividing 
the catchtlent of Karmatang and Badam Nala. Andaman sea is located in the 
c~st and Bay of Bengal on the west~ The eastern most and the western most 
Islflnds are Smith Islam~/Table Island and "Interview" Island re~spectively. 

1.3 Factors of' locali t;~ 

1 • :3 • 1 Terrai n 

The terrain in the project arpa varies ~rom flat to undula ting 
~orp?t areas except the tlSaddlt" Peak" in the North ilndaman, which is 
comparatively high and hilly. The highest ppak in the Sarldle Hill is about 
732 m. Since Annar.8n h~s bp8n described as a part o~ the sunken Arakan 
Hills, the hills in many Cases on the eastern sine have emerged directly 
from the sea leaving no space as beach and the rocky sur~ace is visible 
at the point where the hills have merged with the sea. 

1.3.2 §2il : 
The soil deposition is low in depth in the hilly regions in 

comparison to valleys where depth is more. Due to heavy rain f'all, soil 
erosion and exposed rock surface is very common at many places; it is 
due to excessive felling in concentr~ted localities in heavy rain fall 
areas. Cyclones occur occasionally and a~fect the f'orest crop due to 
the poor root syste~. 

1.3.3 Population: 

Andarnanese are the original people of these Islands. At present 
they are very f'ew in numbers qnd are treated as a fri~ndly tribe. Aborigi­
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 f'rom civilised world and live on sea fish, fruits 
and roots of diff'erent kinds of trees. 

Present inha bi tants of North l .. nd!'lman are primarily displaced 
persons from Bangladesh, repatriates ~rom Burma and Ceylon, ex-servicemen 
and some persons who escaped long back from the cellular jn~l. They have 
settled at Diglipur, Kalighat, Parangara, Kishorinagar, Mohanpur and 
Ramnagar areas in North Andaman and in Tugnpur, Rampur, Hebi, Karamtang 2 
and 3 in Mindle Andaman. The existing labour force and the Gov~rnment 
of~icials also form a bulk of' the total population in the project area. 
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1.4. PhYSical fea~: 

The terrain of the IS~ands of the project are a is irre gula r a n d more 
or ~ess hi~ly or undu~ating a n d at times F~at in the valleys though n arrow 
in width. The hills following the general direction of the Islands lie n ear ly 
r,!orth and South. Severa~ spurs and ridges run off the main .ran ges i n all 
direEtions and CaUse a very confused topography. Fla t lands are c ompara t ively 
few and mainly confined to the stream banks forming narrow valley. Undulating 
ground have bean bf'oken up by SpUrs and ridges a nd intersected by' seasonal 
and perennial streame. 

The slope varies From moderate to steep - major area (about 64%) 
comes under 1

0 
to 20

0 
slop e and about 13% is under 21 0 to 30 slope while 2% 

area comes under 31
0 

to 45
0 

slope. The gen eral a s pect of slope is towards 
Dast and west. North Andaman Division is comparatively much more hilly t han 
Middle and South Andaman Divisions. Average height of t he hill ran ges very 
from 150 m. to 200 m. M.S.l. In general wes t ern side o f the hill ranges are 
generally higher than that of t he eastern side. All hills of North Anda man 
are covered with a luxuriant growth of tropical rain for@st. No ba r ren hill 
or Island is observed in t h e project area. 

1.5. Geology, rock and soil: 

Tho geology of Andaman islands is not established. They are described 
to be the southern continUation of Arakan Yo ma tectonic unit. Geological 
formation of the project area is mainly o f thick grzined sand. stone. shales, 
siltstone and lime-stones with intrusion of basic and u ltra basic i gneo us 
rocks. The underlying rocks are essentiall y son dstone. Serpentine rocks are 
found in the hiQher a ltitude and the Islands are Bocsnic sediments of sand 
stone growing into conglomerates. Andamens a re a part of old GondWana land 
mass and aI'S of very ancient origin. 

The geological formatio n of the pro: ect ar3a is respons~ ble for 
different types of forests which again in t Urn a~co~nts for the f loristic 
composition of the entire Isla nds. The soil is ma inly acidic in nature. Soil 
texture is medium on the surface 2nd hea vy in the deeper layer. Humus and 
organic matter deposition in the soil is very poor. Though the projec t area 
is under the tropical wet zone, scarcity of sw~et water is a cons±ant problem 
due to the soil t exture and h umus content. Preservation of rain wate r in t h e 
rainy season is not possi b le a n d tha t causes erosion a nd due t o lack of con­
serVation of soi l moisture in the dry seaso n the soil becomes deVoid of moisture. , 

1.6. Climate: 

The project area lies in the tropical wet zone and h e nce the 
climate is Warm and humid. H~idity remains hi gh throug ho ut the year. 
Seasons h e re Can be broadly characterised into two (summer and the rainy). 
The extreme summer is practically unknown. Ma ximum t e mpera ture va rieg 
between 26°c. to 31

0 
c . and the minimum Varies between 19° c. to 23 c. 

throughout the year. Comparatively hot season occurs between March and 
Ma y; Warm seaSon between .June and Octobe r and mi~d seaSons betwe e n Novembe r 
and February. Humidity is high and ranges upto 80%. 
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-:----.~----------.----- .-___,..--Station 1974 1.975 ---"-----"._._ ... --_ .. _----
1976 1977 1978 * 

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

;:; Blair 3093.7 2755.4 349B.7 2331.8 157 . 2 
lung Island 2365.4 3303.4 :;637 . 6 3027.1 2 04 . 0 
Mayabundnr ')084 .• 2 -3401.2 30~j1..4 2432.0 7 0 .7 
Hutbay 3022.1 297,5. 4 5263.8 2279 . 3 164 0 4 

254Q.1 21.62. 0 122 .. 3 

2966.9 2983 .5 165 .6 

Nanco,,'rio 289 '3 .('; 2725 .5 

"" Car Nicobel:' '>:827 .5 3362 .4 

Kondul 51 ;16 .. 0 3300. 0 3450,. 3 2545.4 170. 8 
--------- ._---

i} Upt,Q 1'-1arch 1978. 

TEHPE;EjP"uRE AND Hm-lllJI'lY RECffiDED IN ANDAl'1AN IS LANDS (TAKING ALL _PI.A.CES_ 

OF REG ORDS ) • 

Year -----.. ------------------------------------------------.--------------------------HE"an Hax. 
tempt"X'soCure 

in 0G. 

Mf'an Hin. 
tE"mperature 

in OC. 

AVe r2. ge 
tE"mpE'raturA 

in ·Dc. 

Hean relative h umidity in _ .~ 
At 0830 hrs. At 17.30 hr~ . 

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

1970 30.7 25.2 26.9 78 82 
1971 30.3 22.5 26.4 76 80 
1.972 29.9 21.9 25 . 9 77 8 0 
197') 29.7 23 . 1 26 . 4 78 80 
1974- 29.4 22.3 25.8 77 80 
1975 29.0 20.0 25.0 77 80 
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1.7. The people and their socio-economic conditions: 

In addition to th~ local trib~ls thr-re is a Dixture or T~lians~ 
B~ngalees~ J\eral·ites, Kannada, Andhp.rite etc. from the mainland. The total 
population at Digl.ipur Tehsils is 9470 and at Mayabundpr Tahsils is 8443-
(mainly dOminatBa by displacea Bpngalef's of -Sast Bengal (1871 _ Consus). 

The people and their socie-economic co~ditions in thp project 
arra rerlect a dismal picture. The aboriginal trib~ 'Th~ Jarwas' are 
suspicious of the medern ~rld anu live in seclusion along tha west~rn _ 
coastal region of the Mid~le Andaman. Any attempt on the part of th~ 
Govt;'rnmcnt ' to rehabilitate this p.rimitive tr~bal popu l ation of the area 
has been me>t with hostility. Il.nthropologival Survey of .India failf?d in 
their attempt to collect infor~?tion on their socio-econorr~c s tatus. 

Agriculture forms the pr:Lmary source of occupation. Besides a 
large section is engaged in Government service~ while a section of the 
population is dependent on the for£st resources. With the increase i n 
population the demand on forest produce shows an increasing trend. Remote ­
ness and difficulties of transport a nd communication hav~ stood on the 
way of economic development o f the areas. 

Life in the island is very lonely and isola t ed . SCOpA. or enter­
tairunent and recreation is v(>ry limited and .~nf'ined amongst themselve s 
only. Games and sports are very much limited and confined a mongst the 
school students. 

The SOCia-economic condition of' the peopl e is below the pxpected 
leve~ due to remoteness ~ nd communic~tion dif~iculties or the a rea . 

1.8. Infrastructure : 

The infrastructure of' the area is very poor. Lack of communica tion, 
trans~ortation and remoteness stand o n the way o f deve lopment of the pro­
-j~ct area. Water transport is the main mode of transportation in the se 
islands but the=> services are VAry irregular and uncE"rtain. Both watpr and 
land transport arc still in a primitive stage due to l a c k of" motor '!.-111 ter 
crafts, landing jetty, motor vehi.~les a nd unsatisfactory road tl'ev('>lopme nt. 
Construction of road is very costly sinc e most of the matprials like cement, 
iron bars~ tar etc. are to be brought r rom main land . It was propos8d to 
construct a G.A.T. road through South, MiddlE" and North Andamnn. The 
proposed length of the road is 343 kID., of which 236 km. hBve already been 
completed. The hostile activity of the Jarwas has b een a seriuus s pt back 
in this regard. In the localities like Diglipur and MByabunder feqde r 
roads or link roa ds h ave b e en developed to a limite d extent. Feeder roa d 
inf'rastructure in the area is insufficient and still large ar~as are 
inaccessible for forest operation. 

Very recently, the Andaman and Nicobar Forest Plantation a nd 
Development Corpora tion Ltd. have take n up intensive work in the p roject 
are a for i ts infrastruc tura l development. T he present G.A.T. road i s 51 
km. in the proj ect area h a Ving a link road or feeder road of about 112.8 km. 

T he a pproximate cost of' construction of' new roads and maint enance of old roa ds in the project a rea are as under. 
~l.lli:! • ~ of" roads Cost of construct!slll Cost of maintenance 1. G.A.T. Rand Rs. S to 8 lakhs/krn . Rs. 2.5 lakhs/1o:n. 2. Link road or feed~r rOAd Rs. 3 lAkhs/km. Rs. 1.5 lakh/km. 3. Forest serv i ce rOAds Rs. 3.5 lakhs/km. lis. 3,OOO/km. 4. Forest f'eeder roads Rs. 1.25 lakhs/lon. Rs. 2,OOO/km. 



The cost or new roads are more or less same in North, Middle and 
South Andamans. Only cost or Bridges and Culverts vary r~ place to place 
as per the terrain condition. Most or the culverts are made o~ WQod and 
in rare Cases these are made of: R.C .. C .. Prevailing· rates of' bridges and 
culverts are as ~ollovs :-

COST OF BRIWBS AND CULvgRTS 

1.. 30 m. x 6.8 m. R •. C.C., Bridge :::: Rs. 8 la1chs 
2. 3.5 m. single hurne pipe = Rs. 10,000 
5. 8.5 m. double hume pipe :::: Rs. 20,000 
4. 30 m. x 6.8 m .. wooden bridge = Rs. 2 lakhs. 

Length or roads and connecting links in the project area are 
as' f'o 110ws :-

PLAG'5S R 0 A_Jd_§__ 
Tar roads. Kachha roads 

1. Diglipur to Durgapur village (via 15 kIn . :3 kIn. 
Aerial Bay). 

2. Oiglipur to Kalighat 7 lan. 1 1 km. 
3. Diglipur to Laxroipur ? km. 2 kIn. 
4. ¥~yabunder to Rest Camp (via Tugapur) 25 kIn. 
5. ~~yabunder to Webi Village 11 kIn. 
6. Rampur to Karmatang Village 1.5 kID. 5 }_on. 
7. Tugapur to ~ustin Bay 3 km. 

The above link roads or reeder roads were all constructed by the 
Andaman P.vl.D. Forest Department. has not constructed any permanent road 
ir. th~ project area exce?t seasonal extractional paths for movement a nd 
transportation or timbers rrom the coupe areas. These roads are very 
limited in numbers and their lengths are upto 5 Ian. only. These extrac­
tion paths are not normally used on completion of the coupe work and 
ultimately merge with the surroundings. 

1.9 Area statement of' North Andaman Projpct (Area in .km
2 ) 

In absence of' aerial photointerpretation maps, the arpt:l, estimate 
waS b ~'s€'d ·on the:: f'or<"'st'vegetation maps of the State ForRst Departmpnt. 
The final ar~a estimate arrived at is as under :-

1. 
2. 
3~ 

Nomenclature 

Geographical area 
Rehabiiitation and other area 
Forest a rea 
(a) ·Area or plantation~ natural rpgenera­

tien, Jarwa Rese rve, Mangrove forest 
a nd protection working circle. 

(b) Net area of' high forest 

1.10 Maps and Aerial Photographs : 

North Andaman Forest 
Division (m2). 

2538.92 
183 .07 

2 ' 55 . 85 ..... """,.."",. 

570.63 (Mangrove area 

~====~ __ 2_9_2 •. '54 ~~ _1585. 22 V 
Survey of' India topo-sheets were used ror the ground inventory work. 

Sample plots we r e numbered and marked on the maps at the initial stage. 
Finally these plots were located on th€ ground with the help of map ~nd plots 
were laid out. The maps u sed were or 1:25,000 sce le and the year or printing 
waS 1972 (most current maps prepare d by t he AeriAl Photographs). 



- 8 -

Fo11owing f.lap sheets Vlerc used in the project area. for survey work and they were al together 39 in nun bers:-

Toposheet No .. Scale Toposheet No. Scale 

86 C/14/5 1: 25,000 86 C/16/5 1: 25,.000 

86/G/2/2 II 86 G/4/2 II 

86 C/14/6 II 86 C/16/3 11 

86 G/2/3 II 86 C/16/6 11 

86 .e/15/1 n 86 G/4/3 11 

86 C/15/4 II 86 D/9/4 II 

86 G/o/1 II 86 ))/13/1 " 
86 C/:l5/2 II 86 1)/13/4 11 

86 C/15/5 !I 86 G/5/:1 II 

86 G/3/2 " 86 D/~/5 " 
86 C/15/3 II 86 D/13/2 tl 

86 C/15/6 " 86 D/13/5 II 

86 G/3/3 . II 86 D/q/6 II 

86 C/16/1 " 86 D/13/3 " 
86 C/16/4 11 86 D/13/6 It ., 
86 G/4/1 11 86 D/10/4 " 

~ 

86 C/16/2 11 ·86 D/1.4/1 11 

86 D/14/4 " 86 D/l0/5 " 
86 D/14/2 " 86 D/10/6 " 
86 D/14/3 II 



-~ 

1.10.1. &:rial l2...hoto ~ap_hk_9..Q.Yj=>L.Cl..,gE 

Thp following a~riai photographs COVer thr" proj pct arpa undpr-strip No. 764 A. und thpy ,-,ere consul tpd in t.h", fipld for locating thp grids 2nd plo-i;s . -
sr:- no :---Photo 

S cn-r;;:---
Run No. Scalf' Sl. Run Photo No. No. 

No .. No. 
_. __ -._-_ .. _-

1 1 1. to 5 1: 25, 000 2 2 1 to 15 1: .12,500 
3 3 1 to 5 1: 12,500 4 5 1. to 27 II 

5 6 1 to 3 " 6 5 1 to 6 1: 25,000 
7 7 1 to 19 11 8 9 1. tc 21. 1: 12,500 
9 15 .1 to 15 1: 25" 000 10 10 l to 6 +: 25,000 

1.1. 17 1. to 23 Ir l2 18 1 to 1.4 II 

13 20 1 to 16 It .14 21 1. to 30 II 

15 22 1 to 10 11 16 24 1 to 9 " 17 26 1 to 42 11 18 23 1 1;;0 28 II 

19 29 1 -i;o 2 " 20 30 1 -Co .18, 11 

22 & 23. 
21 3.1 1 to 8 11 22 32 .1 to a rr 
23 56 10 to 24 II 24 57 1 to 5 " 25 58 1 to .11 n 26 42 1 to 21 II 

27 43 6 to 17 rr 28 44 1 to 4 II 

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

31 52 1 to 9 II 32 55 4 to 7 " 

(for dE"tail{'d 0p""ra"{;ional procf"dure spe/ApP!?ndix _ I). 
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C H ~ PTE R II. 

THE RSSOURGSS Bl'.. SE 

2.1. Vegetation l 

The Andaman Islands are cov~red with thick vegetation of various 
typ~s of valuable timber speci8s. The luxuriant growth of th8 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 a~l of 
the~ is not yet known. 

J~out 90% of the total geofraphical area of the project i.e. 
North Andarr~n island~ is under forest cover. The rest was clearfelled 
for settlement of displaced persons nnd othe rs. The forests in these 
Islands are of wet tropical type. The different sub-types are not clearly 
distinguishable as they are interoingled with each other. In some cases 
the change in forest type is v~ry gradual while sometimes it is more 
abrupt. Notewo:bthy is the change from mangrove forest (tidal swamp f'oresi-,) 
to littoral forest and from littoral forest to evergrepn or deciduous 
forest. It is generally observed in the area t hat deciduous f orest follows 
the littoral forest. Such changes are abrupt. 

The forest types in the project area re (i) Tidal swamp f orest 
(mangrove forest) lA/Cl. (2) Littoral forest 4A/Ll (5 ) I~daman moist 
deciduous forest 3A!C1 (4) A ndaman semi-evergreen forest 2.il/Cl (5) Southern 
hill top tropical evergreen ~orest lA/C3 (6) Andaman Tropical Evergree n 
forest lA/C2 (7) Giant Evergreen Forest lAfCl, classi~ied by Sir H. Champion 
and Shri S. K. Seth, f'orInl?d mainly on the function of edaphic or climatic 
factors. But these types of forests are not distinctly oemarcatsd. 

The distribution of' the species within the project a rea is very 
compAct Rnd pvpn. Padauk (~~rocarpus dalbp.rgioid~§) is the p ride nmo ng 
the species found in thpse Islands. The occurrence of pp.dauk is more 
abundant in North Andaman and thp. density · gradually becom<>s less to ..... a rds 
the other parts of the Islands (in Andaman group) a nd is totally absent 
in Little Lndamans. Interestingly, the occurrence of thp other luxuriant 
species Gurjan (DipterocArpus species) is just opposite as it is dense 
in Little ~ndamans and gradually becomes thin towards Andaman groups. 
Its frequency of occurrence is com~aratively less in North Andamans. The 
other important species which are found evenly distribute d within the 
project area f! re Papita (Pteroce~biun tinctQril~), Toung p e i n ne 
(~carpus chaplasha), Jaiphal MYri.§tiili!, !llll1!!., Marble wood 
{Diospyro§ spp.) and Pterospermum acerioides. 

The tidal swamp £orest in the project area occupies the saline 
and muddy areas of the sides of the creeks. Vangrove forests are very 
~b1ck 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 roots 
and breathing roots. The principal in mangrove type of forests are 
Rhizophora and Bruguiera. Rhizophora is thick and s mooth and crop 
height is less while Bruguiera is scatter ed , less dense and the height 
is considerably high. 
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Topogrnphy hQS t\ 1ittle influence over 'the distributio n of the 
forests wi thin tho lJroject nren. The vegetc, tion becor.1os thin a.t the 
hill top while the densi'ty is naxioun at the 'foot hills and va.1lies 
due to eclnphi.c fnctor that pla.ys an :i.oporto.nt role in the dls t rib ution 
of vegetntion ",:'L thin the I'slnnds. 

