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Abstraet

The NicobarMegapode, a mound nesting megapode, occurs astrvosubsp ecies,Megapodius
nicobariensis nicobariensrs andM. n. u-bboni,endemictothe Nicobar lslands. Tlioughtto
be endangered, thi.s survey found it on almost all Nicobar islands rryhere it historically
occurred and concluded that, as a species, it is currently not endangered. tt h6 probably
becomeextinctonlyon inhabited Pilo Milo island. v/hile^4. n. abbottiissecure otherthan
on small outlying islets, M. n nicoltariensisis threatened on all but 3 islands of its range.
Loss of population of M. n. nicobariensiswas indicated both bysignificantlylowermound
densities and bya higherproportion of abandoned mounds toactive mounds when compared
withM.n.abbotti-Datawerecollectedforl2Tactivemounds ofM.n.abbottiand85active
mounds of M. n. nicobariensrs, and it was estimated that B4B and 312 active mounds
respectively are Present, and the population of the species is between 4500 and 8000 adult
birds' Although hunting and collectlon of eggs existed, the main th reat is the loss of habitat,
particularly coastal forest which is the megapode's primary nesting habitat, to coconut
plantations.

of the 1 76 species of birds that are endemic to the zoogeographic subregion of the lndian
peninsula and its environs, 14 are endemic to the Aniam"an and Nicobar islands. ThuswhiletheAndaman&Nicobarislandsaccountforonly 0.2,hofthelandmassof South
Asia, it has approximately B% of the endemic avifauna of the region, thus making the
islands a high priority area in the conservation of lndia's avifauna. The new IUCN
criteria for assigning threat status, have been applied to each species and subspecies
endemic to the Nicobar islands. The applicaiion of the crite;ia on 45 species and
subspecies indicates that 1 B species or rrtrp".ies endemic to the Nicobar islands are
endangered (1), vulnerable (6)or nearthreatened (1 1). Six species and subspecies are data
deficient and 21 are of less concern or abundant. Six bird lpecies have been introduced
in the Nicobar islands. of these, four are from the mainlanj and two from the Andaman
islands' The introduced Andaman Redwhiskered Bulbul may result in the extinction of the
endemic Nicobar Bulbu l.

Although as much as B0 % of the Nicobar islands are still covered by primary forest, andthat at Ieast 60 o/o are. relatively undisturbed, the trend oueithu last'decade iiru, ,ir" to
Srave concern. Based on the number of,endemics present, the Nancowry gro,ip of islands
was identified to be of,primary importance to endemic avifauna followld by th" CreatNicobar and Car Nicobar.Sroups. The priority islands for avian conservation are Great
Nicobar, Camofta, Katchall,,Nancowryand Car,'Nicobar. Aprotected area network wherebythe Nicobars will receive the necessary legislature to ensure their long+erm surviual isproposed' Two issues, population growth aid developmentwere identiTied as oiprimaryconcern of the Nicobar Eroup of islands. Specific issues of concern that have graveimplications to the N icobar islands are given.The single largest threat is a proposrt'to *ut .creat Nicobarafreetrade portand to build a drydock"ana r"ir"ttlngfaciliiy in tn"t}rt1,"u
bay which, if implemented, will destroy the Nicoba, islanii.

Keywords: Megapodes, Nicobar megapode, endemics, avifauna, Andaman & Nicobar
lslands

v
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309 758



310 759



7.. 
= 

An aa m an& Nicoborls Jonds

People

Theoriginal inhabitants oftheAndaman group of

islandiwere tribes of negrito origin' Three broad

groups were recognised. The CreatAndamanese

6ccupying the main Andaman islands were

segregated into the Cheriar, Kora, Toba, Yere,

fe-de, luwri, Kol, Bojigyab, Bea, Balawa and

.f arawa;the Onge occupied LittleAndaman, and

the Sentineleselnhabited North Sentinel (Mathur

1968). The Nicobar Sroup was colonised by

people of mongoloid ori gi n'someti me before the

bh risti an era' (5i n gh 1 97 B).Two d i sti nct grou ps of

people are present. The Nicobarese, who are

essentially lrorticulturists inhabitthe coast of 12

islands in ihe Nicobars with dialectic and cultural

variations between different islands and island

groups. The Shompen are essentially an interior

ioresi dwel I i n g tri be and on ly i nhabit Creat N i cobar'

ln the late 1 8th century, the East lndia Company

made concerted efforts to establish a permanent

settlement in the Andaman lslands, to control

piracy and to preventthe killing of shipwrecked

mariners. An attempt in 1 7BB to establish a base

at PortCornwallis was aborted' Afterthe FirstWar

of lndependence in 1857 apenalsettlementwas

establiihed at Port Blair. Between the 1 600s and

the mid 1 800s, the Danes made several attempts

ai colonising the Njcobar islands, unsuccessfu I ly,

and in 184-8 formally renounced all claims of

sovereignty. ln 1869, the British announced the

o..up"Iion of the Nicobar islands and briefly

established a penal settlement on Camorta'

DuringWorld War ll,theJapanese occupied the

Andarian and Nicobar islands between 1 942 and

1945. With lndependence, the Andaman &

Nicobar islands became a paft of the Republic

of lndia.