Bosi des this, sO '-fUr 200 spec:i.es o:f knO,1ll and unknown tree 
species, the forests 0 f the project .:trea conprises 0 f di. fferent shrubs, 
cli:nberS'O,nd herbncoous plctnts. The flost connon shrubs are Colubring. 
nsio. ticu, §flYtllCD. cn1.pic:),rpa and Crinun nsinticun. Abo ve the sea. 
bea.ches tho twining !"rowth 0 f Ipoooen bilo b.:t~ Vi6I!Q" retuSA nnd the 
delicnte Cl.i tori:"), tcrnnten is 0 ften observed. The oo.:i.n c1.in bers n.re 
Cn.1N.1US .:tnc1o,nnl1icu~ Dolinn snrnentosn, ACAci a pennqta, Ventilo.fljO 
no.<1ro.spo.tnllD. nnd others. A few specios of banboo like Oxyteno.nthero. 
niGra cinlo.t,':\ .:1.nd Di.nG chloq. o.nelano.nicp, lie sca.ttered in the forests 0 f 
the project Ooren.. -. _ 

Tho floristic COt:lnOsi tion 'in these Islands is precious. It is 
one 0 f the richest flora in the world. Bo th conposi tionru.ly o.nd 
taxononically the forBs..~s present 0. -vnriegD.tecl paradise for 0. Be tnnist • 

.. -.: 

2.2.Forest Type: 

The forest o.nll the vegetative cover of the project area hdve 
been classified by Sru; H. 'Chaopion a.nd Sri S.K.Seth into seven f-lajor 
forest types. The clo.ssification ;i._s bnsed on e duphic o r t he cliuCl,tic 
fnctors. However, these forest types nre not distinctly denarcnted 
euch 0 ther anLl iupercepti bl'y r.lerg~ };'uth each other to forn an 
i.ntirra to nixtu ro. ~ .-.. _. -
1) 4B[1 S2 Tidal SWD.i.lp forost(M::\ngro ve): 

These forests o.re confined to low l.y:i.ng b anks 0 f crecks a nd 
8hel tereel portion o:f the cOast .line subject: to the ti.dal effect. 
~hey c ccur in bel ts 0 f vnrying depth 0 f 0. fow netres to several. 
netres on tWe snline alluvial soil and serve as the protection tm the 
~oil loss. ~he ll1portant species conprising these forests are, 
Rhizophoro. r,lucronntn, Bruf;"Uiera gyr:m.orrhiza, Bruguiern p nrvifiorn, 
CaraED. 0 be vntn & Sonner.:'ltia acidp,. • 

2). ._4A/L j Li ttoro.l Forest: . 
_" .Thes e · forests, found· on ol.1.uVicl high level soil along the 

sea. 'c()nst beyond the reach of tlle sea,. ~ forn tht) nos t striking speci es 
like Hir.iusops l i ttornlis, Tetr<:\Oolep nucliflorn, Tern illru. ip, c G'ltnppn, 
CgJ.onhyllllll inophylluLl, Horne,ndiq''i;, el toto, Thospcsin. popu1neo., 
PonGtU'.lin glnbrn and Bnrrlntonin species. Those forests Oore found 
just n:x>vl:) the.~,nql1:grov.e .for~st aD pl~n Innd 0~d . t. .... r .c:. Z'CF.)tri.cte<l· to a f very ll-r1ite d .:\1' 0 0..· They': nOl-thor 0 ccur on extensJ.. ve nrens nor do the.­
yiel d nny substnn ti[l). quantity 0 f nny' v~auable tii.iber and a s such, '\ 
they nre no t 0 f nuch econonic i.npo rto.ncc. -
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3) }A/Cl Andanan Moist Deciduous Forests: 

This is 011.0 0 f tho inportnn t ,forest ty})os i On tho pro j act 
arca, c.nd io conposecl of nu1tistoroyaJ. fore st. It serves as ttn 
iIJ,po~to.nt source 0 f l:latch YlOod spe-cies as CanariuD euphyl1urJ., I 

Solnalin insirnti.s, ct.nd Ptero ceynbiun tinctoriun. This type 0 f forest 
is r.lo.inl.y :found on sholloVi sandy or clo.y l.on.o soils :fomed f ron the 
hard course Grnil1ed snnd. stone wi.:th bands 0 f shcl es and conglonerQte 
etnd is found on hills upto c..n c1.evntion of 100 D. Inporto.nt tinber 
species found. nninly in ·this forest tY})e ura Pteroc:lrpus dnl bergio:t d es, 
Terninciin biolatn, 'l'ert...,ina.1iq .nnn:ii, Terninp,l.in nroce rq, Ca npriut:T 
euphyl1un; Ptero ce:ynbiun t:tncto.r-iuD, Snlr.lc:t1io. insirm:ts, Lngerstro m:dq' 
hYpo1enca., Tetr.:u.lo1GS nud:tflora, Chukrnsia t abularis, Albizzia lebbek, 
LD.nnea coronendelica, Adenan thera pnvoning" DiOSpYTO S I.lQrr.Iora tn a nd 
Sageraea el1ipti£a. 

4) 21\./C1 Andor.1;n Scmi-everr;;reen Forests: 

Thi.s is the r.lo.in forest type in the p ro ject oren "lith costly 
giant trees he th 0 f evergreen and deciduous na.ture. TJl08C tre e 
species are found in nixture and sooetines they fom groups. 
Clitlbers in evergreen forests a.re very "big and heo.vy. BaJ:lboos r.tny o r 
nny no t 0 ccur in this type. 

This tYpe 0 f forests arc nnin1y confined t o t h e r.ud-n "Vn11ies on 
well drCl.ined ir.tno.ture nllu viol. soil, suf'ficien tly 01 c1 0.nd rniscd 
nbo ve the 1 evel 0 f s~:lni ty. This is c.. LIu1 ti storeyed forest tli th 
the conposition of Dipterocarpus nlqtus, Dipterocarpus pilosus, 
PterY60 ta cia tg, Ptero ceymbiuI:1 tinctoriun, Terr:l:lnrQ.ig biala.ta, 
Terr.nIk-Uin. proccrp" A1 bizzia lebhek, AllY1.zz:lg chinensis, Cru.ophyllun 
soulo.ttr:t; Saln.:Q:i.a. :lnsi gnis, Artocarnus lnkoo c11o., Arto cnrpus 
chnplnsho.., Pterocnrpus dalbergioides nnd Lc..gerstroenin. h:ypoleucn. 

') lA/C3 Southern Hill-top Tropica1 Evergreen Forest: 

Trop:t.cnl evergreen forest 0 c ~urs on the top 0 f the hills n 8 
\'Tell o.s on the steep slopes. The soil depth here :Ls very poor o.nd 
is expo s ed due to u:lnd blow und henvy rnin fall. The vegetn tiO:n 
is conpuru tive1y poor in gro\1th in tIns zono. Tuportnn t speci es 
o cC\,l"rrinC in this typo' 0 f forests are Dipterochrpus costntus, Mesua 
ferren. Cnnnriun nanii, Harpullicr cD..upnnioides, Hop-en o.ndnnnriicg' 
Crntoxylon f oruosun, Euphorbia. tingona.. Thls type :1.S·I:laLn1.y \iith 
1.ess cOr.Jo.ercial inport.:'..nt speci es. 

6) JA/C2 And~nD..n Trop~co.1 EverGreen Forests: 

These urc nul tistoreyed evergreen forests o.nd nre not as 
,l.:ux:m:-ient._o..s .th...::-.t 0 f · the Giant- evergr~.en forest specially :in size 
and t~e_ dcnsi ty o -:f- .the top--·sto rey. So the :first co.nopy is i:rr-egulo.r 
nnd there are few species i:n it. This typ e is no stly seen on the. 
loner hills a.nd Doist deciduous crops nre frequently found on t he 
slopes.. This is ctn inportant forest typ e with nW:lerous cODoercicCl 
ir:lportant species. 

COffiL,on species occurring in mhis type nre Dipterocnrpus 
gro.ndi floras, Dipte~o cnrRus pi10 sus, Arto cQrpus chnplnsha, 
Arto curRus gooeziann, Cq,llophy11.ut:1 sou1.c.t tn, PI Qnchhn:tQ, o.ndnuani en, 
HORen 0 clorntp" El1do spernun ch:tnensis, Siderox:v1on longepetioln tun, 
Xantho chypus {tndCU:1Qnicun, MyristicQ. nnc1wJAnicn, Bg,ccaureo, sp:pida. 
Dinoch1on andQnani.c~. 
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7) )A!C1 Giant EverGreen Forest: 

This is the nost luxuriant typo 0 f forest aoongst nJ..l the 
types in the pro ject .:trea with n flul ti storeyed crop. The top cnnopy 
is covered by the ginnt trees of evergreen type nith o.n irregulo.r 
distributi.on. These forests nre seen on the sides of t he bo.nks of 
sweet" ':ru)er stroo.ns, \"/here s o il i.s cooparntively deep . " The i n p ortnnt 
speci es 0 ccurri.ng in thi s type are Dip-tero cD-rpus olntus," Arto cnr::JUs 
gonezinll'n, :$idcroxylon lonsepeti.olntun, Anoorn \"!~lichii., Sterculia 
.£_nr:1_J?unul"o to.t Pot1otig pimin tg and l-1esuQ, ferren. 

In ecnoroJ., tho And.:;u:lan forests nre o.mod by t he State, n s 
.::ll1 tho Innc1 in Ando.nnns is ovrned by tho Governnent. About 90% 
of the t o tal geoGrnphico.l area 0 f And~un ISlands o.re under forest 
cover. The extent und densi ty 0 f forest is nore in north Anclnr.lntlS 
than in South nncl HicUUe Anclo,po.ns. Total forested ureo. in North 
And.:u:lnns is nOH nnnrtged by t h e Forest Depnrtnent o.nd by the newly de­
veloped 1\.ll.dnnnn nnc.l Hi cO bOor Forest o.nd Plant(ltion Devel opnent Corpara­
tion Ltd., for forestry purposes. 

The prioary objective 0 f Innd Use in tho pro ject a.reo is 
forestry. and grnc1unl dovelopt:lent 0 f these Islands ufter settlenont 
of tho sett1ers is the secondo.ry objecti. vee In North Anci....-mans, 
vorious po.tches- 0 f l.o.nd are cl eurfell.ed for the settJ.erlent purpose 
o.nd 0.6 a result agricultural o.ctivities ho.ve been intensified. I n 
this woy 0. secondary land usc class' hnve been developed. Besides, 
bo.rren lo.nds of grassy blanks ond voll.oy areo.s have been planted 
by Coconu t, Oil-po.1ns and Orchards. 

As the Islo.nds are covered 'iii th thick "forest fron the edge 0 f 
the hiGh tide 10vel no sen shore ho.ve been developed in nany areo.s. 
Even, where sea shore :is developed, i. t rerJ.n:Lns no an usoldss §lo.ndy 
beuch under Forest o.reo.. Agricultural prnctice anong the settlers 
are still unscicn ti. tic .and no tloderrr inplenontation hnvc yet cone 
into' pro.ctice nnd ::nly one crop is roised overy ycnr. 

No bo..~rel1 or fnl.low lond is found in the project area except " 
nuddy bunks of the creeks which recoin unused under the forest nrl3o. • .. 

2. 4- Det.1urc 0. tion: 

In 1963, o.1l the f ores t areo. of North And()!lnll D.lvision vms 
declured uS Protected fores ts. Luter o n sone forest areaS were 
declo.red c.s Reserved Forests. No cleo.r derno.rc atio·n lines huve been 
del:i.ne.::tted to c.lor.lD.rcc.te the forests. Recently the Survey 0 f Indin 
surveyed the I s lands 0 f the proj ect uroa and der.larca:ted lines " 
between the Reserve and Protected Forests. The high water line haS 
been. cons idered as the o u t er boundary 0 f Reserve Forest. 
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The entire forest arcus 0 f North Andru:lun Division wore un der 
the provisions 0 f tho Andnoun Adninistrn tion CircU1nr I'fo .18 nnd the 
authority wps derived froJil Regulation III of 1876. ,But there, WaS no 
l.oGal stntus 0 f the forest 0 f this Di nsian till 1936, when the 
Indian Forest Act Was extended to who1.e 0 f Ahdru.1n,ll Islnnds vide 
lfotifico.tion Uo.16 of' 1936 of the Chief Cotmissioner of' And.:lflDJ'l o.nd 
Hicobnr A<1T.1in:i:strnt:i.on. But oven after {he issue of the circular, 
the f'oreS.ts 0 f tr-is Di nsioti; were no t f o r noJ.l. y classi f:i.e d as 
'Reserved Forests f or 'Protected Forests'. After n l onG span 0 f 27' 
years, the forOD tD 0 f t he No.rth Andauo.n Division wore declnred as 
'Protected Forests' vide Chief CoDoissioner's No tification No.1151 
47-5/60 0 f 1963 :tssuod under section 29 0 l' Indin n Fo rest Act, 1927. 

In 1971, SOLle arens a f North And,:u:lnn Division were declared 
'Reserved' but its e:~tent is vary lio:ited and the boundaries of the 
Reserves' '.'!C~re no t c1 eOorly detected. As per the records 0 f North 
Ando.r:ian Forest Division, the extent 0 f R.F. is only Oobou t 16% o·f the 
to tctl forest ::-..ren. 

2.6.NnturaI Resources: 

Besides the luxuriant forest neal. th, the North Andnoa.n Group of 
Islnnds ure also very rich ~il natural resources, both fror.1 Goo1.ogicnl 
and zoologicru point 0 f' view. Various typos 0 f colourfu1 'Sou Shells'. 
are collected froD the vnst sea D.X'ea of tho Islands in the project 
area. and used for nukiug beauti fu1 ornooents o.nd h ouse decoration. 
Those nre also exported in hUGe quontity. Sen fishes arc collec ted 
in hUGe quantity for export. The 'nests of the bird Swift' 
(Ho1'lubills') is nnother :ioporto.nt a.nd interestinG natural resources of 
this group 0 l' Islands. Those nests arc 0 f great r.lOdicinnl vclue a nd 
arc collected in a snall scale. The nul. tiplica tion 0 f d or.lestic .:.. "J, ., ~ 
e1ephnnts hnve puved t he patll 0 f e xploi tati'on 0 f naturoJ. resources 
on ·conr.1orcia1 bnsis. Deer skin und veni.SOD arc oJ.so being utilized 
as 0. naturctl, oc6nonic natural resources by the people 0 f this 
Group 0 f Islands. . 

Recently the Oil and Haturol Gas Cor.mission f o und oil and 
natural Gns resources fron the Sunken Arru-.:un hiII. within the proj,0ct 
area. But tho rock 0 f these hills are not very hard and experioonts 
sti1l. GOing on for cOT.lr.tcrcioJ. e:xploi tntion 0 f this resources 0 f tho 
urea. 

2.7. Forest Reso urces: 

Since tine inoeo.orinl. the forest weal. tIl 0 f the Andnnnn Is1nnds 
nrc very rich. Over two· hundred. knO\'m and unkno ym species 0 f trees 
and varleties a f shrubs, clinbers, c n nos nnd bnuboos ilru-;;C th.e 
forests a f this eli. vision a po.radise f'or the Bo tnnists. Except for 
tho clenrqd lands for sottlencnts a nd sone s n nl1 Tjurrcn Islands, the 
entire 1and nass 0 f this D:i. timon is covered with Gree n vege tat:i:.on 
nnd \1i tIl a.J.T.10 s t icpenetrable growth 0 f luxuriant trees. Tho f o rests 
of this division secus to be bettOO:' sto ckod than thut 0 f M:iddle 
and Sou th And.:u:tans. Ma n grove forests are n o.inly confined to the 
;Low lying bonks 0 f creeks and shol tcred portio n 0 f the Sen coast 
are rich :tn potcntinli ty. 
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In these i'orests( exclud:i.ng tho nal1Grov0 rorests) tlle Gro\';ril1g 
stocl;: is chnrnctori.sod by a.n in~ina. to nixture of c.1i fferon t species, 
sono of nhich oro cOT.ll:lerci1l.1ly inportunt. The inport.:."'\llt species a rc' 
P toro ca.rpus s:lnl bcrr;ioic1es (Pnc1nuki, TorninQ]_iQ. bi.Q1q, ttl( wh:i. to Chur:.l nl""'l) , 
Ptero ccyrlmun tinctoriut:1( Pn tri tg,), Diptoro CQ.rDUS ,m.. (Gurj an), 
Diospyros nnrnorc..tn.01Q.Tblc wood), SnlnC\l.ig. insiQlis_( Didu) , To r ninclin 
procern(Bnc.lDr.l), 1\,lbizzin lcblJek(Kokko) etc. RhizophorQ. condcl nris. 
<:\.nd BrufjUier.::t cOlljuGntn Q,re tho specios of i r.iportnncc in the 
.r:la.ngro ve forosts~ 

Hcnvy r.::til1.fc.J.l nnd hunid clitaate lln vo -:d.c1e d in the developtlcnt 
of such unl.:lr.li ted forest resources 0 f the areo. The reno teness of 
tho nrea. and the tr.::-..nsport difficul tie s have stood nS a b a rrier 
ngn:inst the biotic interference nnd helped the forests to crow ot 
its ovm in the P o.st. The soil con c1i tion n nd the environn ento.1 si tun­
tion nre olso fnvournblc for such richness of forest resources o f 
the region. 

But with tho o.dvcnt of nodernis[ltion nnd devclopn ent of 
transport: facilities in the odn Innd, the exploi tntion of forests 
stn.rtod nnd the vnst untnpped resources sto.rtcd to neet hW.l.:lJ1 
requiror:lont. But only tho logs of upper c1i..nension 0 f iJ:lportnnt 
species Y/erc extro..ctecl fran the forests for Use lenv:1.nG behind the 
lower clinneter lo GS o..nd the lops and tops a f the felled trees. Tn 
context" 0 f shortn.ge of' pUlpwood, the huge b ulk a:f left out portib:ns 
of tirJbor should nssune n. great iJ:.1portnnco • 

[the 1\r.1on.g[herbs and shrubs, thoro is c. nUT.100r of iu]?ortnnt . 
species, especinlly fron tho T.lOclicinru. point 0 f view. Cn.ncs and 
Bnnboos arc of' poor quD.l.ity a.nd arc not exploited on a cOT.lDorcin): 
basis. 

'i'he nnn:grove spoci es 0 f these Q.Ten nrc 0 f Gooel quality. But so 
fnr no Ylork hn.ye boon cnrri.od out "for the bettro:: utilizn..tion 0 f tho 
tlnngrovo trees oxcept firewood. The bo.rk 0 f tho r:lnngrovG trees 
hc..ve noro thnin content, but no sui tnbl e !.letha c.l h ns " yet been 
evol ved to cxtrnct this tn..nin in a couDerciru. sco.1e. 

Due to la.cl~ 0 f trnnsport fa. ci li. tics and reaotencss 0 f the 
nrca, forest rosources rOl:udns untnpped. The oxtraction 0 f tinbor 
in this division for the last throe yenrs :i.s given bolow:-

Year Voluno extrActed lU n 3 

1976-77 
1977-78 

1978-79 

8043.159 
14319.828 

1280~. 817 



2.0.Distribution of' Forest Roso'urccs: 

Tho Pro j oct 'Ccro;, is conpo sed 0 f IUG'h donsl ty luxurinnt growth 
o;f. plxed forost. Tho f'qrc'sts' nrc 0 f vn.rj_ous typeS' and tho nain 
forost .typos ,being (i) 'Amlnn.nn Doist decidu'ous forosts(ii.) Anc1.:tr1Q.J.'1 
Soul-evergreen fores'ts (lii) Mo.ngrove forosts. Tho iLlportnnt specios 
occurrlng, :in thes'O typos 0 f' forcsts nre r:l0 st vnluttblc and connercicl 
tiobors such hs P toro c:::.rpus dal bor " oic:1os(Pndnuk~, Ternino.llo. lJicln to. 
(Sil vcr Grey), Torl:linnliCl pro cerb. BndCJ'.l , Dio spyros nnrnoratn( aarb~o 
woo d), Sageraon olliptico.( Choo:l), .1'..1 bizzln l oobek( Koko). Also theso 
typos of foro<Jts nro the T.1nin source of DD.tch wood species occurrinG 
- S.:QncJ_ln ?-nsi£,'TIis( Diclu), Ptoro ceynbiuD tinctoriun(Papi tn) , 
Cannrlu1:1 ouphyll un( rlhi te dhup). 

-Tho creeks nnd the Const::Q areas o:f nost o:r. the Islands hnvo 
th:ick nnc1 luxuriant gro,rth 0 f nnngrovo forest. lfangrove forest 
conprisos uninIy by Rhizophorn nnd Brur;uiern species. 

Table - 1 
DENSITY OF PLYWOOD SPECIES TIl NORTH AI1D.j'\MAH 

(PER H./\.. & 'IDTJ\L STillS) 

lfnrlo of the specieS' Stcns/hn. Totol ostinc,tcd 

1. 