Though there has been a tenfold increase in the

human population ofthe islands, most i ndi genous

tribes have drastically reduced in numbers' From

about3500 in1 B57,only 32 CreatAndamanese

survive today;the cause - syphilis, pneumonia,

measles and manslaughter, and only six of the

original 11 tribes now survive (Mathur 1968)'

Frim 672 in 1901, the Onge now number only

98 (Verma 1989), and are confined to a tribal

reserve at Dugong creek, while their forrfier

territories are now occupied by both mainland

2

and Nicobari settlers (Saldanha 1989)- Both the

Jaraw,as and Sentinelese continue to be hostile to

outsiders, though friend ly contact has been made

(Awaradi 1ggo, Pande et al. 1 991 ). The

Shompens were believed to number 348 in

1901, but declined to 212 in 1981 and 149 in

1989 (Verma 1989). Only the Nicobarese have

been ableto adjustto mainland civilizations and

their numbers have increased over the years'

The increase in human population of the islands

has mainly been due to immigrant mainlanders'

Until 1 941 the annual population growth ratewas

0.5%. The post 1950 period saw an enormous

population increase from 30,971 in 1951 to

\d8,741 in 1981 (singh 1981). BB% of this

increase has been in the Andaman group and has

largely been due to immigrants from mainland

I nd-i a,'refu gees from B a n gl adesh and repatri ates

from Sri Lanka (Saldanha 1989).

Vegetation

Theforesttype oftheAndaman & Nicobar lslands

can be broadly classified as tropical evergreen/

with minor variations from north to south

depending on rainfall, type of soil and degree of

salinity (Balakrishnan 1 989).

About 15'/. of the total area of the islands is

mangroves, dom i n ated by Rh i zophora mucron ata,

R. cin j u gata, B ru gu i e ra gym n o rh i za, B' p arvif I ora

andCerlopstagal. Based on the proximitytothe
sea and salinity of the soil, Balakrishnan (1989)

classified the vegetation into littoral and inland'

Strand vegetation occupies the sandy coastal belt

and includes herbaceous dune formations and

wooded beach forests./po moea W-caPraenormal ly

domi nates the outermost belt of herbaceous plants

which grows just beyond the reach of the waves'

Adjacent to or behind this, the vegetation is

dominated by the dense shrubby growth of

Scaevol a ser i ce a andits associ ate speci es' Where

l. pes-caprae formations are absent, as in
retreati n g coast I i n es, Bar i n gton i atormati on s are

seen. The beach forest which occurs behind the

san d-du ne zon e an d the B ar r i n gton ia formati ons

is dominated bytrees such asHern andia peltata,

Thespesi a pop u I n e a, M a n i I kara I ittoral i s, I nts i a

bijuga, Syzigium samaragense, Sophora

tomentosa and C I oc h i d i o n cal ocarpu m'

311 760
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idalorswampforests occur in lowland coastal
reas where the soil is wet or marshy but not
ooded bythe sea except durinB very high tides,
nd is characterised by small erect aerial roots
nrerging from the mud. The dom i n ant trees i n th i s

)rest type are Cerbera bdollam, Heritiera
toralis, Barringtonia racemosa, and their
ssociates like Ficus retusa.

rland forests are comprised of two types.
vergreen forests are dominated by species Iike

Dipterocarpus griffithii, D. turbinatus, Hopea
odorata, Sideroxylon longepetiolatum,

- ::tpermunt malaccense, and Planchonia
' : : -: a n i c a, lvith an u nderstorey of smal ler trees

- - 
^ zs B acc a u re a sap i d a, My ri sti ca gl au cescen s,

a,:dananica and Buchanania platyneura.

- =, :tuous forests occupy hilly region and are-:, :luous torests oCCUpy htlly regron and are

-. - -: rated by Pterocarpus dalbergiodes or tl.ie
I 

= : a u k. T e rm i n al i aspp., Canari u nt eu phyl I u m,
- znthus kurzii, Parishia insignis and Albizzia
:3Dek are also common.

--: ',egetation of the Nicobars shows striking
.; s-.imilarities with that of the Andamans. The

==^era Dipterocarpus and Pterocarpus, wide
.:reaci in the Andamans, are not present in the
'r,cobars. Cenera such as Cyathea, Otanthera,
-. :: :o n i a, Cyrtan d ra, Stemo n u ru s, B e nti ncki a, and
7^,opaloblafepresent in the Nicobars are absent
- tne,Andamans (Balakrishnan 1 989).

Endemism

C: the 5357 species of fauna covering all major
:roups recorded by Rao (1989), 487 (9"tb) are
:rdemic. lf marine species areexcluded (none of
';,hich are endemic), 13"h (487 oi 3704) are
endemic. Endemism is very high in some faunal
iroups such as birds where 39% of the 2 70 species
and subspecies recorded from the islands are
endemic (Abdulali 1964a, 1964b, 1966, 1967,
1971, 1974, 1978, Das 1971, Dasgupta 1976,
Ripley 1982). Other vertebrates also show high
degrees of endemism; 6O'/" of 58 species of
nrammals, 31 .94% of 83 species of reptiles and
20% o{ 10 species of amphibians recorded are
endemic (Rao'l 989). High endemism is also seen
intheflora; of the 1 454taxaof angiosperms22l
are endemic, 60 of which are only known from
type specimens and 22 only from type Iocalities

SACON Technlca! Repcr! 2

(Rao 1 986, Balakrishnan i 989).