2. 

3. 
4. 
5. 

( '000 units) 
Dipteroco.rpus species 16.5'11 2617.372 
Anoora wnllichii 1.015 160.931 
Pnrishin insiGnis 3.341 529.732-
Terr.rinalin. bi.:U.c..to. 2.157 341.979 
Terr.ri.nnlin pro coro. 6.288 996.881 

To.ble- 2. 
DEITSITY OF HATCH WOOD I1J NORTH ANDAMAN 

(PER HA. & 'IOTAL STUfS) 

stens 

Nnnc 0 f the species Sten/hn. TotnJ. estinatccl stens 
(TOOO units), 

1. Co...'1.D..riUD cuphylluT.1 2.650 
2. En.c.lospernu:r;l nruncccnse 0.366 

3. An tho cephnJ..us Co.cl~_lbc.. 0.972 

4. Snl.nclic.. insiGni.s 1.621 

5.SicleroxyloTll longepetiolutum 2.552-

6.Pteroccyrcl0iuI:l t:Lnctori.un 9.870 

420.21'0 

58.1'14 
154.2 26 

257.043 
404.563 

1564- 612 
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TnbI.e - -:S. 
DEPSTTY OF ORH1\.NEilTAL ,roOD In HORTH AHDAI'1AN. 

(PER HA. & TOTAL STEt-iS) 

Nnno of tIle speci.es Stens/hu. Totcl estinntecl 

1. 

2. 

3. 

4. 
5. 

( '00 0 units) 

Sc..gcro.on ellipticc.. 3.017 L~7B . 32 4 
:Dio spyro s n nrr.lO r c.. tn 13.037 1274.041 

Hurro.yo. pc..nicuJ..c.tn 0.042 6.705 

Podocnrpus nerifolin 0.084 13.410 
Ptcro carpus dcl bort=,'ioidos 6.711 1063.936 

Tablo - 4 . 

DEnSITY OF COHSTHUCTION..I\L WOOD II.:]" NORTH ./".NDAi\1AN. 
(PER BA . & TOTAL STEH,s) 

stons 

NC'J:lO 0 f tho spcci Os s t or.ls/ho.. Toto.l ostino.tod ston s 

1. Ar to carpus· chnplc:.s hn 

2, Artocnrpu8 lo.koqchu 

3. Hopoo. oclornta. 

4 .. Pujnolia. lonGifolia. 

5. Ac1onc..nth orn po..voninn 

6. Pl ,::.Il ChorU.n nnd.:'.f.Ulnico.. 

7. Diploknct:lo. butGro.coc. 

8. Lo.nnou coroL1a..ndolic['. 

9. L ngorstroonio. h ypolcucc.. 

10. TOrninnlin r.tonii 

11. C.:U.ophYl~ U!.l inophyllun 

12.Hnnilko.rn 1i tto r c.1is 

13.Albizzin lcbbck 

7.910 

4.356 

0.733 

2.664 

0 .831 

3.158 

1.311 

5 .. 527 
3.2 00 

2.072 

0.014 

0.860 

1.635 , 

( ' 000 units) 

1253. 924 

690,664 

116,228 

422,445 

131. 1374 

500.675 

207.1369 

876.1 82 

507 .. 381 

,32 8 .568 

2 .235 

136.344 

259.278 
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An::Qysis 0 l' the enufl dro.tio n do.t.:-.. 0 f' North An dnnc..n ShO'.1 tho 
follovlinr; nunbor and tho p e rcGntagc 0 f 0 ccurronco Q f c.li ffcren t 
spoci es 0 f tir..11;crs vd. th respect to tho totru. .nu rJ be r 0 f -Crease w,hi c h 
is 25215). 

Table - 5. 

·~a. l L?no c-.f t.!!l.o sppcics To tcl Ho. Porccntng6 
lio. of traos. 
1. Diptcroc":'trpus species 1171 4.64 4-
2. iU.loor,. Tlclliclrii 72 0 .285 
3. Pnrishic.. insig nis 237 0 . 939 
4. Tornin.:tlio, bicluto.. 153 0 .606 
5. Tornina.lin. pro core. 446 1.768 
6. Cn.nn,riun cup hyll 1.lr.l 188 0.745 
7. Enc~o sp ornun nclo.connis 26 0.103 
8. Antho ceph.:-J..us cn.dnnbo. 69 0.273 
9. Scl.nclin i.nsignis 115 0.456 
10. Sidoroxylon J.ongopotiola. tun 181 0 .717 
1 <1.. Ptoro coynl-1iul:l tinctori~ 700 2.782 
12. Arto carpus Chnp1o.ahr:. 561 2.227 
13. Arto eo..rpus 1. o.koo chn 300 1.2 25 
14. Hopoa. 0 do rc. to. 52 0.206 
15. Pnjnolia. l.ongi folia. H>9 0.749 
16 .• 1\.dennn thorp .. pnvonina 59 0.234 
17. Pl C.n eho ni 0- o.ndCU:lnn:t Cn. 224 0.8813 
18. DiploknoDa bu tyracoQ. 93 0.3613 
19. Lnnno c.. co ronendoli Cn 392 1. 554 
20. Lngorstro ouia hypolcuco 227 0 .900 
21. Ternil'L...'"llin nnrdi 147 0 .583 
22. Cnlophyllun inophyl lun 1 0 .004-
23. Hn.nilko.ro- Ii ttorclis 61 0 .241 
24. Albizzin lobTJek 1 16 0. 460 
25. Sngcrncn ollipttcu 2 14 0. 8 1.f8 
26. Diospyros J:l nrn ar a t ct 570 2.264 
27. Murrnyc. pnnicula.tc. 3 0.,10 
28. Podocarpus ncri :folio. 6 0 .02 3 
29. Hyristicn. species 1731 6 . 870 
30. Du.:t b c.n g c.. sonneritioidds 1 0.004-
31. Albizzio. stipul.n.t.:\ 32 0 .126 
32. Hnng:t fern nndc.no.ni co. 126 0 .499 



81. 
No. 

33 
34. 
35. 

36. 

37. 
38. 

39. 

40. 
41. 

42. 
43. 
44. 
45.-
46. 

47. 
48. 

49. 

50. 
51. 

52. 
53. 

54. 
55. 
56. 

1. 

2. 

3. 
4. 
5. 
6. 

19 -

H01_1e of ' the species Totru. No. PerccntD.Go 
of trees 

Alstonin scholnris '1 0.02 7 
'; .-

Tctrcnoles nuc.ti florc. .. '146 0.579 
.Ptcry'go t'6. mnke 1 1 0.043 
8001inn nrborcn 3 0.110 
storculic. vilosC'. 397 ,.574 
Sponc1innn D-:1.l1gi:fern 133 0.52? 
Nnu~len g .:tgCD . .nn 105 0.416 
PO!.letin piil<:'.tn 335 1.407 
.'\..."'J. ti :::trio s to xi c nri n 22 0.08? 
EUGonin specios 160 _ 0.634, 
Go..nophyllun fnlcntuD 26 0.103 
rIerr.lin~in, cntnppn 130 0.515 
N:1,linso. toctonu 162- 0.721 
AG1o.i.n nndnrldnicn 2.20 0.872 

Xnnthophyl1m:: . 0;ncl.:mnnicn 133. 0.52 7 
Bischo'fin jnvnnicn 5 0 .. 019 
Dill Gnio. p.en tnGYIln 131 0.319 
Arto cnrpus GOLlozinnn 39 0.154 
Hibi.scus tilinceous 6 0.02 3 
Others 12 317- 48.857 
Ptcro corpus clcl bcr[:,""ioi~es 4?6' 1.887 
Bo..c co-ri.n snpidn, 218 0.864 
Diospyros specios 872 3.472 
Ii t ero sp ern UT,l nceroides 649 2.577 

Tnble 6. 
DEHSrl'Y OP HANGRJVE SPECIES In NORTH J\NDAHAN. 

( PER RA. & TOTAL STEHS ) 

Hru:1e of the species Stcr:Is/hn:. TotDJ. os tina. ted 
~ '000 uni.ts) 

Rhizophorb. co.ndolnris 800.690 23423.396 
Brugu:iern conjugntn 427.089 12 494.079 
Bruguiorn pnrviflorn 1.915 56.021 
Aviconni.s o f:ficinnlis ·1l~8.975 4358.120 
Hori tiern Ii ttoral.:ls 4.377 128.062 
Oth8r l"Iungrovo specios 48.016 l'ljO 4.683 

stons 



20 

Mangrove ~orest is typie~lly a closed evergreen' ~orest with 
trees o~ specia'lly adopted to survive on the tidal swamp area which is 
mostly covered with mud and permanently wet with salt water a~d sub­
merged during high tide. Tree growth in mangrove ~orest is very thick 
and height is .moderate. These f"orests are rarely developed on the open 
sea face and never on the sandy banks. 

2<~8.1 Resources of' four ~t~WlAndaman Forest Divisions - A comparative study 

Simultaneously with the completion of data processing of North 
Anoaman inventory data, detailed data of Middle & South Jlndamans was 
also to hand. This led a 'comparative study of the four divisions viz~, 
Li ttle Andaman, North Andarnan, 11iddJ.e Andaman & South Andaman. 

The following detailed study should revesJ. various interesting 
and striking feature of" the,forests of these four divisions :-

STAT~NT JllQ. 1 

~ity class & division-wise volume (m5 ) ner hectare. 

Utility class 

Plyvood 
Matchwood 
Constructi~ 
anal wood 
Ornamental 
wood 
Non-com."Tlercial 
wood 
Residual yood 
Small wood 

D i v i 
Little 
Littor­
al. 

14.026 
23.815 

99.551 

78.497 
67.008 
15.417 

And ama n 
DecL - Everg­
duous. re'~n. 

40.019 
36.921 

25.232 

84.517 
76.827 
19.432 

50.703 
39.065 

29.051 

76.934 
71.979 
18.260 

s i 0 

N.Andaman 
Tropical 
rain 
i"orest. 

20.882 
11.635 

16.675 

18.201 

28.648 
65.278 
91 • 668 

n s 
M.Andaman 
Tropical 
rain 
f'orest. 

19.155 
8.874 

17.572 

51.551 

54.414 
66.501 
42.026 

S.Andaman 
TropicaJ. 
rain 
:rorest. 

29.462 
16.279 

15.777 

14.778 

31.041 
76.691 
45.689 

(i) Various categories of uti~ity class timber~ Non-commerc~al 
timber, Residual timber and Small wood timber do not show 
signi~icant dif~erence in the main three Andaman DQvisions. 

(~i) Litt::J,,~ Andaman does not have Padauk and therefore r there 
is no ~igure under nrnamen~l wood. , 

(iii) There is significant increase in volume of Plywood, Match 
wood and Constructional wood in Little Andaman. 

(iv) Small volume under Match wood in the three main Andaman 
Divisions could be due to use in bulk quantity as 
floatl3r. 
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A perusal o~ Table number 5 points out t he followi ng fa c ts !-

(i) Deiptercarpus species 

Regeneration s eems to be meagre i n Lit t l e 

Andaman (10-19 em. tree~ are not considered ). South 

Andaman has profus e regeneration, while Middie Andaman 

has the least in the three divi sions namely Sou th, 

lVdddle and Nortlt Andamati. 
t 

Further South Andaman also has maximum number 

o~ midClle aged poles in the diameter cla ss 50 - 5 9 e m. 

and th€' volume outturn under this cla ss is also 

maximu.'Tl. 

(ii) ~terocarpus dalber~ioides : 

The volume per hectare does not di f fer 

signi~icantly in the lower diameter classes in the 

three divisions. But Middle Andaman has got 

subs tantial volume in the diameter class be l ow 

60 cm. - 100 cm. a n d above. 

(iii) Other species : 

There is no notable ~eature in t h e distribut i o n 

o~ volume in other species except in Litt le Andaman. 
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- 30 -• 

C HAP T E R III 

INVESTIGATION nND METHODOLOGY 

Objectives ; 

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

1. Determination of total growing s'tock of Plywood, Matchwood, 
Constructional timber and Ornamental timber within an 
error of 10% at 95% probability level. ' 

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

3.2. Area rGconnaissance. Aerial Photo-interpretation and'·'IDa.pping : 

No aerial reconnaissance work was done. Design of work 
f'or North lmdaman was prepared on the basis of' Little lmdaman 
data, as the vegetation of North Andaman is more or less similar 
to that of Little Andaman. ' - ,._ .. -

~. .. 
I~erial photo-interpretation work was carried ·~Otit -bY -the 

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 j:25,QOO 
photographs in the l~boratory. Thereafter, checking of 10% 
photographs was done in the field andaccordlngly a team visited 
North Jlndaman during 1978. On compl~tion of field checking, corr~cti­
ons were made on 100% photographs and the details were transferred 
to the Base mnp' on the scale of 1:25,000 with the help of 
aerosketchmaster. 

~erial photographic coverage : 

Aerial photographas were taken during January - February, 
1974 for Naval hygraphic unit for the J~daman and Nicobar Islands 
and was used in the present case for the purpose of photo-inte~ 
pretation. The speci£ications of the photographs are as under~-

1. Type of photography Panchromatic Black & white 
2. Agency : Indian Air Force. 
3. Specii'ication No. : 764 fJ...~ l~ri?a.11 & B. 
4. Camera used : R.M.K. 
5. Focal length of the camera: 15.3 cm. 
6. Plying height : J2,500 r 
7. Format size 23 em. x.23 cm_ 
8. SCale of" photograptlY.' . : 1 :25,0 00 for area ll.. 

9. 
10. 

ever iap 
Directton of fllght 

1:12,500 for area B. 
: 7.0% ~Fo,re .lap. 
~ North - South. 
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The photographs, -although- satis:factory had t,he .:following 
drawbacks :-

(i) Printing was defective as the total contrasts of 
similar objects ap")cared different. -

(ii) The photography was carril='d ou+ ouring Janua. .. ~~F.ebruary 
when all deciduous trees do not b~come deciduous. Had 
the photography be~n taken during Karch-Ap~il, alr 
d"ciduous trees would have become leaf .less resulting 
in an accurate delineation bet.,ee n the evergr~~n and 
deciduous forest type. 

(iii) Due to security measures, there· were unavoidable 
lapses in the aerial delineation. 

The forest and land use clas~ification : 

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

Forested area. 

Man-grove :forest. 
·f :. 

Mangrove :forests are easily distinguished from r.est or the 
:forest 'crop in the aerial photographs because of. their gregari~us 
natur:.e. They comprise of a few species of Rhizopl}ora~~ ramily • 

. ~ This type consi.sts mainly of BhizQJ:2hora s~ecies more' or less 
in pure form. The crop appears to be a wollen carpet in dark tone 
on the aerial photographs. The is homogeneous, uniform with compara­
tively lower average height and mostly found in total merged or 
sub-merged water logging areas along the sea coast·s or river mouths. 

2 
M .iThiEI c~op consists mainly of' Bruguiera .speci~s and appear on 
the aerial photographs to be more or less s:!.-mi-lar to type Ml except 
the"tone, which is generally whitish grey on ligh-cer grey. 'Crop' 
.ha1~ht is more than that of Ml and it comes on little higher elevations. I -

3 
M At places the Rhizophora and Brufnli~ bE)come i -ntE'r 'aixed 
and it becomes difficult to separate- thf'm out. 

Evergreen rorests. : 

Evergreen ~orests includes both categories o~ evergr8en i.e. 
low hill valley evergreE'n forests and evergreen forest. on hills. 
This is multistoreyed and the t'op canopy is :formed by tall gigantic 
trees of which Dinterocarpus species is most common

o
' Other ~ssoci­

atE's are Teminalia bialata, Albizzia stipulata, gto~.!lli.§ .~hill21asha, 
and Anthocephalus cadamba •. 

Crown of individual trees is more compact, smaller in size 
and darker in tone. 
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Semi-pvergreen f'orest~ : 

This is a transitional type between evergreen and moi'st 
deciduous" forE'-sts and consists of' species f'o~d both in Evergreen 
and Moist DpciduouB types. 

Tone is generally lighter than evergreen but darke r than 
deciduous forests. 

Mois~ Deciduous forests : 

Thee>e are multi storeyed irregular, forests coni'ined, mos.tly 
to hilly slopes and met with throughout .:mdama n Islanus. Th e 
upper storey is mostly of ,deciduous species~ int.crcc pt.ed with 
occasional' evergreen species. The important spec:I.e c ·coming in 

-these .forests is I>tflrocarpus ~alberg1QiO,~§. commonly known as 
Padauk characterise:d with other associates,Hke :rer,lJ'@~li2. bialata, 
T. MAriii. T. procF'ra, slightly lower in height are Cang;"i:qm QJ!.l>hyll,~, 

. Bombax insignis, Tetramele,s nudif'lor!i!" ~rasia tab'llari~ and 
Albizzia lebbeck. The species starts becoming l8aflpss from 

. December onwards and becomp totally deciduous by~the end o f Marvh. 

These species while ',leafless appear lighter in tone Or 
whitish on Panchromatic black and white photographs. ,The tone 
factor is considerpd in delineating Deciduous ~orests from evergreen 
or semi-evergreen 'types. 

Density classif'ication of forests area : 

Th~ density classes useo throughout the photointprpretation 
are b~secl on thp extent of' the crown cover of' qvel' storey trees ioe. 
dominant and co-dominant trees only. 

Three crown cover'ed density classes are -recognised. 

(i)' Bigh density :- Over 60% of crown cover occupied by 
. over storPyed tr~es. 

(ii )" ;l-1edi urn donsi ty :- From 50 to 60% of' crown covpr 
occupied by over storey trees. , . 

(i1i) Ip-w densit:l :- From 5 t o 30% of crown cove r occupied 
by over' storey trees. 

Density less than 5% will come in the :rarest blank qa tegory! 

Terrain classiCication: 

' Three terrain classes, have been dof'ined f'or each delineated 
unit .as ~iv.en below :_ / 

1. ' Flat to gently slopping- and undula ting terrain. 

It includes low-lands, f'Iat plains, plateau wide lIun 

shaped valleys, gently hilly country broken by a s,eries of' low 
hills which f'orm a corrugated or washboard appearance. Average 
slope do not. exceed 1%. ' 
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2. Moderately hilly terrain 

It includes moderate long slopes? variable slopes gr adient 
and no stEeper in comparison to slopes cOVE"red in category 1-
Country is usually .. rough and stlarply dissected. Average slope 
do. not exceed· 25%. 

3. Hilly terrain : 

In includes excessively stee p country .and vertical :cliffs. 
More than half of the area with long continuous slopes having 
gradients Over of 25%. 

Method of Jillnotation : 

In each delinea~ed forest type ~~d land use class, 
prescribed symbols will be d~noted • .. D~ry,sity classi f ication will 
be mentioned in numerator and terra in classification in the 
denominator e.g. E - '1, means the forest belongs to evergreen 
c~tegory and the '2 crop will b e of' J:ligh density , (m,?re than 60%) . 
Its terrflin type ~il1 be moderately hi lly. .. ,~ . ,r.· ~ : 

With ;·th(> -help of aerial photographs, t he ,~l!~'tointerpr.et.'ation 
~nd mapping unit of Preinvestment Survey afForest Resources, 
b~hra Dun has prepa,red the forest type maps on ,the sca le of 
1:25!OOO for the arpa. 

The list of toposheets and aerial photographs used for 
the project area are enclosed below :_ 

Inv~ntory design 

J The design for the pr.esent survey as based on the 
variability and last data analysis of the Little J~daman data. 

"t.. stra tified random, sampling l!'Jas r:l.dopted and cluster of four 
plots was deemed to be reasonably good for the survey. 
~hape/Size : . 

~ 

The cluster would be rectangular in shape _ 100 m. in 
length and 25 m. in width. .,The r~ctangu+ar plots will be divided 
into four SUb-plots ( 25 m. x 25 m.). The gn~eration r ecord 
will be closed at every 25 m. of the length of the r ectangular 
plot. The edge to edge distance between oppo.site plots is 
200 m. (See dlagr,_-am). J 

... .. ) : 

·3.5.1. Selection of gri~ : 

They survey area was divided into 1 _Jan. x 1 kin •. 'grids as .. ,­
shown in the diagram. Out of the total number of gri.ds , 89 gr.ids 
warp sel~ct~d randomly~' The grid centres o~ the randomly select ed 
grids were transfe rred on aerial photographs to be t aken in the 
field. 