The Nicobar group of Islands

The Nicobar islands can be divideci into three
distinct sr-rbgroups. To tl-re south is the Creat
Nicobar Broup consisting of trvo islands larger
than i 00 sq knr, nine islets smaller tlran five sq

knr, and a few rocks. Four islands are inhabited.
The human population on Creat Nicobar (6831

people) has botlr tribal (B%) and mainland
lndians. The tribals are thinly distributed along
the southern, western, and nofthern coasts. 557o

ofthe mainlanders are in thetownship Campbell
Bay m idway u p the east coast, and the renrainder
pursue agrarian livelihoods along the south-
eastern coast. Little Nicobar has no mainland
setilers and the tribals are distributed all around
the island. Kondul and Pilo Milo are inhabited
islets. Meroe, Treis, Trax, Menclral, Megapode,
Cabra and Pigeon are uninhabited islets.

About 58 km north of the Creat Nicobar group
is the Nancowry Broup which consists of three
islands larger tlran 1 00 sq kni, two of 36 and 67
sq km, three less than 17 sq km, two islets and
a few rocks. Seven islands in this group are
inhabited with a population of 12,464 people
compri sed of both tri ba I s (64%) and mai n I anders.
The tribals are distributed all around the islands.
Mainlanders do not own land in the Nancowry
group, and about BA"/o are either employed by
Covern mentAgencies, Tri ba I Cooperative Societies

or trade sectors. 20o/, of mainlanders in the
Nancowry Broup are Sri Lankan repatriates who
have been settled on Katchall and w,ho work on
the 600 hectare rubberplantation there. Tillanchong
and the lsle of Man are the only uninhabited
islands of the group.

The northern most subgroup comprising of Batti
Malv and Car Nicobar is BB km north of the
Nancowry group. Batti Malv is uninhabited and
Car Nicobar has a population of over 19,000
peopl e, B0% of whom are tri ba Is. The mai n landers
are mainly employed in Covernment and trade
sectors.

While most Nicobar islands havebeen designated
as tribal areas u nder the Protecti on of Abori gi nal
Tribals Act (1957), there has been colonisation
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anC a contirruing inflor,r,of nrainlarrcjers. The
settlenrerrt of ex,service ntelr ir-r Creai Nicobar
began irr 1969 and 337 fanriiies v!/ere seitieclon
Creat N icobar for n,[i ich 1 499. 65 lra. oiforest r,t'as

cleared on the southeastenr coasl of Creat
N icobar, eaclr fan"rily receiving 4.45 ha (Saldan ha
1989). Horvever, ti-re actual loss oiforest n,as far
more because of the construction of roaCs (tlre

North South road is 51 krn lorrg, w,iti-r settlemerrts
upto km 35, andtlre EastWestroad is4.l km long
with settlements up to km B). 268 families of Sri
Lankan repatriatesweresettled in Katchall in the
early 197As, and necessary infrastructure was
bu ilt. With the open ing up of these islands, there
has been a rapid growth in the labou r, fish ing and
trading sector. Thus, there is no inhabited island
in the Nicobar islands which isfree of mainland
i nfl uences. Every ls I and, and most tri ba I vi I I ages,
havesomeform of mainland activityand include

" powerhouses to generate electricity, schools,
primary health centres, mainland fishermen or
other floating mainlanders who stop by, use
resou rces of, trade with or work for the N i cobaris.

The habitat characteristics of the islands vary. ln
the Creat N icobar grou p, al I isl ands are completely
forested. A small proportion of the coast of the
larger islands is mangrove. ln the Nancowry
group of islands, the central portion of all islands,
excepti ng Katchal I and Ti I Ianchong, are grassl ands
(over 60o/o of Trinkat and Teressa, 30-5O"k of
Camofta and at least 20ok of Nancowry and
Bompoka), often extending to the coast itself.
Various explanations exist for the occurrence of
these grasslands, primarily that they are man
made. However, there is no historic evidence that
colonisers cleared forests for animal husbandry.
lndeed, the existence of the endemic Nicobar
B I ue ll reasted Qu ai I Cofu rn i x c h i n e n s i s tri n ku te n s i s

in these grasslands is an indication that these
grasslands are so o ld that not on ly d id col on isati on
take place, but speciation occurred as well.
Within the grasslands there are patches of forest.
Asubstantial area of thecoastof Camorta, Trinkat
and Nancowry is mangrove.

There are significant differences in the faunal
profiles of these twogroups, although they remain
largely similar, For instance, the Blyth's Nicobar
Parakeet Psitacula caniceps occurs on Creat
Nicobar, Lifile Nicobar, Kondul anciMenchal but

4

is abserit in the l.Jancowr?v group. Tl-re Nicobar
B u l brr l Hyps i petes n i cols a r i e n si-s i s present i n tire
Nancowry group but is absent in the Creat
N i cobar C rou p. The N i coba r rVlegapode occu rs as

t'rt o distinct subspecies;A4 egapodius nicobariensis
nicobariensis in the Nancow,ry group andM. n.

abbotti in the Creat Nrcobar group. The
Nicobar Racket-tailed Drongo occurs ori Creat
arrd Little Nicobar, Katchall, and Car Nicobar,
but is absent on other islands of the Nancowry
group. Tlre differences are also evident in the
herpetofauna; Pit vipers are common on the
Nancor,vry group but are either absent or very
rare in the Creat Nicobar group. The endemic
Nicobar Crab Eating Macaque is present orrly
on Creat Nicobar, Little Nicobar, and Katchali.

Three islands in the Nicobar group, namely,
Ti I lanchong, Batti Ma lv and Megapode lsland, al I

u n i nhabited are wi I d I ife sanctuaries. Creat N icobar
is a Biosphere Reserve (BB5 sq km) whose core
area consists of two National Parks (536 sq km).

liil
l:i
iil

O "**"oo* 1.

9 Batti Malv

Chaura O I:':H:,
,"r.rru (o"o**

-- ** ggt *-

*o"n^,AQNancowry

Sombrero Clunr'el
,Tra;i

/'*"Meroe g

Pilo luil o ------7rr\, ".#13
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.
Kondul------- ;3

GreatNicobar
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Figure 2. The N icobar group of islands
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ancl often inaccessible, foi-est and not all
nrounds are discovered (Dekker 1990).

Consen,ation of megapodes is relatively eas),

because restoration of populations can be
aclr i eved by the arti f i c i al or protected i n cu bati on
of eggs collected from tl're wild, and the
immediate release of the precocial young
(Dekker & Wattel 1987). For instance, in
Sulawesi, in two communal nesting grounds of
Macrocephalon maleo, an estimated 3,500
eggs were Iaid by a population of 150-200
pairs, during the 1 955119B6 breeding season,
but the hatcl-ring success was close to zero
under natural conditions. With the construction
of protected hatcheries, and sustained patrolling
at nesting grounds, the hatching success roseto
55 and 75o/o respectively and over 700 Maleos
were hatched.

Historical distribution

The Nicobar Megapode, Megapodius
ni cobari ensis, endem ic to the N icobar is I ands
is geographically isolated, with its nearest
congeneric about 1 ,600 km away (Olson 'l 980).
Two subspecies are recognized; M. n.
nicobariensrs which is presenton the Nancowry
group of islands north of the Sombrero Channel,
and M. n. abbottion the Great N icobar group
of islands south of it (Ali & Ripley 1983; Fig.2).

The NicobarMegapodeoccurred on mostNicobar
islands (Hu m e 1 87 4,St)ohn 1 899, Kloss 1 903) but
not on Car Nicobar (Butler 1899) and Chaura
(Abdulali 1967).lt is said to have occurred olr
Batti Malv (Butler 1899). There were a few
recordsfromtheAndaman group of islands (Hume

1874, Butler 1899, Sewell 1922) and from the
Coco islands fu fi her north (Kloss i 903, Abdu lal i

1964). None of the records from the Andaman
group are of recent origin and the species is

believed to be absent there.

Three hypothesis can explain the absence of
megapodes from the Andaman islands. Kloss
(1 903)believed that megapodes were introduced
tothe Nicobars bythe Malays and explained their
absence from the Andamans because voyagers
were deterred from those islands by hostile
natives, thus preventi ng thei r introduction. Olson

6

(1980) suggests that megapode distribution is a

resu It of conrpetitive excl usion by other ga I I iformes,

but as rvild gallifermes are absent in the
Andamans, this does not explain the absence of
megapodes there. Dekker (1989) argued that
because mound nesting megapodes are unableto
survive in the presence of large carnivores, their
absence in the Andamans mightbe explained by
the introduction of the Palm CivelParadoxurus
hermaphrodirusand Masked Palm CivetPa guma
larvata (Dekker 1992, also by Kloss 1903), and
considers the Nicobar Megapode as a relict
population. Of the two civets in the Andamans
onlyP. hermaphroditusis introduced, while P.

larvata tytleriis a subspecific endemic, and it
istherefore possiblethat megapodes could not
colonise the Andamans at all.

Whether the megapode existed in the Andaman

Broup needs confirmation as there are no
specimens from those isl ands and shooti ng records

appearto be hearsay. The mound reported from
the Andamans (Hume 1874) could have been a

nest of the King Cobra Ophiophagus hannah, a

likely error if one has not seen a megapode
mound before. Spot sampling during this survey
in South Andamans failed to reveal old mounds,
tracesof which can be presentforover 1000years
(Stone 1991). Many species are exclusive either
to the N icobars orthe Andamans and it is probably
true forthe N icobar Megapode as wel I. Tangible
evidence, in the form of abandoned mounds, is

needed before we can conc[udethatthis species
indeed existed in the Andaman group of islands.