3.5.2. Recordi~of unit~ : 

The e nuTJl.e!7a t ion data was closed for "uni ts of' 25'~'m x 
25 m. in e ach of the plot in a separate form. ' The nUmbering 
o f 4 recording units should be as below :_ 
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11~ 12, 13, 14, ~1, 22, 23, 24 etc. ( ~or plots 1, 2, 
3 & 4). ·Sample tree measurements would be done in the recording 
units - 12, 22, 32,42~ Trees would be measured up to clear bole 
height. Trees more than 30cm. would be recorded in whole recording 
unit in sub-plots ~2, 22, 32, 42 and trees less than 30 cm. (only 
in North.:..West quadrant) of each of these recording units. 

Fiel~ work "in plots: 

During field work plots were located with the help o~ 
Survey Of India maps. P~ots were laid out as per design shown 
in figure "_~~ ........ . 

Plot approach form (Form 1 - Appendix III), Plot 
Lescriution Form (Form II - Appendix - III), Plot Enumeration 
Form ( Forin III - Appendix - III) and Sample Tree Form (Form-IV-
1'. ~"'")endix-I'II) were filled. The explanation of ~h8 f'orms may 
be ~ound ~n'Appendix-III. 

In case of " Mangrove forest separnto ~orns were provided 
to th~ field parties. 

-. 
Data nrocessing : 

. il series of data processing operati'on are involved 
start~ng from the initial stage of planning to th~ presentation 
o~ the f'inal report. 

The data processing steps involved may be sill1UllBrised 
the following phases :_ 

·1 .. · " DeSign and data eo llee £10n-. 
2. Editing o~ the date. 
3. Estimation of' tree -volume. 
4. Estimation of: sampling error. 
·i. Tabulation. 



,- 35 -, 
\ 

C H .\ P T "E R - IV. 

D.iI. '1" A ! ... N ALYS IS 

4.1 !ree volume study; 

The volurne equatiops constructed f'br Little lmdaI'nan were 
applied 1'or Nor-th Andaman to estimate the growing- stock of the 
area. On an analysis of both Little and North l~aaman data~ it 
became evident that the vegetation qf" both the area exhibits 
very little variation and as such the ,crop f'o;r-m of both North 8-
Li.ttl1=' Lndatnans were con~idered same. -. 

4.2 General volume equation : 

The following general volume, equations were applied for 
North ,Andamans :--- .. Code 
No. 

"J,.."l'" 001 

,d\~ 004 

~01005 

to 006 

1""~"V 010 

! (('(~~011 

~K013 
6 D $015 

~ "_2,~ 017 

~ ,-,4\ 018 

S>C) 024 

058 

.~~~~------~--------------~----~------~---------------~ Name of the species General equation 
/ 

Dipterocarpus speOieJ' V/n
2

H =: 0.0000249 + 0.2126/D2 H 
Terminalia bialata J /v/D2H :=: 0~OOOO249 +'0. 1597j:02H 

Terminalia procera J. V /rj2 ::::' 0.00050 _ O. 024,15/D2 + 
/ 2 O.000014BH. .-2 

Canarium euphyllum~ v/n = 0.000615 - O.0468/D + 
./_ 0. 0000 159H.. 2 

Si'dero:x;vlon longipetiolatum V/rf.H:= O.0000264+0.112~S/D H 

pteroceymbium tinctorium /V/D2 = -O.OOOO36+0.0205Q/D2 '\.. 

!l.rtocarpus lakooch~ /" 

Pajanalia longif'olia / 

Planchonia andamanica vi 
Diploknema butyracea~ 
Hrmilkara li ttoralis ./ 

Others 

+0.0000268H. 

V/D
2

H = 0.00002417 .... 0.2275/n2H 
v :::: O~4257+0.0000205n2H 
v/n

2
H' = 0.0000215+0.37271/D2 H 

V/D
2

H = 0.00003091 + 0.14932/D2 H 

V/D
2

H ~ Og000029+0.08632/n2 H 
2 2 

V/D H = 0.199~5/D H,+ 0.000022 
l' 

4.2 .. 1. Local volume e.9.lli!.!:ion • J. 

The ~ollowing types of regression equations were tried 
for some of' the important species :_ 

1} V = a + bD + cn2 

2) v/n = a + bn + cn2 

3) V/D
2 = a + bD + CD2 

4) v/n
2 

a +b/n + CD + dn2 

5) v/n2 
= a + bin + c/n2 

6) V = a + bn2 

7) V/D
2 = a + b/D

2 

8) /V = a + bD 
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Out o:fo. vnrious local volume equations tripd the t:ollowing 
2quntions ,JerE' selpcted after taking into consideration the stan­
dard er!'or _of 91}tirnatc., the, multiple determination, coefficient 
and' 3iJpli'Cf..bili ty of th(> (>quation over the entire range of data t-

§~gCTE_:Q_ I :J9fL VOLUME EQUATIgN - NORTH ANDJiMl'.N 

3pec~e~ 90de Equation 
;01---------7r= O. 472'-3,---0-. 0-2-2-7-D'~+-0-,0-0-1-0-8-rl-~----2-----

oo,~ v--V/D = 0.014256 + O.00017769D + 0.0000069D 
005 ~IID ~ 0.008.968 + 0.001124D - o.0000009D2 

OQ6 A = 0.004338 - 0.007315:0 + 0.0011175D2 , 

01~ /V/D'2:, = 0.001098 _ 0.00001344D + 0.0000000:l9D2 

0:1. .... , /' V!D
2 

::: 0.00026 + O.'00001759D _ 0.OOOOOOlD2 

013 /v -=:; 0.1954>- 0.00402·8D + 0.000609D2 . 

015 ~ ~/D ~ -0.0029157 + 0.0547/D + 0.0000727D 

017 

018 

024 

Others 

, ,' ... 0.0000004502 

~V = 0.p000029 + 0.000768 D2 

/rv-= 
~V 

V 

8.085958 + 0.030205D 

= 0.0245 - 0.00487D + 0.000719D2 

= :'0.004;339 -I- 0.0007688 D2 

-----'---------------------------
4.2.2. Volume table : 

, The local volume table of" thQ.:>e Species _,l,s gi:ven in 
Table No. 5·, _ 7 he abovementioned volume equations are 
app)_ic,able to 10 ~m. and abo'VI~ diameter (D.B.H.O.H.) trees. 
T,he vol.ume tables give the tOtal volume, (under bark) inclusive 
of branch wood volume- down to 5 cm. diameter OVE'Cr bark. 

4.5 Tre~_gen§ity studies :, 

Number of stems per ha. by species and diameter classes 
bas been calculated and is given in Table No. 1.1.1 and for the 
mangrove species is given in the table No. ~.1.2. These tables 
gi va th~' figures for the entire division. 

It may be 'noted from the tables that stem 'density is 
very high i.e. 355-38~ ha. and about 61.6% of trees are below 
20 ern. diameter and only 10.2% of the trees are above 10 cm. 
dia. Occurrence o:f higher dia..lleter cla,ss is maximqrn in case 
of DiDt~rocarDu~ snecies followed by PteroceYm2~um tin£!griPill, 
Artocarpps· ~~ and Terminfllia procera. 
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Further the distribution of the spe~ies according to 
utility clessE:s (lr(=' as below :_ 

Sl.No. Utility class 

1 Plywood species 
2 Matchwood species 
3 Constructional timber 
4 OrnRmental wood 
5 Non-commercial wood 
6 Others 

% of the total stems 

5.5 
3.8 
9.6 
4 .. 2 

56.0 
40.8 

Thus i~ is obvious that the density of non-commercial 
spociE's is maximun. Density of construetional wood speci(>s pnd 
Plywood species is reasonably good while match wood specie s is 
poor. Thi is due to their groat demands as a floater resulting 
in its over exploitation. 

4.4 Total stems : 

Stems ( In '000 unit) for the projp.ct area by species and 
diameter classes are given in the table No. 1.2.1 and for the 
mangrove species in the Table No. 1.2.~. 

4.5 Volume studies : 

Volume has been calCUlated separately for thirty one 
cOIIL."Jlercial spocies and thirty non-commercial species. Volume 
per ho. of different important specien by diameter classes for 
the entire division is given in the 'ruble No. 2.1.0. 

It may be noted from the table that stocking is not s~ 
high. Averag~ stocking in the division is ~§4 ~ •. ~ . 
Dipterocarpus species ~ich are comparativ~ . par ant from 
utility point of ~view account for 1 •• 77% of total volume. 
The stocking of Pterocarpus da~bergioides is maximum in the 
division whicl! is 11.45% followed by ~~eroceymbium tinctorium 
and hr~Qcarpus chaplasha which are 4.63% & 3.52%. The stocking 
OI all the co~~ercial species is about 54.00% whereas for the 
thirty non-comm9rcial species is 18.5(,%. M1scellaneous or the 
other s pecies contribute the balance 27.45% of the growing stock • 

. ~bstract OI volume pe r hectare for individual commercial 
species are give n bplow :-

81. No. 

1. 
2. 
5 .• 
4. 
5. 
6. 
7. 
8. 

Botanical Namp. 

Dipterocanpus species 
l~oor~ wallichii 
Pariahia insignia 
Terminalia bialata 
Terminalia orocera 
Ca narium euphyllum 
Endospermum melnccensis 
An~hocep~lll7 cadambn 

VOlume/ha(m3 ) 

22.9~8 
1.090 
2.845 
4.650 
7.507 
3.716 
0.578 
0.480 
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Sl.No. Botanical Name Volume/ha. (m ) 

9. Salmalia insignis 1.780 
]0 ... . Sideroxylon longepetiolatun 1. .. 234 
1:1 • . .Pteroceymbium tinctorium . 9;,;854 
12 ... ~~tocarpus chaplasha 7 .. 496 
13. .lrtocarpus lakoohca 2.229 

< 
0.410 14. Hopea oderata 

] 5. Pajan€l1a longii"olla 2.41.5 
16. Adenanthera pavonina ,0.352 
17. Planchonia andamanica 4.684 
18. Diploknema butyracea 1.958 
19. Mesua :ferrea 
20. Lannea coromandelica 4.883 
21. Lagerstroem:!.a Ohypoleuca 3.322 

022 • Terminalia manii 2.020 
23. CalophyUum inophyllUr:1 0.001 
2'1- Manllkara llttoralis 0.439 
25. Alblzzia lebbek 1.568 
26. TerminR l1a bialata 
27. Sageraea elli.ptica 0.575 
28. Diospyros marmOrat8 1.774 
29. Murraya paniculata 0 .. 005 
30. Podocarpus nerlfolla 0.029 
31. Pterocarpus dalbergioldes 24.335 

U.1_1li ty YQluinQ. 

11s desired by the Andernan Forest Department :five utility 
classes e.g: Ply, Match, Constructional, Ornamental and Non-commercial 
were recogni~rd~~)3esides these utility classes there are two 
more utilit~~~.g., residual and small wood. For details of' utility 
classps, trreir specification et •• Appendix may be ref'erred. 
Dipterocarpus, f~oora wallichii, Poriahie insignis~ Terminal1a 
bialatn are the important Plywood species in the project area. 
Among the matchwood species Ca~arium euphyllum and Pterocexmbium 
tinctorillm arE' important. Pt,erocarpus ill!lbergioides is abandunt 
and used as ornamental wood. 

The following table will illustrate the utility vo~ume/ha. ;_ 

Utilito~y ________________ ~ ____________ ~V~o~lum~e~7~ha~(~m~3~) ____ ___ 

Plywood 20.882 
~tchwood 11.635 
Constructional 'Wood. ". : . 16.675 

- Ornamentoa_l w_?od 18.201 
Non-comm~ial wood 28.648 
Residual wood 65.270 
Small wood 51.668 

Distribution of volume/he. by species and diameter classes 
in di~ferent m utility are given in Table No. 2.3.1 to 2.6.0. 
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4.7 -Tot.al- gro'Wing-' s-tock---:- -~.~ -..... ,,.. ........ --,0.-=-=-""'..:::.-... """ 

" . ~ . ' 
To·tal volume .(i~ 1 000 III ) by, spec:i,es and di-ametEr classes 

for the project area is give.n in the Table No. 5.1.1. Total 
volume (~n '000 m5 ) by the species ~nd diamet6r classes as per 
their utiJ.) ty classes for"\important" ~pec. ies are given in the _/ 

Lis Table No. "~.2.1 to 3.2.4. Total Growing Stocki33776. 4 35 \../ 
(in '000 ~ ). " .' -::,! ::;..... 

<, 1:.It ~perusal of' volu~e tables wouia ihdicate ~tlie follo'vling 
distributio.n in rpspect of" important commercial species :-

N!1me of' the species 
...:. "_ 

.Dipterocarpus species 
;~6ora wallichii 

';P~l:isia insignis' 
Terminalia bialata 
Terminalia procera 
Canarium euphyllum 
Endospermum molaccensis 
.1lnthocephalus cadarhba 
Salmalia insignia 

Sideroxylon longepetiolatum 
pteroceymbiun tinctorium 
l~tocarpus chaplasha 
f~tocarpus lakoocha 

- Hopea odora ta 
Pajanelia lopgifolia 
.r...deoanthera pavonina 
Planchonia andamanica 
Diploknema butyracea. 
Lannea coromandelica, ' 
Lagerstroemia hypoicnca, 

.. TerninAlia manii 
CR lon hylT1im inopnyllum 
Mariilkara littor-alis 
Albizzia lebbek 
Sageraea elliptica 
Di_ospyros.-·!11A,rm0ra"ta­
M-urraya paniculata 
Ppdocarpus n~ilfolla 
P:t~rocarpus dFllbergioides 

Total volume in5 "000 m 

3653.858 
173.554 
4 51.962 
758.215 

1159.221 
589.728 

92.065 
76.450 

282.907 

196.008 
1562.875 
11.89.043 

555.822 
65.552 

58?). 558 
56.298 

_ 745.065 
311.050 
774.·965 
527.475 
320.818 
0.198 

69.969 
248.982 

91.573 
2131 .• 544 

0.853 
4.927 

5858.471 
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The following table indicates the utility break-up of 
the total growing stock :-

Ut~lit~y_" ______________ ~ __ ~v_o_l_um __ e __ (_I_o_o_o __ m_3_) __________ __ 

4.8 ~t. 

Plywood 
Mrttch wood 
Con~tructional wood 
Orn£l"!l'ntal.wood 
~o:~-commercial wood 

5512.886 
1846.031 
2648.14 4 
2886.181 
4545.027 

The error or the "total growing stock over the project area 
is !'>stiIllE'tr-d to bF q.66%. 

4.9 ,Distribution of Mangrove snecies : 

The Mangrove forests or the Tidal swamp forests form a 
natural -::>rotcction br-olt to the land mass from the hazards of soil 
erosion. It 9ccupies a.major portion of the edge~ of the tidal 
creeks np.mely Balmi creek, Parangara creek and Kalara" creek. The 
aerial -ohotographs of the mangrove f'orests exhibit the appearance 
of a smooth carpet with a medium grey to dark grey colour. Texture 
is smooth even for Rhizophora '..Jhile it drastically changes in case 
of Bruguiera since it depicts a rough and uneven texture. 

It is observed that Rhizophora species are abundant at the 
edge of the tidal creeks and remai.n hanging on the creek at the low 
tide. The belt extends from 1 ,m. to several metre on the land side. 
~bove the Rhizophora species is the Bruguiera species characterised 
with an admixture with Rhizophora species. Breathing roots and stilt 
roots are typical for Rhizophora while stilt roots do not develop in 
cese of Bruguiera. 

It is observed from a study of th~ data that thr- average 
height in Rhizophora ranges between 7 m. to 8 m. while for Bruguiera 
it goes upto 10 m. 

The distribution of stems/he. for various mangrove 
species is as under :-

Hcngrove species 

Rhizophora candelaria 
Bruguicra conjugata 
Bruguiere parviflora 
Avicennin officinnlis 
Hcritiern littoralis 
Miscellaneous 

Stema/ha. 
900.6 
427.1 

1.9 
148.9 

4.4 
48.0 

Thus it is evident that the abundance of Rhizophora species 
surpass Bruguiera in the areas. 
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Volu~e distribution for 
as foll.ows :.,.. 

Species 

"lihi zophora .. candelari s ­
Brug\iiera conjugata 
Bruguiera porvlflora 
~vicennia·offici-nalis 
Heritiera littoralis 
Miscella,neous 

various mangrove species is 

Volume (m3/ha.) 

38.4 
68.3 
0.5 
3.2 
0.5 
.4.6 

~ 

A perusal of the above t~ble clearly indicates that the 
volu~~/ha . for Bruguier~ species is more than that of Rhizophora 
(nearly :1.8 tim~s). Further it is obs~rved that nearly 60% of 
volume lies in the diameter range of (.4-9 em.) and thereafter 
~alls gradually. Volume distribution after diameter class 50 
em. onwards is extremely poor. 

Mangrove species is mainly used by the local population 
as fire wood for.. high caloric value. However, the orop is 
characterised by higher tanin content. 
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C HAP T E R - V 

M1~AGEMENT OPFORTIDJITIES 
& 

POTENTL .... L ANNUAL CUT 

Forest management : 

Owing to ~nadequacy of transport and communication 
-facilities und lack of infrastructurel development, the management 
of North &ndaman forests had so long been utilisation-oriented 
and f~~lings had been selective. Gradus+ly with th~ improvement 
of Forts at Mayabunder nnd Cornwallies, development of roads 
intensified end consequently more areas vere brought unde·r 
management and felling. For better development of forests of 
this region, this particular division along with Little Andaman 
had been brought under Andaman & Nicobar Islands Forests and 
Plantation Deve l~pment 60rporation Ltd. 

_ . ____ .. . The fores~s are given the following treatments :-

i) Conversion of' sui 1!able_ are~s :to uniform crop with 
concentrated natural regeneration. Deciduous 
semiT€vergreen and evorgreen forests are to be 
regenerated as per Andaman Canopy Lifting with 
Sheltered Wood System • 

. ii) Selected areas of moist-deciduous forests would be 
converted into plantations of valuable species by 
clE-ar felling. 

i:ii) Conversion of M'lngrove forpsts by clear felling. 

In order to mpet the objectives of management of forests, 
several ~orking Circles have been classifi~d such as Conversion 
Working Circle, Protection Working Circle and Overlapping and 
M.F.P. Working Circle. A total area o~ 1592.58 he. nas been 
brought under natural regeneration. To arrive at the figure 

.of aree under high forests~ the ~ollowing areas were excluded 
narnely . ,. 

i) .Area under rehabil:1.tation 
ii) Area under Illantation and na tural r e generation 

- iii) J'..rea unde r mangrove 
iy) . .;lrea under Jarwa reserve 

... . v) l~rea under Protection Working Circle. 

~This gives the net area of high forests as 158522 ha. 
B~t the "Proj oct Report prepare d by the J.ndaman and Nicobar 
Forest &: Pl~intation Development Corporation Lim:1.ted for Logging, 
MBrkElt1,ng etc. on theO Island stipulates productive area at 
10!3261 :hn. by climination of unproductive f~rests, swamps, 
Rf; venue area etc. l~s such ealculationf? haVE been based on 
this productive area. 
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Forests have good record"pi' natural regeneration . In the 
process thE' economical.ly iinportp.nt local-species have established 
them~elvcs. Tho plantation yore restricted to 30% of the area 
and the balance 70% has b<-en kept ~or initiating natural regenera­
tion. In-thE'> Project Report of Jmdaman Forest Development Corp.~ 
i ·t _ was m,j,phssized that in North ..£.ndarnan an. area of 1445 ha . 'Will 
be:: set lIP' anhuFllly for eX'plo1 ta t ion. mt has bF.oh intended that 
'1/5rl"l rj~ thl'! r{rowtng. stock is to be taken out. 

. ., ,t, 

5.2 Explmitnble'girth: , 
{Tnder thE' Jlnda~an Cl'lnopy Lii'ting Sheltered Wood System, 

cOlYLTnercial speciDs .. we're earmarked to b .e removed' first and' there­
after non-commercial speci.eso The .following girth classes for 
different types of wood K were prescribed. 

Girth at Breast Height (in cm.) 