The mound of the Nieobar Megapode

The NicobarMegapode builds mounds of sand,
loam, coral bits and rotting vegetation within
which eggs are laid. Mounds vary in height
from'l 0 cmto2.1 m and in basal circumference
trom 7 m to 45 m. Basically three types of
mounds are builtbythe NicobarMegapode and
have been described by Dekker (1992) as: type
'A' mounds or true mounds, regular in shape
and bu ilt on an open spot away from trees; type
'B' mounds, irregular in shape, builtagainstthe
buttress or stem of a large Iiving tree; type'C'
mounds, also irregular in shape but built
against, around, under or over a dead rotting
tree stump or log (Fig.  ). Mounds are usually

lri:lrti
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!1.
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-- : Eire 5. Frequency ciistribution of Nicobar Megapode

:-cunds withrespect to distance from the beach'

SACONI Tech nica! RePort 2

Status and Conservation

Tlrroughout their distribution n-regapodes are

threate"ned by habitat deslructiot-t, introduction of

predator species, and over exploitation of their

eggs (Dekker in press). The Nicobar Megapode is

ni"exception. ti is Iisted under Schedule I of the

lndian WiiUiit" Protection Act (1972), and has

featurecl in several Iists of endangered species

(Collar & Andrews i 9BB, Collar et al' 1994)' ln

1988, the Andaman ancl Nicobar chapter of

INTACH (The lndian National Trust for Art and

Culture) reported the extinction of the Nicobar

Megapodeirom Kondul, estimated a popu.lation of

f"*""i than 400 birds from Creat Nicobar and

predicted the extinction of the species in the next

i-t oy"utt (Anon. 19BS). Dekker(1992), however'

estimated a population of about 780 breeding

pairs in the coastal area of Creat Nicobar and

concluded that the megapode population on

Creat Nicobar is not threatened' However, the

status ol M. n. abbottion Little Nicobar and the

other islands was still unknown' Of greater

concern was the absolute lack of information on

M. n. nicobariensis.

Obiectives

1 . To assessthe presentdistribution and population

status of the Nicobar Megapode {Megapodius

nicobariensis nicobariensis &M' n' abbotti)'

2. To examine habitats presently holdingthese

birds, estimate the area of available habitat

and to identify threats to these habitats'

Methods

The Nicobar islands were surveyed between 10

December 1992 and 5 April 1993, and 20

December 1993 and 31 March 1994' 1 7 lslands

weresampled bywalkingaround each island and

this survey covered the entire range of this

species. Distances between sampling sites varied

between 5 and B km on large islands and the

entire coast of small islands was surveyed' A

summary of the survey is given in Table 1'

As mounds are stationary, inanimate and represent

breeding, the best way to estimate and monitor

populatlons of megapodes is by assessing the

number of active mounds (those in use)' Active

mounds were identified by signsof recentdigging

TypeB

: ; -:.- I }Ic,.rndtypes in ihe Nicobar Megapode

' 
- -- :',^,'erdensities.

316 765



: i^, z )i i c o :n r'[1 eEapod e

bv nregapodes. \Vhen digging signs nere not
obvious as lvlren rains obliterated marks, the state
of a nround was identified biu checking whether
the soil was compact and hard (abandoned
nrounds) or loose and easily penetrable with a
stick (active mounds). A mour-rd that was not
actirze was considered abandoned. I prefer this
classification over Dekker (1 992)whocalled such
mou nds i nactive, because i nactive i mpl ies that a
mound is periodically inactive and active, while
in reality nrost abandoned nrounds had not been
used for considerable periods, were in stages of
obliteration, and often had vegetation growingon
them. This indicatedthat inthe NicobarM"gupode,
few mounds are brought back into use afterbeing
abandoned.

Asmounds are predominantlyplaced in a narrow
strip of forest along the seashore (Dekker 1gg2,
this study), the survey concentrated on forests
abuttingthe beach. The census consisted of two
observers walking betr,veen 30 and 50 m abreast
paral Iel to the seashore, w,ith the observer closest
to the sea about 20 to 30 m from the beach. As
mounds within 20 or 30 m of the observer are
easily located, most mounds within a belt of forest
about I00 m wide starting from the beach were
counted. The length of this modified belttransect

Table 1 . Summary of details of the survey

it as about 1 .5 to 2 krl (avg. 1 .7 km, SD=i .3 km,
range 0.2 - B km, n=64). Only three transects
vvere shofter than 0.5 km, these were in terrain
where ava i labl e habitat was I i m ited to the length
of the transect, e.g. small bays amidst ciiffs. The
datafrom such transects have notbeen appendecl
to other transects.

The census data consisted of three parameters: a)
length of the transect, b) distance between
mounds, and c) distance between the mound and
the beach. I calculated mound density (per kmr)
by the equation, D = mll.w, where rn = number
of active mounds, /=length of transect (km) and
w = width (1 00 m or 0..1 km) as 97"/" of mounds
in coastalforests were found within 1 00 m of the
beach. Mounds beyond 100 m from the beach
were excluded from estimates.