120 cm. 
150 cm. 
180 cm. 

l.food Class 

Soft wood 
Hard wood 
For other species 

In the second opera.tion fel~ings', Brushwood cutting and 
girdling of . : : undesirable species and poles of non-commercial 
species' upto 10 m. height was intended to be felled. Moreover, 
trees of height between 10 to 20 .~. were to be g~rdled. Un- heal 
~. thy trees and trees having small hard wood were also to 
be felled. 

5.3 Rotation and conversion period : 

No definite. information, is available on the rota tion 
(either Silvicultural ~Financial) o~ the Commercial species of Andamans. From the meagre statistics given in , Dean's and 
other Working Plans~ and subsequent~ obseryations recorded by 
the Silvicultural Divisions~ it X3XiM anpear~ that both Padauk 
and Gurjan, the two major species, would obt a in an,average 
girth of slig~tly more than 150 cms. in 100 years. If properl.y 
tend~d throughout the li~e~ perhaps the trees may put on much 
faster girth increment. Furth~r observations recorded by 
Changap.pa ~how tha t in CAse of' Padauk, M.A.I. starts f alling 
after a n age of about 100 years. The above f Acts thus give an 
indication that the rotati'on i s likely to be. nor mor e· than 100 
y ears for Padauk, Gurjan and other hardwo:od co~ercial speci e s 
o~ Andamans, with the ass~ption that th~ rate o~ growth of 
other hardwood s pecies would be akin .to that of' Padauk -and 
Gurjan. 

In absence of definite ini'ormation the s ame rotation 
has bten adhered to considering their intimate mixture with 
the ha rdwood spe cies. 
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Th~ conversi6n'peribd'shoulC:i'b~ as, sh~rt as posstt?le, 
provided the yield is properly regulated at the end of' ,tHe ' 
conversion 1:>e1"iod. Since thO's'€, -natural fore-sts are to be 
worked Qut for conversions for the f'irst tL'1le, the pres~nt 
ovcrmature trees in these :forests have to be extracted lh the 
earliest poss'ibls time to pr~vent .l~~s .. of' ' timb€!r due .to negative 
,i,ncr.eme~t "?f,ing"pp.t ~n ,:qj.;. 'th~~ ~ 'lh:ir.1f~~r w:ith' t~ Jl1).ode~n trends 
,:j.n. :util:tsat.r.9h ~lni.iQg, at production ~f: qel~ulose ~thEtn ,higher 
"g:trth logs, it· is,.'considE'Ted . ,<:::ss~nHal..;to convert the ' entire 
area within a period of 7.5 yel';lrs, 'Which wi.ll be f-Idopteo as the 

,c;:0~tfE'tr~i.q:;.t<_;B0r;;hod. :fa:; ~v:~rgr~~n.:.as' ,~eJl .• fs -~eclduous, ~o,r(;>st areas, 
though generally the'decl.duous specl.es ar~ canparatrveIy ,:faster 
growing tha~ the evergreen species. ' Moreover, the method o:f 
regeneration aims at. taking advantago of the existing advence 
growth o:f pOle crop, in adequate tt'tl.'nbers. ,,;.t the time of harve­
sting in the second rotation crop considerable number of tree s 
will bA more' than 75, 'ye~rs ol~. 

S.i,pce the so:ft\olOods and hardwoods grow in, intimate mixture 
and the adoption of a different conversion period for 60ft woods 
is'likely to crf ate shortage of floaters while extracting hardwoods, 
it is proposed to adopt -tho Same, ',conversion pe:riod :for the softwoods 
and hardwoods in thE; evergreen as H we,!~ as deciduous forest areas. 
The position should bq reviewed at, tnE-iLtim'e of next revision of the 
l;Iorking Plan~ when substanti~l data are expected to be available. 

r 
NORTH A.NDM1.AN 

5.5 £illnual yield 
-,J 

Yield calculated by various area ano volume control 
mf"thons ~re as f'Qllows :-

(i) Areu or Annual cut = :158522 = 2113.626 he. 
75 

But it is nece$sary to have a volume check to avoid 
overf~l1..l.nft p.nd fluctuation ,in annual yield due to irregular 
stockir..g. The Static growing stock of mature or overmature 
tr~es viII put on Fegular increament. While , younger girth 
class will put' on increame'rit to pass :from lower to higher girth 
classes. Annual yield will be calculated as :follows :-

(ii) Annual yield = ViR (Modified Von-Mantel's) 
(By volume) 

V 
R 

= 
= 

Volume or 
Rotation 
33776433 

100 

grovdng stock 
100 years :3 

= 337764 !.33 m 

From. the above two ~alculation~,it is. obvious that the 
annual yield a£ _ 337764.53 m is to be l.imited to the availability 
of timber withiri'2i13.626 ha. 
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(iii) Adopting a felling cycle of 25 years and calculating 
volume of trees over expli~able girth it was found by Using the 
formula - l~nual yield (Y) = Vol. of trees over exploitabl~ girth 

25 

= 14600352 
25 

= 584014 ro
3 

. ;..nnual yield _according to this calculation surpasses the 
previouS estimate. AS growth data is inadequate, it ls!- jud:1cious 
to fix yield at 2113.626 ha. 

Yield as per Project Report of Imdaman 8, Nicobar Forest & Plantation 
DevFlonrnent Corporation Ltr'l. (taking 50~ areas to be clearf'elled & 
BO<'l 7()~ net ura lly repenera ted). ... 

(a) Yield frOm clear felling areas 

(b) 

Clearfelled areas = 30% of :158522 = 47556.60 ha. 
100 

= 47556.600 = 475.568 he 
100 

Volume for clearfelled area = 101240.39 m
3 

Natural Regeneration Lr~a (70% of the productivp area) 

= '·'t0965.40 
75 

= 1479.558 ha. 

110965.40 ha. 

:3 
Volume over exploitable girth = 92.103 m /ha. 

Yield = 136269.8'9 m:3. 

(c) Total yield under the mode~ works out as under: 

Total yield = Yield from clearfelled area + Natural 
Regeneration area. 

= 237500.280 m3 • 

Since it has pee n intended in the Project Report pre pared 
by ~Jldaman & Nicobar Islands Fore st & Plantation Development 
Corporation Ltd., 1976 at page 32, para 4.15 that one third o f 
the growing stock will be taken out for exploita~ion and balance 
to be left behind. The present calculation take s notice of this 
and proposes annual availability of resources as below :-

(Annual 
1,08261 

(a) 

Cd) Yield = 1/3(Growing stock) (taking 211:3.626 ha. only) 
. 3 

= 14~~85.?2 m • 

In case the Forest Department claims to work only 1445 he. 
coupe) as in Project Report (Production forest taken as 
ha.), the yi ~ld will be as follows :-

Yield from clearfelled area = 30% of 1445 h a . 
= 433.50 he. :3 = 453.50 x 212.884 m 
= 92285.214 m:3 ••• ; •••••• .-(1l.) 
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(b) Yield from Natura.l.Regeneretion area = 70% of 1445 ha. - .. -. -
. = ' 10.1:.1.50 he •. . . - . - :3 

Yield = Ar~A x V~l./ha. = ,~OjJ.50 x ~2.10:3 m 
. = 93162.185 m ••••••••••• (B) " , 

(c) Total yield = A ~ B == ~:..18~7."'5'991 I'lB 

(d) As . per the prescription - one third yield 
amounts 1/3 (GDowi:Flg stock) (Taking 1415 ha. only) 

= 102539.126 mB 

Thus on· a' detailed study of various models for yield 
e.~timatlon, it is observfd that yield ' as pE-r thB prescription 
o'f Forest Development Corporation is on a conservative lev~.l. 
Keeping in view the managEment problem and silvfcul~ura~ 
system of the areas it .is judicious, to accept t he yield of 
102539.126 m3. ' , 

Yield from Mangrove Forests ; 

The Mangrove Fore~ts :in the Island is about 29254 ha. 
Assuming a rotation period of 30 yea~s, the annual crop works 
out to be 97513 ha. (29254) ::: 975.15' ha. 

50 
, , 

The tota1 yield from the area is j15.109 x 975.15 
" 5 . 

- 112246.240 m • 

Clearfelling with standards ~B the s{lvicultura~ system 
an~ about i ~f the volume of Rhizophora ,and Bruguiera species are 
left as standard. Thcrefor~, af'ter retentign of standard the 
avail~ble yield approximates to ~4184.68 m • 

5.8 'Annual Yield (utility CIRssw!se) 

EstimatFd yield, of timber which is likely to be made 
from the nroj~ct arpa under the proposed working model is 
rurnLshed below (utility c1ass-wise). 

Bstima.ted Annual Yield (m5 ) - Utility cl~sswise. 
Utili ty CID~ Total Yield (m?) 

Plywood 
Match wood . 
Constructional wood 
Ornamental wood 
Non-commercial wood 
Residual wood 
S\'Ilall wood 

TOTAL ; 

10058.J61 
5603.227 

,. '. 8051.790 
8766.815 
15798.784 
31442.232 
24838.119 

102559.126 
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C HAP T E R - VI 
,- -~" . 

LOGGING'l~TD'~CCESSIBILITY STUDY 

6.1 Tn Perspecti'Ye 

6.1.1 

The pre'sent study, in its limited scope, attempts to 
re:flGct the: 1.ogging_,p.r~ctice in the area with possible proposition 
o:f modern logging t.echnique. It is, felt that,mechanisation at all 
levels would be imperative l1€cessi'ty io maintain the economics o:f 
extraction at an opt'lmum level'. I 

'Extensivt-, data collected by the rield parties were analysed 
by Dr • .,1' ... Berry, Transport Econom:l:st at Headquarters. The figures 
,qupt~('l in the chapter ·pertains to Dr. Berry! s report viz. "Logging 
Report 'm, Pulpwood extraction from. ,Andaman Islands :for Kakinada 
Projectl1 • 

Jogging oneration : The present trend and the proryosed plan : 

Logging operation in North Andaman is still in its primitive 
stage. The operations :for timbez: extraction, ca,n be broadly classi­
fied into the :following sub-operati~n :_ 

1. FoIling and Dilimbihg. 
2. Bucking. 
3. Debarking. 
4. lunor or off road transport 
5. Major or on road transport. 
6. ~scellaneous. 

Felling' is normally done by foIling a~ and hand saws or 
both combined. Trees are felled above' buttress resulting in a 
huge wastage of timber (about 1.5 m.-3 m.). There are sbme'buttressed 
trees in North /illdaman which is appended in No. 6.1.1. 'As. a result 
of such buttressed trees, there is e shortage of 10.3% in volume 
of the timber. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Buttress forming species in Andaman 

........ , 
Pterocarpus dalbergioides 
Sf'llma:lia'insignis 
Sideroxylon longipetiolatum 
~funilkara,littorilis 

Duabanga- sonn~ritioides 
Tetram~lQs_nudiflora 
Pterygota _ alate. 
Po:netia pinnate 

Loea! name 

(Padauk) 
(Didu) 
(Lambapatti) 
(Sea Hahwa) 
(DUt:"l.banga ) 
(Thitpok) 
(Lithok) 
(Tllthkandu) 

-Total of Buttressed species : 

_. Total of the area 

Aver~ge volume 
in m Iha • 

12.09 
2.43 
0.89 
0.74 
0.15 
3.52 
0.21 
5.98 

26.31 

254,981. 

Note: IT Volume o:f 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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t. feller is usually pa:id Rs. 14/- per day (includ ing fringe 
b~pefits) and_ f~lls.a?out 600 cms. girth ppr man per doy. 

Pow<>:r chain saws hove been recently-introduced. - It is 
anticipitatr-d that it would take sometime to become popular. 
With t,hs use of power saw, more usable volume per unit -area will 
be aVRilable. 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 discouraged immediately-. 
Two mGn cross cut-eflW preferably with raker tooth be used f'or 
relling. DelL~bing is also, done by axe at site. 

The nor~l uut put and cost of felling and limbing 
operations are as under :-

:3 
5 ~ hard_woods/day/worker !.e. 

3 Rs. 2.80 per m • 
7 m soft wood/day/worker i.e. 

Rs. 2.00 per mO. 

The average labour cost will be Rs. 2.40/mo. Besides this 
manual cost, the cost of tools etc. should be added and so the 
total cost will be a~ound Rs. 0.00 per mO. 

The above rates are applicable for large sized trees only. 
In PUlpwood oneration small sized trees will also be felled. It 
is ass~~ed thBt their cost will be 50% highe r i.e. felling and 
d~limbing cost will be about Ra. 4.50 per mO. 

~ucking 

It is done mostly at-the stu~p. T~ men cross cut saw is 

uspd·to cut the trunks into logs. The saw used is of fixed handle 
neg tooth ty?o. Iron ¥edge and 5 kg. hammer are also used to rr~e ~ 
the jammed sow~ if npcessary. Tho cost of one saw is - Rs. 156 F.O.B. 
!,ort Blair (1980) •. 

The sawyers are paid Rs. 14.00 each. Normally 2 workers 
cut 620 cms. girth per day of hard woods and 700 cms. of' soft woods 
or about 18 cuts/day. On an average their performance may be taken 
as 7 m3 to 14 m:3 per day i.e. about Rs. 2.80 per mO. Besi~es, the 
recurring cost should be taken into account. Thus the total cost 
will be around Rs. 0.50 per mO. 

For small size d pulpwood o~eration this cost is expected 
to be ~5% higher i.e. about Rs. 5.50 per mO. _ 

In course of time this cost of dporation would bo done by 
"raker tooth Croes cut sawn for large sized timber end " Bow saws 
with r a ked toothn for small si~d wood. 

Proper training in this regard is emphasized. 

Scaling 

It is felt necessary to have scaling of the logs before 
conversion. For hardwood, the logs must have a minimum mid-girth 
of 120 cms. (u.b.) a nd its minimum length should be :3 metre. But in 
cas ~ of so~t wood, the logs must have 100 cms. mid-girth (u.b.) 
with workable length. 

11 minim~rn II bark allownnce " of ? cm. in dia.'1leter measure­
m~nts ~Ay be permitted for all species. 
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Debarkin!l 

Logs are normally not debark ed. Most o~ the b a rk peels 
off due to successive handling of' wood at various points. It is 
estiI!l£lted that One "Worker earns @ Rs. 14/- per day and will b e 
able to pOGl. at least 10 m5 of wood i.e. deb arking will cost 
Rs. 1-40 per m5 • Thus if the cost of tools etc. be addEd then 
the total debarking cost will be about Rs. 1.70 or say 
Rs. 2.00 per m5 • 

Minor transnor.t : 

'The, wood Can 'be brought out ~rom stump t o t he road side 
landing by any of th~ ~ollowing methods :-

1. Fra me d stoered wheeled type, skidder 
2. Crawler tractor 
5. Forwarder 
<1. Agricultural tractor with winch 

. ~ 5. ROf)e ways 
6. Tram line 
7. Elepnant drag~ing 
8. Horse/mule dragging 
,~. Buffalo dragging 

The us~ o~ t .. gric~ltural tractor w:1th trolley may be tried on 
i"aeder' roads ' j'or pulpwood extrac tion. 

Skidding ,: .\ 

The system of its ~se and its various cost inputs are not 
satisfactory at the p resent l e vel. To ~prove the 'Skidders' 
Tr~ctor in rain on clayey and clayey loam soils, steel tra cks or 
chains should be used on wheels. 

3 Its cost at the 'p~esent pattern work s out to Rs. 25.43 
.''Per m /lan. lead. Skidding trails are made @ Rs. 5000/- to , 
Rs. 10,000/- per km. to facilitate, s~idd~r movement. Thus t h e 
total cost works out Rs. 28.99 per m /kni. l ead. In the present 
use pattern and in the proposed use pattern it may c ost Rs.18 .57 
per m5/km. Hence, the avera ge skidding cost will be about 
Rs. 2 8 .78 per m3/km. 

Cra wle r : 

The d etails o~ cost involved in its ' use could not be 
obta ined AS the machi~a h a s not yet been p ut to use in the 
region. Howeve r, the final cos~ approximates to Rs. 75 . 52 
per m3/rom. drag§ing distance t hough 'it can b e r e duce d upto 
Rs. 59.01 pe r m / km. 
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Ele"Ilflnt§. : 

EI~nhants are normally used ror skidding and l oading/ 
unloading. It is p u t to full work when it is 18 y ears old, 
though somo li~ht work is taken since 9 years of age. It i s 

, used upto hO y.1ars of' age and then lef't l oose. Th e normal 
dro.gcing norm is is as under for 800 rn. distance :-

01 ( I) 1 ·8 mB/day ass. A }in e E ephant 
" B (Fel'nale) It 5 m3/day 
11 C (Calf) 11 2 m3/da-:( ' 

.~.n ·~lephant works mostly in cool :forenoo n hours. They 
are ioft looses in thp. forest in the afternoon and. brought back 
next .day morning •. This practice disturbs the schedule working 
hours qnd as su~h it sho uld be discouragea. Stall feeding 
should be encouraged for fuller use of them. 

5 
As per the present use pattern, it costs Rs. 65.68. per m 

to drag one km. by an elephant. If the usc pattern is changed then 
i:t; is eXpected that the cost may conc :dovn to Rs. 57.81 per m3 
for skidding 1 km. distance. On an average the elephant dragging 
cost m~·l.y be token as Rs. 51. 75/mB/kIn. 

Tram J.j.ne : 

It is not exactly an nOff-roadl! transport method, but 
it is an intermediate transport method. 

. It carrios 1 6 - 25 logs per trip a.rd normally makes 
1 trip/day . It takes.4 trolly loads only . 

There',is scope to improve the e f ficiency 01' tram line 
for.the Eresent use pllttr:-rn when only one trip per day is made 
and 18 m is hauled per day- the timber extraction cost per m5 
ner kID. o~ load is %ka Rs. 58.87. This cost can be brought 
down to Rs. 12.25. 

Gable ways : 

There arE3 'many types of cable ways right from simple 
Donald, GrRvity rope way, high lelld yarding, Pendulum cable, 
Monocable to radio operated cable cra n e . 

Areas with slope class (36-58%) may be logged by these 
methods. For down hill tra nsport of s mall volume (upto O.B ro3 

per loa d). Donalds gravi,ty rop e way or Round Nonocable may be 
used ~or down hill transport of s ma ller l oad. For up hill 
transport of 300 m. driving distance high lead yarding may be 
tried. 
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Buffalo dragging : 

Th3 nverage enpo. ci ty of Bu:ffalo dragging varies from 
2.5 to 5 m /day for a dragging distance of 0.5 km. A p~ir of 
burfl'110.costs Rs. 1500/-. It C.<l.n "W'ork for 10-12 yeflrs and one 
man can h~nrlc.it. The tnnintenance·cost or such animals is 
almost fr",~ AS th<'re j.s no grazing fees in the l.ndamart rorests. 

7he approximate cost of dragging will be Rs. 5.69/m3 
ror a distance of 0.5 kIn. considering the use pattern and local 
wage l'C1.tc. 

Major transnort 

The modear.0f' IDajo~ transport are as under :-

1. Truck 
2. Floating 
3. Feeder path 

There are no· .. rs.ilways in the region. 

Truck tr~nsport : 

7 tonnea fixed body platform type trucks are used ~or 
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 g~ng of 10 men). The unloading time is 
10 minutes for elephants and 30 minutes for manual workers. 
Now use of ~O·tonnes truck is becommirig popular. 

Its cost per effective work hour is Rs. 65.67 to 
Rs. 210.00 per d~Y· Cost calculations of the truck is as under:-

1. Capital cost .•• Rs. 1.5 lakh 
2. i4I1nual deprec.iation.= A = (I'-S) err + S1 

·i-n .. 
When P = 15,OO,()O/-

S :::: 10%.01.' P = 15,000/-
erf :::: 0.22285 at i == 15% B.e n = 8 years 

11 = 32,335/-

For 280 days/year and 7 effective hoUrs/day deprecifltion 
component ~ll be Rs. 16.5/hours. 

3. Fuel consumption .(FAO 1974) 
0.14 x 130 x 1.5 = Rs.27.3/hour running 

4. Oil & lubricants (FAO 1974) 
150000 x .005· = Rs. 0.7S/hour running 

1000 
5. Repair & maintenance cost 

150000 x .1 = Rs. 15/hour running 
1000 

6. Operation cost 
@ RE. 600/- p.m. ror a driv€r and Rs. 400/­
p.m. ror a cleaner 
i.e. Rs. 12,000/- per year or Rs. 6.12/hour 
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So total cost is Rs. 

ThE.: cost/da;y: will be 

65.67 per r~ing hours. 

7 (16.5 + 6.12) + 5.5(27.5 + 
0.75 + 15) , 

= say Rs. 210/- per day • 

. Hh3n pne day is 7 hours working time but 5.5 hours 
running time, under 1:oC81 condl tions. 

These ca_!.cula tions are done as it is presumed that 
normally the actual working hours/day will be 7, though actual 
on~way time (running ~ime)' be ~ hours and bal.a.nce Bi- hours will 
be terminal time. By reducing the terminal times (quicker 
loading and unloading) the economics of,truck transport can 
be improved. 

If it does 3 trips per day of 20 km. one way, then it %xaMS~ 
transports 15 m3/day for 120 kms. Thus transport cost becomes 
Rs. O.12/m3/km. driving distance or Rs. O.25/m3/kmS. of lead. 
Thr hired trucks charge Rs. 0.50 to Rs. 1.00 Pf'r m:5/km. So 
the average truck transport cost may be taken as'Rs. 0.60/m~/km. 

The efficiency of truck transport ~y be increased 
by reducing terminal timings. 

Floating: -. 

Logs are brought by trucks upto the Jetty and then 
f~oated down tho creek in the form of rafts. A raft ~or,mally has 
-l':"',,!;._ 5 to 8 logs. 

For 5 l o gs normally it takes 3 floaters and 2 sinkers. 
Rafts are made by lying logs with ' split canes~ The tota l cost 
of making of raft is about Rs. 6. BO/-rft. or Rs.1.?O per m5 

ir say Rs. 2.CO/m5 • Rafts are brought toexport point by 
driving with poles by the raft drivers. ~ft speed is about 
5 kIn./day.- , At 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-ra~ted. Hard woods. araB 
not re-raft8d. The turning and re-rafting cost is Rs.O.8?/m • 

- As an alternative. 'BARGES I may be considered. Log 
dug out channels may be tripd for transport on marshy areas. 

Feeder nnths : 

. "Constructi'on of motorable kadtha roads for use as 
feeder roads cost Rs. 10 to 50 thousand. They last .for 3-4 
years without maintainance. The area being in a-high rainfall 
regi?n 7 the life of kachha road is li~ted. The life can b~ 
improve d if it is made b1ack~to'Pped. 
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wading and unloading : 

The loading and ',unloading opera'tions c~n be exercised 
by yarious ways. ~t may be done'by Elephants, Manual labour 

"or by crane loaders. 

(a) 
(b) 

The probable. cost of v~rious l?adings are given below :_ 

Elephant loading - Rs. 10.20 /m3 • 
,tbtjunl l02d:J..ng - (10 mpn) - @ Rs. '14/-;-. per day o:f Qne 
t, '. ~ ,, " Truck of: 5 m~ :C:l}PEl~f~~ An 30-60 rn!!}t?-tes 
of effective working hours. is taken as 5 hours/day~ they 
can load 6/7 truckslday Le .. 3g to. 35 cm,5/day • Theref'ore, 
the loading cost is Rs. 1.29/m • 

I 

loading cost :for small sized pulp wood is estimated as 
Rso 7/- per mO. 

Iransnort and nrobabl~~ 

The majo~· transport operation can be divided in:to 5 modes 
under 'the present. circumstances. 

1. Truck transport. 
2. Creek transport. 
3. Sea trsnsport. 

Tram line will usually help as a f'eeding mode for the 
truck transport. For creek and sea transport~ various alterna tives 
yet to be sorted out. It is almost agre~d upon th~t the creek 
transport will be don~ ~n barges. 

1I~£~ transnort' ; 

:3 It is estimated that a truck may transport about 
4000 m I year. 

Cost: 
Taking into consideration that the average road distance 

may be 56 km. and creek driving distance as 8 kID., the truck 
transport 'cost will be about Rs. 22.00 per m5 • The e:fficiency 
of' the truck can be increased by reducing ~erminal timings. The 3 
cost of manual loading and unloading is estimated'to be Rs.7.10/m 

.~. 

Barges : 

The creek tra~sport only may be solved by Barges; 
specially when small sized wood is·to be handled. Making rafts 
of smaller sized wood will be difficult and costly. The 
species having dif':ferent degree of floatability will not be 
a problem by transporting timber ip Berges, oesides saving the 
wood :from insect attack. Berges are loaded of creek-heads 
either by (i) Manual (ii) Simple machines (iii) Elephant 
(iv) Winches. It is presumed that 'the Berge loading will be 
about .3 times costlier than the grllck loading cost (Ra.S.OO/m5 ) 
i.e. it will cost Rs. 15/ - per mT 
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~nor transport : 

The rinally cut tiMber and debarked volume will be 
transported out from the site of relling either by skidder, 
ele?hant~ head load or by other methods or their combinations 
depending upon thl? .t.errain. 

Taking int9R .ponsideration of initial inv€'stment o f 
. vArious' transpor't machinaries, animals and. the maintenance 
cost thereof, the approximate cost o~ extraction under various 

, mode of transport may be summarised as belo~ :-
- ~. -~ ." .~ . 

Mode of transpor~ Cost of extraction 
Rs./m3/km. 

Weighte d aver~g~ 
cost of eKbraction 
(Rs./m3/km. ) 

Skidder 
Crawler 
Buffalo 
Blephant 
Gravity Rope-way 

23.78 
73.52 
22·78 
51.75 
33.34 

. 
31.73 

The cost of extraction of 'small wood w{ll be highe r 
by, 25%. Thus- the od):r-road transport cost will be Rs. 3 9 .69 
or say Rp. 40/m3/km., the average lead being token as 1 km. 

Ports and Jettie s : 

- ~ottics are innumerable. Some of them are lUluer the 
control of Forest Department and other with. Harbour authorities. 
The prom~nEnt Jetties in the North ~damnn are Diglipur a nd 
MnyabundGr Jetty. 

Season of extraction 

The North And aman area receives heavy rainfall during 
the period ~rom Hay to Sep tember/October. Hence the extraction 
of timbe r is vf?ry much restricted eve n in inland during that 
period •.. :;t:t _is a lmost s topped - f'rcm the middle of May till the 
dri e r period comes from Sep t./October. The extraction or 
timber sta rts ag~in including furths r __ t.ransportation to main­
land f rom Sept./ ctober'as the sea becomes navigable. - It has 
o 'e e-n: nbservpd tha t no pxtra ctlbn- i s '-fessible during the· r a iny 
s -eEisdh except some turning over of the stocked timber in the 
inland dep':>ts by the Departmental. E~ephants. This is don e to 
p rotect the .. timbe r from the insect a ttack and damages during . 
that rainy season • 

. Accs ssibility s tudies : 

The present· project 
metre s and hus gentle stope 
have obataelo8 m:>re than 5 
have obstacles betweon 3-5 

area is below the altitude of 500 
(~36%). About 38% or the areas 
metres apart; about another 40% 
metres apart and the abalance area 

or about 22% is situated on rocks. 
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The following. taole gives an abstract of the terrain 
classification :-

A) Area into Alti tltdinal classes: 

~;t.No. Alt;ltude No. oi' ,,'plots Percentage 

1. Belbw"SOO m. 323 100% 
2 .. Above 

-~ 
500 m. , 

Tota~-. -323 100% 

Sl.No: Slope No. of plots l:"'ercentage 

1 •. 36% 274 84.83 
2. 3'6-S8% 41 12.69 
3. 58-.-100% 8 2.48 
4. 100% 

. 
Total. 323 100.00 

t 

C) Area into Ground Roughness(obstacle) class! 

Sl.No. Average dist. betw- No. of plots Percentage 
een obstacle. 

!-. 5 m. (min •. ;3- m • .) 0;; 

25 7.74 .. 
2. 5 m" (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 
6. Ground with pt"ecipi- 6 1.86 

touB_ and chiffs-

D) Area in'to accessibiii ty classes : 

Sl.No. D i s t'e n c e No. oi' plots Percentage 
1. Road ,within 1000' m_. - 49 15.17 
2. " II' 1001-3000 72 22.29 

:3. II 11 3001-5000 202 62.54 
4. II 11 5001 + 

T 0 T.Il. L 323 100.00 
-~ 

-
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The following table shows the classification of the area 
into obstacle classes within slope classe s :-

Slope Qround roughness 
Obstacles 

-------------.-----
> 5 m., 

2 - 5 m. 
<..5 m.· 

Very gough 

North Andaman i n % 
over the within 
whole slope 
island class 

56.22 
35.44 
10.55 

4 .65 

42.69 
59.42 
12.41 

5.48 
-------

56% 

5~O 

Total 84.84 
- - - - - - - - - - - - - - - - - j -

300 >- 5m. 
3 - 5 m. 

58% - <. 3 rn. 
Very rough 

2.16 
6.19 
3.4l 
0.93 

100 

17.02 
48.78 
26.87 

7.33 

------------------------
Total J2 .. 69 100 

- - - - - - -... - - - - - - - - - - - - - - - - - -
45

0 
.>5 m. a a 

:3 - 5 m. '1.55 62.5 
58%-100% '<3 ffi. 0.31 12.5 

Very rough 0.62 25.0 

- - - - ---- - - - -- - - - - - - - - - -
Total 2.48 100 

Thus on the basis of slope alone it can be concluded that 
the areas with slope less than 36% Le. about 84.8% of the total 
area are suitable for vehiclar machines such as Tractors~ Frame 
Steered Skidders, CNl-wlcrs etc. 

Each slope can be further classified on the basis o£ 
obstacle· classes, the soil stickyness classes and into slope 
obstacles - soil stickyness cla sses £or better off' road transport 
method. 

Taking into accounts slope and obstac1es together in 
slope ._ 5.6%. the planning f.or . .usc of' ~'l.gricultural Tractors with 
wrench .. or .. use o:f bu.ffalo or (>lephant or a skidder may be planned. 

Classification nrpa i nto soil stickyness class :-

Slope Soil stickyness 

Non-sticky 
Slightly sticky 

. Sticky 
Ve ry s ticky 

Tota l 

Nornh Andaman (in %) 
Ove r the ·wholo Within· slope 
island ClASS 

1.55 1.83 
41.49 48.92 
27.24 32 . 12 
~4.54 17.13 

84.82 ~oo 
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stickyness ~in ~~ Slope Soil North l'-"!}dama n 
Over the whole t'h thin slope _ - - ------ .JsJa,!ld __ _.2~~_ 

Non-sticky e e 
Slightl.y sticky 6.19 48.74 

36%-58% Sticky . 4.03 3:1.73 
Very sticky 2.48 19.55 

Total 12.7 .100 

Non-sticky 0 0 
58%-:100% Slightly sticky 2.48 100 

Sticky 0 0 
Very sticky 0 0 

Total 2.48 100 

The above table shows that in slope class (36% (14.54) 
area has very sticky soils. This may pose a problem fOr skidders 
and tractors. , Thus tyre tracks and chains must be used for the 
area. The poss,ibility o·f use of combination of crawlers and 
skidders may be examined, forme r .for sOhort distance terrain tran­
sport find later .for comparatively longer extraotion to main 
landings. 

;?lope 36% - 58% 

In th8 region 8xtraction mny be done either by cable 
ways or by making skidder paths and bringing out materials by 
elephants upto it. 

Slope c las 5 ); 58L: 

In the present tract dealt with, the area falli~g under 
this class is minimum.. This region may not be extracted due to 
the possibility of soil erosion and environmontal imbalance. 

An abstract of the terrain classification o.f. North 
Andaman into slope, obstacles and soil stickyness classes 
(expressed in percentage) is.appended as below :_ 

Slopo Obstacles So1,1 stickyn€~s North Andarnans 
Plots % over the % Within 

whole slope 
island class 1 2 3 4 5 6 

<36% )' 5 m. Non...;sticky 5 1.55 1.82 
Sligl:tly sticky 48 14.86 17.52 
Sticky . ._-~, . .. ~.-.. '" 

41 12.69 14.96 
. _ Ve-;y ·sticky 23 7.12 8.39 " ~ ...... ~. ~ - .~ 

- - - - - - - - - - - - - - - - - - - - ---------
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Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

. Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

4 

o 
69 
31 

8 

o 
13 
13 

8 

V~ry rough,Non-sticky 0 
Slightly sticky 4 
Sticky :3 
Very sticky 8 

Sub-total Non-sticky 5 
Slightly sticky 134 
Sticky 88 
Very sticky 47 

5 

o 
21.36 

9.60 
2.48 

o 
4.02 
4.02 
2.48 

o 
1.24 
0.93 
0.48 

1.55 
41.49 
27.24 
14.55 

6 

o 
25.18 
:11.31 
2.92 

o 
11.74 
4.74 
2.92 

o 
1.46 
1.09 
2.92 

1.82 
48.91 
32.12 
17.15 

------------- -------------------
Total 274 

------------ -------

36%-58% 

> 5 m 

3 - 5 m 

Non-sticky 
Slightly sticky 
.Sticky 
Very sticky 

Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

Non-sticky 
Slightly sticky 
Sticky 
Very sticky' 

Very rough Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

Sub-total Non-sticky 
Slightly sticky 
Sticky 
Very .. s t ·!cky 

Total. 

o 
5 
2 
o 
o 

12 
4 
4 

o 
3 
5 
3 

o 
o 
2 
'1 

o 
20 
13 

-8' 

41 

84.83 

o 
1.55 
0.62 
o 
o 
3.72 
1.24 
1.24 

¢ 
0.93 
1.55 
0.93 

o 
o 
0.62 
0.31 

o 
6.19 
4.02 
2.48 

12.69 

100.00 

o 
12.20 
4.8~. 
o 

o 
29.27 

9.76 
9.76 

o 
7.32 

12.20 
7.32 

rG 
o 
4.88 

·2.14 . 

-0 
48.78 
~1_. 71 
19.51 

lOa 
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-Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

Non-sticky 
Slightly sticky 
Sticky 

· Very sticky 

58%-100% ("5 m Non-sticky 
Slightly sticky 

· Sticky 
Very sticky 

Very rough. Non-sticky 
Sl.ightly sticky 

: Sticky 
· Very sti cky 

Sub-total Non-sticky 
. Slightly sticky 
Sticky 
Very sticky 

TOT A L 

Roads 

4 _5 6 

0 - 0 ' 0 
0 0 0 
0 0 0 
0 ¢ 0 

0 0 0 
5 1.55 62.5 
O. 0 0 
0 0 0 

0 0 0 
:1 0.31 12.5 
0 0 0 
0 0 0 

0 0 0 
2 0.62 25 
0 0 0 
0 0 0 

0 0 0 
8 2.48 100.00 
0 0 0 
0 0 0 

8 2.48 100 

Most of the roads in Andamans are constructed by Public 
Rorks Department. They are engaged with construction of 'Trunk 
Roads' or rural roads. 

Up-to the Fi:fth Five Years . Plan (1974-78) the total 
length 01 rural roads were 260 kms. In the Sixth F~ve Years 
Plan anothe.r 80 kIns •. road is proposed. Thus the total length 
of 'Rura 1 Road T '-fill be 3-10 kms. 

In all 34 3 kIns. of 'Trunk Road' is to be made connec­
ting South Andaroan, Ba ratang Island, Middle Andaman and North 
Andaman and.9ut of this 89 kms. is proposed l or North Andamans. 
The details are as below :-

\. 

I s I and 

South l'..nda.rpan 
Baratnnga . 
H::lddle .I.ndaman .. -
North Imdaman 

TOT A L 

Proposed road 
(in kIn.) 

110 
22 

122 
89 

343 

/J.ready made 
(in kIn.) 

87 
20 

120 
11 

238 
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It is assumed that all the proposed trunk and rural roads 
will be made within Sixth Five Years Plan. 

Road PlanninR : 

Najor portion 01 North ~daman falls in the slope class 
<.. 36%. If it asswned that the average skidding distance is 1 krn. 
thenthe road density becomes 5.0/00. Thus based on the above 
.figure the total road length needed for whole of' Andaroan is 
14H,.21 lans. and f'or North Imdarnan it is 792.61 lans. 

It may be noted that -the region. has 588.1 lans. and North 
Andaman has k about 116.9 kIlls. of' creek,ways. Out of these creek 
way about 10.7 kIDs. 'in North l.6Ildaman has steamer service -and the -,.­
balance of 106.2 kms. can be. used ,f'or floating. if' floating is 
d:iscouraged-the ab6v:e calculation holds good. 

Qoab 01 construction : 

Owing to irregular and undulating conf'igur~tiQn 01 -the-­
ground, the cost of' roads and bridges varies from place to ple-oe 
t.o _8 ..great extent. However, rates of' constructi(?_~ of various :_ 
types of roads and bridges have been collected :from various orga­
nizations and Departments, linked with the construction works. 

The average costs are as under :_ 

Construction and maintenance cost 0-:[" roads 

Cost ot: J~O.J;1struct:ion . . --.----~--------
1. G./hT.Road !ls. 5. to 8 lakhs/km. 
2. Feeder Road Rs. 3 lakhs/km. 
3. Forest serv~ce rQads Rs.3.5 ~~s/ 

4. Forest .Feeder Roads Rs.1.25 lakhs/ 
km. _ 

Cost of' maintenance 

Rs. 2.5 lnkhs/km. 
Rs. 1.5 lakhs/km. 
Rs. 3~OOO/km. 

Rs. 2,000/km. 

Construction cost of' bridges and culverts 

Cost o:f construction Cost o:f maintenance 

~. 30 m. x 6.8 m. R.C.C.Bridge Rs .. 8 lakhs in total 
2. 3.5 rn. single pipe Ra. 10,000 
3. 8.5 m. double pipe Rs. 20,000-
4. 30 m. x 6.8 m. wooden bridge Rs. 2 lakhs :in total 
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~hipRing ! 

The existing two jetties (at Cornwallis and ~ay~bundar) 
t3re the main 'nodip. for linking -this terri tory with the rest of' 
India. 

The specifications of the existing jetties arca 
as under. 

Name of the Jetties Location-length \vater at Depth of the s hips 
breadth f ,lowest tide. t hat cart b e acco-

modated. 

Port Cornwallis ... 1erial Bay-56 rn.-
10 m. 
Mayabunder-48 m -
12 m. 

5.50 rn. 4.5 m. Draft ship 

11ayabunder 9.50 m. 7.0 m. Draft ship 

Cost of wood transport to main land 

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

Per cu. rn. (m3 ) 

Freight ch.3rges from ~daJ1!B.n to Calcutta 
Surcharge from l~daman to .Calcutta 
Handling chargos at Ca~cutta 
Depot Estt. charges 

T o T L 

Rs. -110.35 
Rs. 43.55 
Rs. 84.00 
Rs. 67.00 

Rs . 304.90 

Saw n tim b e r Per cu.m. (m5) ------------.--------------
Transpo:l.~tation ct;.arges f'rorn Chatham to Haddo 
Freight charges from "~~damans to Calcutta 
Surcharge 
Handli'1.g che.rges at Ca lcutta 
Depot Estt. charges 

T o T L 

Rs . 20. 0 5 
Rs . 73.70 
Rs. 43.55 
RE. 78.00 
Rs. 67.00 

Rs.282.30 

-------'------------.-----------------------~--------------------
Note:- Private ships charge 310 - 400 Rs ./m3 • 
Source:- Timber Depot Offic~r, Calcutta. 

6.3.-5"((, Air Service : 

The Islands are connected 
a week air service from Calcutta. 
Madras is going to be started. 

with the mainland by twice 
Twice a week s ervice to 
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The tract has a number o:f crecks and :few rivers. A regUlar 
f'erry service runs in some of the creeks. Their l.ength is 68.1 kIns. 
other creeks though shallow Pond narro~ but may be utilised £or timber 
f'loating. 

The details in respect of' creeks and rivers are appended 
as bel,y .. :-

Sl.No. 
. -. ---.----~--
"am" of' creek/river 

-------'_ 
1. 
2. 
3. 

5. 
6. 
7. 
8. 
9. 
10. 
31. 
12. 
13. 
14. 

Terapll river 
Thor0ughf'Rr creek 
Gibb creek 
Paichtar river 
Teal creek 

Daina nala 
Kalara crEek 
Balmi creek 
Parangara creek 

Jagannathdera nala 

Radhanagar nal.a 

Total 

Length o:f main 
creek in lana. 