To estimate the total number of active mounds,
the coastline of each island was divided into
segments based on similarityof habitats. Thiswas
necessary becausethe distribution of mounds was
not uniform and were absent or very rare where
cliffs or mangrove swamps abutted the shore or
the forest was low-lyi ng and periodical ly i nu ndated
(dom i nated by Areca or p an da n us pai ms), or the
forest had been replaced by coconut. Thus, a

lsland Area Coastline
(sqkm) 0m)

CreatNicobar lWX Zn
Little Nicobar 159.1 78
Megapodelsland 0.13 2.4
Meroe <3 5.25
Treis

Trax

Menchal
Kondul

PiloMilo
Camorta

Trinkat
Nancowry
Katchall

Teressa

Bompoka

Tillanchong
CarNicobar 126.9

Transect %Coast Survey pqpulation
lrb., kn surveyed days Tribal lv4ainlander

<1 2.7
4.2 1.2

4 3.3

4.6 7.5

1.3 3.0
188.2 112.5

36.3 30
6.9 443

174.4 7B.A

101.4 53.25

13.3 12.75

16.82 42

30A 14 %
12.7 16 18
1.0421
5.25 lm 3
2.7 1m 0.5
1.2 Im 0.25
1.5 46 2
2)7)
2.5 83 2

12.2 '11 
17

4.0 23 5
10.25 7 4
BlOB

11.95 22.4 '12

2.2 17.3 2
6.2 14.8 7

4
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lslarrds

C"",N."b*'
Little Nicobarl
Megapodelsland'
PiloMilol
Meroel
Treisl

Trakl
Menchali
Kondull

Camorta2

Trinkat2

Nancowrf
Katchall'z

Teressa2

Bompoka'?

Tillanchon92

Estimated

no. of active
nroun*

515

311

2

0
1

4

Estimated no.
of Breeding

pairs (range)#

103&1802
622-1MB

+7
0

24
*12
G11

+7
22-39

+70
1G28

12A210
13&242
238-417

52-91

2G35

J

2
11tt

n
8
m
I
119
.,4

10

TheNiafurMegapode

Table2. Population estimateof the Nicobar Megapode

1' M. n. abbotti; 2 M. n. nicabariensis
# Lower'limit at 2 pairs per mound, upper limit

at 3.5 pairs per mound.

800 active mounds in Creat and Little Nicobar,
and the population of adult breeding birds to be

between 3300 and 5 750 birds (Table 2, Appendix
1 for map showing important megapode areas).

Dekker (1gg2)estimated 390 active mounds on

Great Nicobar as against this study's 515,
although sampl i ng i ntensity were si mi I ar (26 and
30.4 km respectively). The reasons for this
difference are that Dekker surveyed three areas

while Isampled 19 locations allaroundthe island.
ln his study the west coast was under samplbd
(three km atone location); this coast had the least

disturbance and the best megapode habitats (l

surveyed 1 2 km at nine locations). His othertwo
transects pass (one partly) through habitatthat had

bben subjected to human activity like.road
bu i Idi ng or quarryi n g and are notrepresentative
of mound abundance. Lastly, by dividing the
coast into segments (as in this study), a truer
estimate of mounds was arrived at than by a
simple arithmetical extrapolation (Dekker 1 992).

Seven of nine isler in the Creat Nicobar Broup
had habitat suitable for megapodes and the
remai n i ng two (Cabra and P i geon) were too smal l.

Over 50% of the fore'sts of uninhabited Meroe,

10

Treis, Trax, Menchal and Megapode lsland have

been convefiecl to coconut plantation by

inhabitants of neighbouring islands. Onl,v one

active mound each w,as found on Megapoc
lsland and Meroe, and the high proportion
abandoned moundswas indicativeof a dwind
population. A dense ground coverof germinati
coconut on Meroe has ruined potential moun
building areas. Only Treis and Trax, with
and three active mounds respectively, had

satisfactory megapode population. Less tha
1 0% of Menchal's coast is su itable for
as most of the island is rocky. The only I

area in Kondul is inhabited and one acti
mound was found just behind the Souih Poin
village. About half of Pilo Milo is inhabite
and the islet is mostly under coconut palm
Megapodes are apparently extinct on th is isl

although reports of calls heard indicate that i

may sti I I survive. The number of active moun
in the outlying islets in the Creat Nicobar
is estimated to be about 23, with an adui
breeding population between 90 and '160 bi
(Table 2). Thus the popu latian o{ M. n. abbotti
between 3400 and 6000.

M egap o di us n icoba rien s is n i coba ri ensis

M. n. nicobariensisoccurs on seven islands of
Nancowry group. On Camorta, Katchall
Tri nkat,M. n. n i cobari ensrswas patchi Iyd
with very few Iocati ons havi ng active mou nds

even fewer where mounds were abundant.
instance, on Camoda, onlyone location, asm
promontory near Kakana village, had a hi

density of active mounds. Elsewhere in the isl

active mounds were either very rare or
On Trinkat too very few active mounds we
located. At Katchall, considered by KIoss (1903

to be the home of the megapode, though a
moundswere presentthrough much ofthe
only a single location had a high density
mounds. The southern half of Nancowry had

mound densities si mi larto that of Creat and Little
Nicobar. I estimatethatthere are over 1 50 active
mounds of M. n. nicobariensri in these four
islands, and the adult breeding population to be

between 600 and 1 1 00 birds (Table 2; Appendix
2 for map showing important megapode areas).