8.750 
3.250 
5.125 
4.500 
3.250 

5.250 
5.250 
6.500 
5.500 
4.250 
3.250 

54.875 

Length o:f subs­
idiary creek 
in kIns. 

6.000 
7.250 

5.125 
18.500 
2.:375 

4.125 
2.875 
0.675 
8.225 
0.'75(') 
5.275 
0.875 

62.050 
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C H fI. PTE R - VII. 

HfDUSTRI1\L POTENTIAL AND WOO D BAL ANCE 

. 7.1. ExistinG Industries nnd N o.rkets: 

1'llero is no 1'/00 cl based industry in north Anclooo..n. Hos t 0 f t he 
industries hnve boen gro.m u p in South and Hi d d:lo And..'U:1.:-.n. 

Tho d o tni1ed list of wood bo..sod industries in 1\.nd [' .. t:1un Islo.n d s 
is a.ppended .2.S oelo\"l:- .. ~ .. 

Sl. II.:\Lic 0 f the industry 
No. 

111i tid ins t- Av e r c..Ge n.nnuD..l consun ­
rule d· c n p n ci.ty p tion in n 3( o.pp r ox. ) 
in . n3( c,.p pro x.) 

1. 

2. 

3. 

4. 

5. 

6. 
7. 
8. 

9. 

Go vt. Soxr :Hill, Cho. th.:u:l 

HIS nIHCO Ltd. 

ll/S .i\.ndor.lnn Tinber Indus­
tries. 

H/S Silve r Jubilee Mul ti­
purpo s e S.nvr Hills. 

HiS KCU::lo.l{.shi Furni ture Snw 
Hi11 ·,·Jorks. 

HI S RD..j ~nno.r Sml Mill 

Hi S Dori1:cl Shu Hill 

HiS D,':1.ri:l,:il" 'Industri os 

HiS VC:no.:pnno.. Pencil rIoo d 
Industries. 

35,000 

10,000 

13, lfOO 

1,500 

10. 

11. 

12. 

Andnr.lo.!l 1~.rooC products So.w Bill 3,009 

Shri Uuri L::Q t S Sr:,1iJ Hill 1,500 

H/S Jnyoshrc o rrinbcr Produ c ts 16, 800 n 3 

13. 1'1/S · Asian 'foo d & PCl..ym.or-e.(P) 
Ltcl. 

14. Go vt. S :-.w Hi1 l, Bi t npur 

15. Anc.lc.r.lnn Ib .rbo u r "iorks So.'_ 
Hill, Li ttl e An c1.::u:.lc.n. 

16 , 800 

4. 500 

3 ,. 0 0 0 

80 n}/dn y=2 3 WOn3 /yenr 

1, 26, 0 0 0 ni11io n s plin ts 

3 n illion sq..n/n nnuD 
on 4 .r:m . l)o.sis( 120001:13 ) 

q r:~3 / d n y=<300 n 3 / y e ar 

550 1.:13 /yeo.r 

50, 000 n.3 / o.nnur:l 

, ,200 r.l3/ o.nnu r:l 

800 n_3/year• 

150 n 3/nonth 

1,0 00 n3/ yeo.r 

1300 0
3/ yon r 

250 03/00nth So.VJ nUl 
4 t.li1lion sq. I o.nnun 
ply. 

6,500 n 3/yc ::T.r 

5, n3/dc..y_1 4 75n 3! yoc..r 
2 ,000 Il3/ y e,'"::.r 

De Gic.les, the fo llowinG tinho r indus t ri e s h n.V0 c o n e u p i n 
.i\ndru:l.:-..n o.n c.':. Pi em bnr I s l,':!.u ds in rpce n t pa.st. 

1. Coopcr"\ ti vo S c..VI Hi l l s , Billig roun d , Hi d rll e An c1nr.lnn. 
2. Ho.tbour SQ.\'"! fri1ls, P or t Blcd..r. 
3. Rn j S hipp i.nG n n Ll Ti obcr Tndustr ics, Dun c1us P o:i.nt, P o r t 

BJ.n:i.r. . 
4. Elcpho nt S Q.w Hills, Gre c.. t Nico bnr. 
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The n.~-·o ve industries consuno nore thOon 1,00,000 r.13 per nnnun 
o.nd o.rc fully dependent on AndnJ:ICln tin"ber. The l.oc::u. people collect 
firewoa c.l fron the lops and tops 0 f cOLlncrciol and non-cof..l0ercial. trocs, 
ro tten 10 GS, fo..ll·e11. trees Oond olsa fran l:1Clngro va 1"0 rests. The dCJ:land 
of 10cC'..1. populCltion for tinbor is very negligi.ble. But duo to 
increase in popul[.t tion o.nd constructidnol \'lorles the usc 0 f tir.rber is ' 
in the incrensinc tren.d. In cOfJpOorison to the bulk pro duce avn:i1.o..ble, 
the loccJ... clcn.=:-,:l':" is very ins1.c;nifico.nt Oond consequently the nujor narke.:t 
"tor tin1.)qr 71.:;_1 ccntinue to be in the nn.i.run.nd. The vlOod TJOoscd 
induptri es : f C ..... lcuttn. o.nc1 l1uclrClS huve 0. Great denClnc.l for Andnonn tinbers 
for the size ":11.(' sho.pc 0 f tho 10 Ga. VJIHCO is at prcsent the nnin 
purchc.ser 0 f n:-_tch 10 GS for their existing un:!. ts in Colcutto. nnd 
~·bclrns. 'The study report 0 f GATT - InternutionnJ.. Tra.de Centre Clne! 
Hnrketill'_; Re,senrch Corporntion Of TndiCl Ltd. rogClrding world n:trket 
trends in Tir_,')or ,~nc1 tinbGr products revenI thn.t there is consideruble 
scopo for c}=1_)ort. oT so.l'/11. tinbcr, wo ad pe.nnel. products and nl. so tinDer 
in round forn. 

7.2. DenClnd nud Supply: 

The AndnDun nnc1 Mcobnr IsIOonds, Cnlcutta, l1ndro.s and 
Vinnkha.pc. tn::\r.l consti "Cute the principnl deno.nd zones 0 f the trnct 
doo.lt i'/ith;. 190:ri5cen) v/o6d bused industries vdth totoI installed 
c.::.pnci ty 1,60 ,000 1:1 (o..pprox.) per unnun nre functioning in 1\ndnnan & 
Nicobnr IslnncJ.s o..nc1 these factories arc fully dependent on loc;:ll 
tir.ibors. Bc.cidos, the Ro.i1.ways, Public \'forks Dop~tt:1ent nnd WIMCO ore 
the nrd.n purchc.sers 0 f Andunnn tin"bcr. The excess is exported to 
vo.rio·us C\.gcl1cics nnd industries :l..n the nninland. 

The trnnspo rtntion o:f 10 gs frmr..l I slctnd to ncd..nl.o.nd renn.ined 0: 
problen so lone. Big loc.ders "-lOre not ensily D.v:tilnble nnd was only­
occOossionclly ollotto<l by the Shipping Corporation Of Indiu. A 
COTIsiclera.ble progress hQS been IJa.de in this respect of C01:u:runicCl_tion 
Oonc1 tb ..... nsporta.tion in the Inst decndes but tho pro blen yet renDins 
:tcU to. 

Severcl portE Clnd berths have c..lrec.dy been constructed in 
Ancbno.n ubi ch nre Clble to ClCCOL1DO dn to the biGGer ships like 'M. V. 
DiGlipur of U 1)out 5,000 dwt. co.pClcity. The Shipping Corporation Of 
Inc.1io.ha.s Clcquired H.V.Diglipur with n view to tro.nsport the·loGs 
fron Anu.:J}:la.n to nDinlOonc1.. At present the biG sh:i.ps like M. V. Diglipur 
nnd 1·1. V.Shonpen c..re being used for trc..nsportntion 0 f tin1)er. 

Besides tho tinDer wood, the Forest Depnrtnent supplies tho 
followinG forest produce. to various ClgenC:l.0S and industries in ~nd 
o utsi.de the lI.ndo.r.lc..n I sl C\.nds! -

Forested Produce 

1 ~ SD.\'/U tinber 
2 ~ Chc.rco nl. 
3. Resin 
4. C~nes 
5~ BOI.lboos 
6. fire,IOO d 

Qunntity supn lied per nnnmJ 

10;000 r.J3 . 
, 42 ;000 kgs~ 

2,68; 966 kgs~ 
7; 64; 92 5 Nos~ 

16,63;522 Nos. 
40,940 n3 
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Shipoon t 0 f tin'!.:·cr by t!le Forest DepClrtt:1ent c1ur1nG t h e perio d fron 
1973 to 197<3 :is opp Gllt-led '.iolow:-

LC}nr _. LC"hS 1n !:13 Snwn tin:)cr in 0 3 Totcl in 1:13 

1973-74 21 C,52 5874 27725 
1974-75 21415 6569 27984 
1975-76 24938 4844 297B2 
1976-77 3592 7 3558 39485 
1977-73 31042 1662 32704 

Tho 'lcn~.n(l of lI.lld.::..no.n tinbers b y tho I n diGn Rn;Llways is 
el1unerc\te(~ .. cloy,:"-

81. NX.l0 c:f tho spocies 
No. 

Quanti ty requi.rccl nnnuclly( 1n n .3 ) 

Gurjon. 1 
2 
3. 

BCldnn, 1}h:i to Clnd Blnck ChuG1W-l 
Po.c1nuk , 

10 , 000 
3,000 
2;000 

15,.000 Totcl: 

Cal eu ttn T.lClrkot requires about 55,000 t13 o f Andnnnn t i l:1bers 
per onnUJ:1 for vnrious \'Iood onsell inclustri os instc.llect in Cru..cut t o.. 
CCIlcutta 18 one 0 f the r.l~n plywoo d pro duction centre in Ind1u. There::t 
are a.bout 34 plY\'/ooc1 fnetories \"lith instclled cnpncity of p roductio n 

.~ 11,945,000 1:12 0 f plywood( 4 1:10. thickness) per a.nnun. Th e plywo od an d 
other wood bnsed inc~ustries 0 f Cclcutto. nre nainly d epe n dent on AncL-u:w.:n 
tinbers. 

There is a . Gre::tt denand of Dntchwood tinbers' in Tnc~ia. Yu din 
reqUires 4.0 10.1d1 1:13 of :nb.tch~"loocl tinbers per o.nnun . Out of' \'/hich 
VfIHCO ru..ono req uircs 1,43,000 03 for its units instcllocl in eli ffor c n t 
po.rts 0 f Indiuo 

The N~tioncl Coi:ll:1ission on AGriculture hC\s projected tho 
following dC!Ja:nc: in Inclin~-

Forest :Pre ,;uc t Pro jec tod d onnn d in '000 n 3 /Q,n l1un 
1980 1990 

Snwn logs 
.. Wood required for pClnel bo .:\rds 

PUlp\'lood 

12 ,649 
' 943 

2; 129 
6;927 

22,648 

17,010 
1, 408 

12 ; 733 
9; 595 

40,746 
LOG wood 

As 
donClTIc1 i s 
hnrve sted 
e i ther in 

To tcl: 

thore is no woo c1 lJo.sed 'industry in tho nreo. , tho lo'c cl 
very insiGnifico.n t . Honce a.1r.rost t h e entire fores t produce 
fron North Andannn is supplied t o t h e existing ind u stries 
Anc10nnn o.ncl :Nicobor TsI'and or in the nninlo.nc1. 
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Inter Island supplies are made through ra1"ts, Sea going vessels 
and barges. The Forest Department uses their own vessels for 
transportation of' logs within the Islands. Transportation of logs 
bet\'leen the Islands and the mainland are Lwintained by t;11e Shipping 
Corporation Of India Ltd. 

7.3. _9onsumption pattern: 

The main req_uirement 0 f the popula-tion in the pro j e c t are::.\ in 
respect 0 f wood is for fire vlood, construction a f neVi houses and cJ.so 
renovation e..I1.d repairing of old houses. 

~P~le ccrea.. is not so thi.ckJ.y populated o.s corxpared to South and 
Hi.dc.Ue l\.ndmilcuIs. The population in the area is 35795 al'ld the number 
of households is 71~77. It is estinatecl that about 5446 fomilies 
inhabi t the are .::,-. 

Based on the available data it is assur.led that about 4% of the 
total houses are constructed in the prOject area every year. A 
wooden house is supposed to have a li -to of 25 years and accor'dingly 
the number 0 f house.s constructed annually a re aQout 300.. Taking the 
requirer,lent of VlOOel for new conotructibn per house to be 23 .. 5 li13 and 
for repairing and renovntion to he 0.3 n3, the timber required i'or 
constructional purpOses rJCurks out to b e as below:-

300 x 23.5 + (7477 x 0.3) 

= 9293.10 m3 /year. 

Desi des, the requirement 0 f timber for a gricul tural implenents 
and constrnction of' country Boat i.s to the tune 0 -t 0.27 m3/farnily/ 
year. Thus the to tal. requirement 0 f timher :fo r Agri C~l tural 
impl er.lents appro tiTaa tes to (5446 X .27) m3 = 1470.4 m • 

The annual reqUirement of fire,lood in the project area is 
abou t 18.69 m3 per family. Thus the total requirer.1ent 0 f ti r,1ber in the 
form 0 f firewoo d is about 101785 .. 74 m3/year. 

7.4. PulpHoo d A vailabili ty: 

During the year 1979-80 a study on the avatlabili ty 0 f Pulp 
wood was undertal~en in connection wi th exploration 0 f -the po ssi bilio'p_ 
ties of esto.hlishment of Paper and Pulp Hill under FAO/G.O.I. & T.e.P/T 
IHD/0004(I). Regarding 1'easibility of utilisation of Andarnan handwood 
for raanufacture 0 f Pulp and Paper at Kakinada, Ani:1hra. Pro.d8;f3h, the 
total avail abili ty 0 f pulpable wood V/a.S estir.l a tcd. 

The pulp wood was defined a.s available ,,"{Ood frOD non­
comr.1ercial sp eci eS' to gethe r wi th the availabl e r osidual £\nd sE1all 
wDod o f conr:l e rcial species. 
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Estinatod ou tturl2; 0 f pul,pwoo deBaseel on 20% OClJ:lploc) as 
obtained in the study is apPcIlded,. oeloli/:-

Di vision 

North Andamun 

Vol. Cn3 ) /ha. 

202.836 321540 

No separate stucly has been nade in respect 0 f pulpwoo d in the 3 
project area. The total outturn OI pu.l.pwood Day be loss than 321540 1:1. 
(As per the Interin Report based on 39% sQ,..npJ_e of the area). '.l'he 
Inventory Report of the entire project area. sho·V/s per hectare outturn 
or total tir,lber as 212.884 T.l3. 

'.5. \.iiJood Balance: 

The ~vai.lable tinber volUT.le should be rcducecl by the l.oc.:;U 
conSuLlption, industrial and other corard. ttlents to arrive at the 
available 1'190(: I'or ne* inCl.u·str:i.cs that Day be rocor:u:wndod. 

Utili. ty 

Plywood 

Matchwood 

CoT.tstructional wood 

Ornar.lcntal wood 

l'-lon-corJmercial Y/ood 

Resi.dual woo d 

Snru..l wood 

To tal: 

li:angrove 

Annual 
yj_ 01 d(m3) 

10058.161 

5603.227 

Local 
denand(n3 ) 

8031.790 10763.500 
8766.813 

13798.784 

31442 .232 

24838. 119 101785.740 

102539.12 6 

84184.68 

Available for new 
industr:icsCt13) 

10058 .. 161 

5603.127 
( -) 2731 .. 71 ... 

8766.813 

13798.784 

31442.2 _32. 

(-) 76947. 621 -:H( 

** The deficit 01'%94.7 .. 621r_13 of firowood is Dade up fran 

84184 .. 68 m3 of' l1angrove fuel'Hood available in tl1e Project area. 

The deficit of 2731_7] Ill
3 of Constructional wood is made up 

fran 13798.784 n 3 of l'J'on-coranercial wood specially in the 
t:1all.ufucture 0 f A(;:ri cul tural implenents. 



- 68 -

REC GfHEl'ID ATION3 

Thi" inYl"ntory rf'!~ul·Gs of ""pc f'orost r~sour9ps and tho ex;i,.sting 
market demand ref'lrcts a rosy potentiality for f'uture ~ood based indus­
tries in the area. The ne~ surpluses avs~lable under various categories 
of utility give a positive indication f'or industrial development o~ the 
arf'8. But th,., indust,rial prospects of the project area fac('d with 
multiple problem. The remoten()ss and paucity of transport and c(Jnlmuni­
c~tion have stood· in jihe wey of' eubs~antial I"'xploi tat ion and economic 
dovelgpment of thp Islands. As such, various facets of :the proplcm sb.ou1.d 
be S]udied in Sufficient depth before an indus~rial ventur~ is contemplated 
in tho ar~a. Some of the major hazards for industrial developm,"nt ar'o 
as belOW :-

Inf'rastructural Pictuu::, : _ 

- Tiil-1979 only 49 kIn. of Tor roads and 2~ Ian c of Kachha rODds 
haye b('en dovoloprd i1) the area. Tho existing gondi-ti 9n cf infrs.s·Gru­
cturc is far :from satisf'actory. In Ans1a.man I£lands ~.nb0Ur is nc>.ithor 
ghoap_ nor abundant dUQ to multiple f'aciiors. ';rho prob le-D 01'_ availab i-._ 
llty ~::f 10cn1 labour is_always a pro!?lem_ Tho local sct~GlrrG ere 
engaged in Agricu]ture and only d u ring l~an season, S~(' nr~ available 
for seasonal jobs in thn ~orests, tho forest labour force is mostly 
mannpd by rocruitpd labour ::from Bihar, Madhya Pradosh and OriSSa. 

vTatf'!r Supply : 

- Scarcity_of 1olatr>r is D_problr:>m in th,., arr:>a. Dgring th~ Summer 
months i.p. from_January_to March, ground watpr is not r~adily aVaila­
blE" in !!lOS~ of thp. ar~as, as the porus sandstope rock p0rmits ready 
sub-soil drainag~ and the updulati!lg ground drain pff the rain water 
intp thE" Spa. Inspitp of_lot 9:f ra~alls (i.8. 32.4p mm.) it is a 
parago" that 'Watpr is SCarcE" in the Islands bpcaus(' not. m:~uch haS be-on 
dO!,'le by way of daIlllJling thE'> wn,:!;c!, stream. o~· making r~scrvcirs :for 
collActing rain 1,Jatrr. Both t~t But Bay D.nd l 1a y ;:;bundpr, £~con Bay 
arpa, drinking-watpr is at prpsont obtained from open ground wa llS 
about 6-7 m-. d€'€'p. 

Thp industrial possibilit,y e.S indicated hereunder aro subj oct 
to conditions ·Chat all the af'or~s{.dd hazards are properly looked into. 

- . 
_ Var}ous Govf'rnmont Depurtment as_woll_ as international 

Organization havo brrn_v~ry_critical about_the pattp~n of £olli~g 
b~ing f'ollo~cd in the A~dumap. Island. They ~ro pointing at poor 
status ot soil_from where vgg9t ation h a s bee!l stripped off. Tho ar~as 
rehabili.tatcd for the rolligces ·and also f'ollf'd .:for plantation of 
crop have showed a marked detori.oration. Tho Goycrnmcnt Of' India sc~ 
up n multi diSciplinary study t in 1976 for suggcs.ting the Govt .• 
abQu:t the prgsent system gf' work__ At preSent. -(ihc G9vC"rnmp nt is_ 
act~vo~ consid~ring to ~ct uE a~oth~~ tgsk f'orce for cycluating the 
present syst~m o:f land ysg._ Under this cjrc~st&nces, the S~cto 
Ggvernmcgt should cOnsidor whethor tho f'elling should be' confined 
::for obtaining natural regenoration and clf':!ar.:fc1ling should be comple­
telY don0 away 'With. 
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APP'ENDIX-=J 

}lATIIODOLOGY AND OPERATIONAL PROCEDURliS ADOPTED FOR. FOREST 
TYPE-'T:IAPPDJG QF-NOR'IlI A~IDM'!MB_U§Jl'IG AERIAL PHOTOGRAPHS . -

1.. Aeriall'JlotO!2:t"8phic C.9'yeraae : 

Aeria;!' photography u.r.dcrtaken during January - February , !974 , 
for Naval Hydrpgraphic_ for Andaman and Nicobar ISlands was made 
for the purpose of photo-interpro~ation. The specifications o£ 
photographs are as under :-

i) 'IYE~ of photogrQphs 
ii) AgE'Ucy 

iii) Sppcification No. _ 
iv) Camf'~'a usc-d 
v) FocaJ ~pngth of tho cam~ra: 

vi) Fermat sizp 
vii) S call'" of photography 

viii) Y par of photography 
: 
: 

available 
t,4e 

Panchroma:tic Black and vfui te • 
I.A.F • 
764-A, Area A and B. 
R.H.K. 
15.:3 em. 
2:3 em. x 23 cm. 
1 :25, 000 
January - February, 1974 . 