).
l

i
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i
a

It was only on Teressa and Bompoka that good
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p reser; r rt th cse a :-eas','r' ii e le ll r i ilr n'ri' fc i-e:i'i I I aii

t"un.ono'"rted irrto ao.oi-:tlt ijIantai;cirs' irr c'rc

plantaticn on Can-ioi'ta, citi:e i 6 ir:out-tds Seen In

a 1 .5 knr iransect, 14 tB7 .Sai') v'"'ei.e a!-iantioi'ili'

in airotlrer on Teressa 5r-= ai:anciorreci tnounds ar'ci

4 active ones were seen in 2.75 km, anri it-t vi:r;'

olcl plantations on !1'traces of abarrcloned mou r'cis

werevisible. Hort'ever, v\ihei'eti^rere \vas a nlosalc

of coconuiand forest, orthe grounc vegetatiolr \'v'as

notcleared, megapodes bu ilt mour-rcjs' r\'legapodes

apparentl,v abandorr pure.-stands of coconut

because ihey require sufficient ground anci

micldle storey vegetation cover, and mounds

become unworkabie dueto dead coconutfronds

coveri ng mou nds, and nuts fal I i ng and germi nati ng

on nrounds.

I r: r'es -;l a i-: i.'i B aii-ri i,-illia, a t c 3xi-e1r'i i r"i n s bc ca''l sc

\., ir : ; e i-no Lr :rci ri e nr ii i e's a t i' s i itr i i a i ic i'ir ai i l L' rea i

arrj Litlic Nlcoirar', iiri'-v irave a signrficarrii';

gieaiei prcDcrlicri ci aban..iol'lelij rr^:li'r rici-r (l r irie

;;. Thougi: ir.il l ir oi1:ire ccasi h;;: bcer co;rverie(;

ro r,cconLit iir Tr:ie:.ia arii Bct-l-llloka, ri'rerc i:

acir.qi;aie irrie i-spersioir of riaiui'al hai;itai lt'itlrir'

coconu'. plarrtaiions and iarge tracts of opiirlra

,',-,"gr1,,o.i. irabitat for it not to refleci on moutrc

derxit';,'. Br,it as several large tracis of prrme

nregagrode habrtat has been coiiverted 
"o 

cocol-lu:

p!aitations, a high p:-oporiion of abandonec'

nrouncjs are Present.

The first signs of a declining popuiation is

perhaps a hi[h proportion of abandoned mounds,

iollowed by a cieciine in the density of active

mounds culminating in a loss of population'

This can be seen as a continuum in the larger

islands (Table 3), which also correspondstothe

availability and quaiity of habitat' Creat

Nicobar had a high density of active mounds

and the least propLrtion of abandoned nrounds

while Little Nicobar had a high mound densit,r

buta greater proportion of abandoned mounds'

Teresia and Bompoka had high mound densities

but high ptopottions of abandoned mounds'

Katch;ll had a lower mound density and a high

proportion of'abandoned mounds, and Camorta

"niTrinkuthad 
both Iow mound densitiesand

high proportions of abandoned mounds'

Threats
The main threats to the Nicobar Megapode are

hunting of birds for meat and egg collection,

predation and habitat loss.

Hunting and egg collection
fhe Nicobaret" do not huntorcollecteggs of this

megapode extensiveiy because mega.podes have

spiritual and medicinal values. There were,

however, inter and intra island differences' ln

some villages hunting or e88 collection is

prevalent (e.g. Tahiyuol, Little Nicobar), while in

others it is not (e.g. Pilo Pakka, Little Nicobar)'

Createst hunting pressure was on the west coast

of Little Nicobar and was rare or uncommon over

much of the Nanco\r/ry grou p. Conti nued adherence

to traditional values resulted in lesser levels of

exploitation which explained the continued
Figure 6. An abandoned mound in acoconutplantation'

12
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: : - -:.' -.'-,S up, these having been shotover
:- - 

- :r 'L, ii rloon. Such lrunting pressures,

: -::',: :la :-iir:-,g .ip, like a sil-ea:l-r€i al'i
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Figur-e 9. A)thoughthe eggs of the NicobarMegap'ode

are eaten. egg coiieciion is apparet-ttiy notamaiorthreai.

hortever, were excePiional and lvas seen onll'
at two iocattotrs (Tahiyuol and Pilo A"1iio).

rr,'regapodes are also shoi on fu1ei'oe and Treis, thus

seriousiytl'ri-eaiening al read';, depieted popu lations'

Megapode eggs are aPparentiv not an irnportani

sou rce of food. Tlru s, u n i i ke otirer spec ies urlrere

h i gh egg col lecti on llressu res exi st (B i sho p 1 97 B,

Todd '1983, Stuebing & Zazuli '1985, Dekker &

Wattei 1987, jones 'i 989), a lor'r' nurnber of

mouncis had been excavated for eggs (Table 3)-

The i'licobarese and Si-romperi do collecteggs but

apparentiy not ali Nicobarese coliect (or eat?)

nregapodeeggs, and egg coliection is only done

occasionally. Bornpoka is an exception and

r.negapode eggs from there are gifted to people

on rrei glrbouri ng Teressa.