_ The photographs have t'ew_ dra1J-backs, which made photo-int;erprei ,n -
t~on di_:f.f'ic-p,l-{' and at plaCf'S douhtful. The drawbacks which might havo 
result('d in SOIllr-r.,.lhat in-accurate delineation 01" various strata are 
meni:.ioned belo"1 : -

:i.) Prin-t.ing of photos is (1xceptionally defective as the total 
contrasts of similar objects appear dif.f'orent in fifty percent of s~rips 
and many t:iJnes even in an individual photo (hnlf' portion is printed 
dflrk and hair light). This has proved quite deceptive for "tho purpoSe 
of photo-in:terpretation. 

ii) - rho php.tography waS carried out dUring January - F ebruary, the 
titne y.rhcn all deciduous -trees do not pecamc leafless. Had th~ pho~o­
graphy bE-en "Guken during Harch - April, all deciduous trees would have 
b~come leafless, rc~ulting acc~rate deli~9atio~ among Evergreen, 20mi­
evo~green a~ D~ciduous ~orest types. Thus tho possib ility of putti~g 
Deciduous forest areas 'under Semi-evergreen t.ypc, or Evergrccn type is 
likely to c~eep i!l. _ _ 

_ _ _ 
iii)_ Thcr0 arc several gaps, i.~. araaS where either the photQgraphy 
has not boen dono o~ aroas_for which photos have not boen supplied due 
to socuri-(;y rrasons. Such arpas ar(') marked as gaps and photo-1.ntorpro­
tation and mapping rr>s"(;ric"(;e>d to portions for which photos "10I'C supplied. 

2. Availabili.1Y of BaSf"> Maps : 

Rrcrnt topo maPS on 1.:25,000 scalc-preparpd-by Survey Of India 
arC' uSl"'d to pro"idp the basn map for transferring tho photo d etails 
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Photo-intorpret3tion Dbjoctivos 

Photo-intorpretation of tho aroa was taken up to achivo the 
following objectives :-

i) 

ii) 

H.i) 

4. 

To pr3pare dotailod land use & Forest covor type map o f the 
islands .. 

To stratify tho crop into homogenous strata for planning foros~ 
resources inventory. 

To dolinoate tho aroa into land type classes dopending ~pon th~ 
topogr"aphy, torrain For the purpose dlf rehabilitation plan an d 
future forost managoment plan~ 

Photo-interpretation Pa~a~~ 

To achieve tho c:tbovo objocti ves t following parameter3 IIJ8,:C C{');l s_ 
-dered for phcto .... interpretati on : 

i) Delineation of vegetation types and land use c lass':'ficatiml o 

ii) Density classification. 

iii} Terrain classification. 

In order to define thosB parameters, photographs were EcUnnL d W l~ 
studied under Stereoscop8 at hoadquaters office, Dohradun and ':8-(::8 :::- en ._,' 
the field, where co-relation b e tween photd parameters an d fi.eld pE ' 3mo~-cl s 
hC!ve been established, keeping in view the limitations of the 0,1 > __ : ' -2 

photographs. As a result of those studies. the l e vols of phO':;D~ "-:_' ,:c," ')':':::" 
-tation in each case wore defined as under :-

Delineation of vegetation types and land-usa c la~r;i f '.r 
As par classification of forest types, according to Ct ·~ · 1i~ & 

Seth, there ar~ cleven forest types in this area. i\ccording]_j ,-
tried to distinguish eleven vegetation types on the photo 0;; t .... J -:: ;_; __ .I " 

of tone t toxture t pattern size, shape of the crowns of the "tre. s .. " 't. 
looking to the limi tations of photO-interpretation technirJu e at· .:'. ;:t p'::~r. .:\ 
to the availablo B & W panchromatic photOgraphs it CQuld be po~s~b lo ~~ 
distinguish only tho following vegetation typos: 

i~l Evergreen Forests 

ii) Semi-evergreon Forests 

iii) MOist Deciduous forests 

iv) Mangrove Forcsts 

v) Plantations 

vi) Scrub Forests 

vii) Scrub with Bamboos. 

In Non .... forest aroa t land cl9ssi fication was carried o :J t as per 
the existing land-use, as seon and interpreted on tho photOn 
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4.2 Density classification; 

stratification into homogenous strata depends on several facto~so 
Somo of the main factors which are usually considered for delineation aro f 

i) 
1i) 

iii) 

Crop average height 
Size and shape of crowns 
Crown density of tho crop. 

The first two factors arc not considered for making homogenous 
strata due to photo-interpretation limitations on the availablo photos,,­
Here, only density aspect has beEm considered which is basad on emergent. 
dominant and co-dominant troe s. The! f01lowing donsi ty classes ha va been 
adopted for classification purpose I 

1. More than 60% 

30% to 60% 
5 to 30% 

Code 
--1-

2 
.3 

The donsi ty code has boon assigned in the denominator. 

4 .. 3 Stratification of terrain classes: 

Rttempt has been made to classify terrain by studying aerial 
photographs under storoscopo rather than doing in on topo shoets. In this 
respect an experiment was carried out and on tho basis of the result of 
the eXperiment, it was concludod that terrain classification carried UndIDI' 
threB dimentional effect dirodtl.y on photo is much more relevant and prac­
-tical from forestry point o·f view_ than to do it on topa-sheots. Howeve:c~ 

in Caso of doUb~, topo shoets wore also examined. 

Exami.nation and stUdios of photographs have re.vealed th.e fol~owing 
terrain c lassi fication . . 

i) 
ii) 

i.ii) 

tlat to gently rolling and undulating terrain 
Modorately hi~ly terrain 
Hi11y terrain 

This terrain classi.fication, at bost, Can be a generalised assess-· 
-mont of topography than what it may actually be in the fiel.d. However~ 

it Was folt that this forms the basis and wou1d serve the purpose for 
achieving the third objective. 

5. The Class.ification Systems l: 

5.1 Type 5iZQ Speci fica tions 

Minimum area for deYineati.on in forest stands and non-forest 
land was considored as .5 em. x .5 em. on 1 :25,000. 

tor terrain classes tho approximate minimum areas are kept 
variable i.o. for first two terrai.n classes minimum area of dolineatio~ 
is kept as tQO ha. and for class 3 it is kept as 40 ha. 

Unsar abjocts such as rivers, creeks, stroams, for\3sts and 
land-use types ~oss than 2 mm. wide an .photographs wore not separated on 
1 :25,000 
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5.2 Tho foroat and land-use classificat~on 

Tho vogotation typos and land use c~sses usod in photo-inta~pr8-
-tation are as bolow : 

5.2.1 Forestod areas 

Mangrove forests Earlier disti.nguished from rest· of,· tho fo::: ,_ u·;; 
crop bGcause of their gregarious nature. These aro composod of' a row 
species of a particular family namely Rhizophoracoae. 

~ This type consists mainly of Rhizophora spp. mora or less i.n pure 
form. Tho crop appears like a woo~on carpet in da~k grey tone on aerial 
photos. This is homogenqous t uniform and having comparatively lesse~ averegG 
height and mostly found in totally mergod Or sub-margod Water logging arOas 
along the sea coasts. 

Bruguiera 
M2 This c:o': consisting m9in ly of' ;.f......,:::._-.c, __ . spp. arHJGaring on photo 
more or loss s~m~lar to tYPG M excopt tho tone, which.,.i.s gonerally whi. ti oh 
grey or varying to lighter grey. Crop hoight is mare than that of M1 anG 
it COmes on little highor Qlovatio~. 

_ . . BruR'uj.era 
FIt places the spec~os of . ".:!_;:, ~~~ and Rhizophora nomR •. ;lIt.A\:lnixed 

I"mseparateable. Such arOas whor~'(1l1?J;n. and Rhizophora come into~·lni vrorl 

approximately in fiFty FiFty ·ratic- categorised under M3. 

§fa Evergreen Forcsts Includes both categories of evergrean forests 
i.a. Low hill val10y ovorgroan Forests ~nd Evergreen Forests on hi~ls. 
Forests arc. mul ti-storayed Clnd the top-mos t canopy is formed by tCJ 11, 
gigantic trees of which Dipterocarpus spp. is tho most common ,among othor 
associates which aro Plerygota alata. ierminalia bialata 9 Calophylum ~~­
-latri. Albizzia stipulate, Artocarpus chaplBs~t Anthoceph~lus cadamba ate. 
Gregariousnoss of species is absent .. The forl3-sts aro dense with a closed 
canopy. 

Crowns of indiVidual trGOS are marc compact, smaller in size and 
darker in tone. Some araas coming i.n this type hava been exploi.tGd in tho 
past and mature troGs of commorcial spp. havo already boen romoved, ~horDDs 
rest of tho aroas arG still virgin_ It is difricult to mark virgin and 
exploited areas but an attompt has boen mado to sep~rato out areas having 
bigg~r sizGd crowns (i.o. Maturo tr~~s) in tho top canopy f'rom areas hal.!i.nq 
only crop of smaller sized crowns (which is generally unif'orm in tho top 
canopy having hardly any troe of bigger crown). Accordingly, maturo ~rop 
has boor. givon a symbol lE' and young crop as tel. 

~s Somi-Everqrocn Forosts A transition type between Evorgroon and 
MOist DecidUOUS forests and consists of' species found both in evergreen 
and evergreen and Moist Deciduous typos. The de-marcation between 5emi~ 
-evorgreen and Evorgroon on one hand and semi-evorgroen and Moist Do c:l-d , !O_-,-; 

an tho other .is not s·harp and may overlap. Thero is a variation in tho si:·", 
of crowns and stand hoight. 

Tone is genera lly li.ghter than Evergroon but darker than DecidUOUS 
forests. Photo-paramators also exhibit the prop~rties of E'Worgroen_ and 
Moist Docidueus forest typos,. simultaneously in the same region. Mature 
crop and young crop, as described in Evergreen forests are symbolised as 
's' and 'st. 
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Old Moist - Deciduous Forests Multi-storeyed irregu),~r forosts:p 
confined mostly to hilly slopes and met with thro ughout And 8 man Islands. 
ThGl uppor storey is mostly of deciduous species. intarcep t ad with o c casional 
oYergreon spocies. The important spp. coming in thesGl forests is pto roc a rp u s 
dalbergioides commonly known as Pad auk ,along with other associate s, which 
are Terminalia bia13ta, ..I. ~nii, T. procera. Slightly lower i,n height a re 
Canarium ouphyllum, Bombax insi9noo, Tetramoles nudif'lora, Chukrasia 
tabula~is and Albizzia lebbek. Tho species start becoming leaf;r.~,ss f r om 
December onw3r~'-:;ndbecomo totuily deciduous~ by the Olld of March. Thaso 
species, While leaf'less appear lighter in tone or-say whitish 'on panchro­
-matio b·lack ,i_ nd wt,i to photographs. The t one factor, is considered in 
do linos. ting Doc:iEluous fforests from Evergroe n o r .Semi-overgroen types. 
Other factors considerod in .idontification of Deciduous forests were crown 
sizo (whi?h aro biggor and scattored) and ir~egularity i n hoights a mong 
individual spp. 

Sinc~, phDtographs on ' which tho intorpret.ation has b oon dono wo r D 
taken in Jan-Fob p 1974~ somo of decidUOUS forests had not bocomC3 l ea fJ.oss 
in certain locali.ties duo to more moist conditions in tho soil. He n ce t hera 
is a possibility of including somo patc~(3s of deciduous forest in the 
category of Evergreen or Semi-overgreen forests. 

The symbols 1D! and td I are use d for mature and young crop in this 
category also. 

.: 

Beach Forests (Littoral Forests) - These forests cou~d not be, distinguised 
separately on eri,al photos as t he characters of .photo-parameters of this 
typo have boon mi:xed with low-Evergreen Forests. ThOroforo. this ty'p e has 
been merged with Ever-green FOI' osts ~o~~y • 

.2. Plantations . Planta tioos raiseq in forest areas such as Teak, Padau k , 
pyrema, Coconut or any other. spp. irre~pective of their age are taken up 
in this catogory. Plantation arOas could be easily distiri-guishiid rrom 
natural forest crop duo to their homogenous toxture and uniformity i n ~he 
pattern of crops • 

.§.£ Scrub Forests 'Areas' having stunted growth of vegetation, averag e 
I height being ~oss than 6 metros ur so. Such arOas are v~ry small in extent 

and occur whore climatic conditions aro adverse .such as on saddle hills 
where wing voleci,ty is too much or 69il factors are not favourable. 
These aI'Gas could be ide nti fied on photos due - to .their light _groy I t~ne, 
lesser height and small sized crown of treos. 

~ Scrub forosts with ba mb oos Although b a mb oos and c a ne s are 
commonly found in Evorgree n:p Sem~-e vorgreon an d Moist~Dociduous forests 6 
of Andaman Islands. but those a rc not seon on ~erial photos a s the y como 
in the under-storey. Tho top storeys of these for e sts are so dense and 
compact that under-storey is hardly visiblo on aorial photos. So a ttempt 
has not boen made to mark bamboo areas in suc h f o r o sts. However, w~on 
bamboos or Canes occur a s pure patc hes or intsr-mixed with scrub for e sts, 
these have be on marked on aQr~al photos. 

B. Forests Blanks Areas without any tree growt h of haVing .05 
tree density coming wi thin forest area taken up in this cla ss. 
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5.2.2 Non-forest Areas 

c Cultivation and hgbitation Cult iva ted fialds and villages and 
~i habitation areas wore inc l ud€d in this t ype. 

~ Water Bodies - In c lude reservoirs, big tanks, ponds, n a tura l 
streams, rivers and ~7ro~ks'if the ir. width i s mora t han 2 mm . o n p hoto 
On 1 S 25,000 and 4 mm on 1 ; 12,500 ph o to scale. 

W2te r sur f ace appe2rs in d a rk grey to white in t one de p endin g upon 
tho sun angle and the Camera position • 

.!Q.!.. Orchard's and Non-forestry Plantation Orc hard t B and Nan-Forest ry 
planta tions such as of Coconut, Rub ber, tea or cof f e e g a rdens i ncluded in 
this catogory. These ara generally locatod out -side tho forests. The signs 
of habitation in ths vicinity aro also s oen. 

IX' Ba rron arOas a n d gra ss lands Grass-lands a nd Ba r re n areas f o und 
~Non-forested area are included in t his c a teg ory . Tre es i n s uc h areas arc 
either vary scanty or absentT Such areas appear in grey t one and smooth 
in texture. 

5.3 Tho Donsity classification of forested are as The de nsity 
classes used throughout the photO-inte rpreta tion were b a sed on the e x t ent 
of the crown of over-storey tree s i .e . d omi nants and c o -oomi nants only. 

Thrss crown-cove r density classes were recognised. 

1 • High Donsi ty 

2. Modium Dens i ty 

LDw Donsity 

. . 
Over 60% c rown CO VGr o ccupie s by 
a ver-storey tre es . 
From 30 to 60% of crown cover 
occupi e d by ovor-storey troe s. 

from 5 to 30% of crown ~ove r 
occupied by ove r-storey trees. 

Density less than 5% will come in Forest Blamk s c a t e gory. No 
density classification d ono in Mangrove f orests , Bamboo/Scrub fo rests an d 
plantations. 
5.4. Torrain Classification Each de linea ted unit classifie d into 
terrain classe s. Throe classe s we re define d as below : 

1. F~at to ge ntl y slo ping an d undu lating t e rrain 

Lavel, gentle to mode rately undulating o r s lop i ng 
country. It include s l ow-la n ds, fla t plains platea u s , wide U 
_ s haped va lle ys, gen tly hilly country or relatively level 
country broken by a s e rie s of low hills which form a corruga ted 
or wa shboar d appearance . Ave r age s lope not exce eding 7%. . 

2 .. Mode r a t ed)! ·hilly __ t9.F~.!l 

!t i~c lude s moderate long slopes, slop e gradien t variab l e 
but will be steep e r i n compa rison to s lopes c ove red in c a tegory 
I. Co un try usually r oug h and shar p ly disse cte d .. Ave r age s lope 
not excee ding 25%. 

3. H:illy t errain 
It include s oxcessive ly s toop country and vertic al cliffs. 

Mora than half o f t he a rea with l ong continuous slopes ha ving 
gradients in e xcess of 25%. 
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6. Method of Annoto~ 

In each dEllinoated forost ~ypo and lan d uSE! c lass, ,prescribed an d 
code symbols were gi van. Densi ty co do 'assumed in Numerat or a nd te rra i n 
classification in the denominator 3.g. E-1 ~mean~ rorosts belon g t o 
Evergreen category and tho crop will be ot high density (more tha n 60 
percent). Its terrain type moderately hilly. 

7. Allailability of Topo maps 

The Proj~c t arl3.:l i .s coverod by the f ollowing 1 :25, 000 
scale survey of India ·topo-sh€lots. , . 

1. 86 C/12,6 1 

2. 86 C/14/3 & G 2 

3. 86 C/1 5/1 ,2 p 3 , 4, 5 & 6 6 

4. 86 C/16/1,2,3,4,5 & 6 6 

5f 86 0/9/4 1 

6. 86 0/13/1 ,2p3~4p & 5 5 

7. 86 4/2/1,2 & 3 :3 

B. 86 4/3/1,2 & 3 3 

9. B6 ~4/1 ,2 & 3 3 
10. 86 W1/1 1 
11 • 86 K/7/1 .& 2 2 

Total . . 33 

out of these above s heets , only following sheets could b e made:! 
availablo by Survey of Ind~a for tho.purposeLtransferring t he photo 
details to base maps. 

1. 86 C/12/6 1 
2. 06 C/14/3 & 6 2 

3. 86 C/15/2,4 & 5 3 

4. 86 C/16/1,4 & 6 3 , 

5. 86 0/9/4 1 

6. 86 0/13/1,2,3 & 4 4 

7. 136 413/3 1 

8. 06 4/3/1 & 2 2 

9. 06 4/4/1 & 3 - 2 

10. 86 rV1/1 1 

Total . 20 . 
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8. 100% Photo-interoretation 

Hundred percent photo-inturpretation Was carried out 
by stereoscopic oxamination of aerial photographs. The preliminary photo 
propnration work viz marking of principal points~ their transforence, 
drawing of match lines and marking of effectiv~ area were carried out 
bofore starting 100% photo-interpretation work. While marking the effect~ve 
area, it Was onsured that no area is oither loft out or included twice. 
Photolnterpretati on Was confined to the effective area marked on each 
photograph. 

Tho general land use pattern and distribution of fores t 
types in the projeGt area ware studied on photos during pre-field scanning 
and later on in the field. In :::January, 1978 field vorification and photo­
-interpretation chocking was carried out by the Photo-interpretatiorn Party. 
On the basis of field studies, aboU~ mentioned classifica tion s~stem was 
ovolved. The interpretation has been carried out by photO-interpreters of 
the organi sation. 

9. Preparation of thematic maps 

The interpreted details of the aerial photographs were 
directly transferred to above referred available Survey of India t a pa base 
maps on 1s25~OOO scale. The transference work was done by the trained stafF 
of the Survey of India who had sufficient experience in photo9ramme try and 
vegetation mapping. VertiCal sketchmaster Was used For tho purpose. The 
transference checking, edge adjustment of the sheets Was carried out 
jointly by the officers of Preinv8stmont Survey and Survey of India. Fair 
drawing originals were prepared for taking Ammrnnia copias of Forest type 
maps-

10. Aroa Calculation 

For tho purpos~ of area calculation dot grid tsmplot 
Was used. Brea under different l a nd use ~ forest types in each sheet 
Was tabulated separetely and complied. 
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