Loca iiseci i1s2',,y irui-iting l]ressures cn the rl-regapode

b,v l'.'Jicobarese is a recentphenomenon because

of the poltLrlarisation of airguns. Tl-retraditional
rletlrod, witl-r a cross bow, \/as rare and I sa',r it

being used oniyon Bompoka and atone location
irr Katchail. Most Nicobarese do not use snares,

and its use is even resented because pigs and

chicken get caught or injured by the nylon

nooses. Mainlanders, particularly Iabourers on

construc,.ion projects, trap megapodes. High

lrunting pressures by mainlande:'s existed on

Creat Nicobar w'hile work otr Project Yatrik
(wh i ch openeci u p the i s I and to colort isati on) was

u nder way. \A*itir the phasing out oi the projeci,

and tlie beiier i mp lementati on of Wi i d I ife Protecti orr

laws, huntinB pressures on megapodes have

declined. I diC not come across any sign oi
mainianders digging up nrounds for eggs.
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- - cs both
:'Dekker
. ..r.sivel1'

r I lIOf afe

, -,: dogs
\ rcobar-

,-. tothis
:. ,e type
- -.abiteo

i-.=i on an

, :fES ani
- ine 1 OCr

s :jent or'

I nas no.

='oe, dogs

= \icobar
:-ln1991
- aqi ng the

: ncethen
'-: paims
resu lt, the
s greatll

-nd cover
: reasinglr

* 
=qapodes

. 
^er 

1 990)
::g aSf,f'gll.

-:ars have
: :n is being
:':slands.

- and have
'= r r',illages

: e ar felleo
: =r-bearing
.rest in the

's OCCUrred

: aiong the

=: on Creat
, - i lndians.
-= replaced
-rpanding

-.:rips, and

=-s have all
- . e biggest
- r-.C:tat.

- . -,.'r ation perspectives
'.-.:'-r- perspective for the Nicobar

- . . : oleak because of the persisting
- i - :a.. { grcu,ingtribal population and

tant conversion of primary forest to
iconut and other plantations continues to

Brmoach into megapode habitat. The problem
^ +l-^ t,t-^^ ,^..,h^.^: -: , -.= n the Nancowry group where

- : ^1:, :ar, both for megapodes and
. ' r . -, -s,cierably less than in the Creat

group. Control over habitat loss due to
not possible in the N icobars, not even
reas have been declared as protected

=: : =:ause the tribals are exemPt from
: :' :-:,",cjlife laws.Thepopulationofthe

, - , , .'. aid hencean immediatethreatof
-. -:". alieration of primary forest is

. :.! '- rther mainlander settlement has
" : ' :--::=:) on Creat Nicobar, the damage
: ' :: - : : riained to forests already lost or

...-.-

u.rgh megapodes are not being extensively
rredtortheireggs collected) in the Nicobar
d. intensive localised hunting pressures

and may cause localised rarity or
tforAion. The situation, however, is not yet

: : ! -:-rrediate threat in the Nicobars is

: - " r:.'' io makeCreatNicobarafreeport
,' . - :':a:e a dry dock and refue.lling base

- :.-:: cral shipping atthe mouth of the

- . -:: - , er. If and when implemented, all
: :.1 standswillbelosttoconservation.

I : -: ;sion

he lrlicobar Megapode was considered to be
seri,ouslyendangered bird (Jones 1989). This
as ror.rnd to be untrue as has already been
rurnented for the status of this species in

nE case with the South Nicobar Megapode,
rh"ch in places is a common bird. The N icobar
,Ega@e, as a species, is not u nder: any threat
r irnmediate extinction, and is unlikely to
Ectxne endangered in the near future.

SA COIV- Technical Repcrt 2

The status of the northern subspecies h4. n.

nicobariensisgives rise to concern. Though the
bird is present on all of the islands where it used

to occur, there has been a decline in numbers.
This was reflected both in the few' nurnber of
active mounds and also in the high proportion of
inactive mounds present. However, there were
certain pockets within each island where
megapodes were apparently doing well.

The only realthreatto megapodes in the present
context is the loss of habitat. This might not be

a problem inthe Great Nicobargroup in tlre near

future, asthe islands arethinly populated and are

still mostly pristine. ln the Nancowry group/
however, the situation is very different. Larger

human populations and scarcity of land have

resu lted i n megapode h abitat bei ng converted to

cocon ut p I antati ons. Though tirere i s no i nformati on

on the rate of land use change, apparently a

significant proportion of the coastal forest cover
has already disappeared, and more areas are or
wi I I come under coconut plantations. The problem
is exacerbated i n the Nancowry group (excepti ng

Katchall), as a large amount of the lslands are

grassland (over60% of Trinkatand about30%of
Camorta), and a substantial area of the coast is

mangrove. Thus avai lab le or opti mal habitat for
the megapodes is proportionately much less than
in the Creat Nicobargroup. The available habitat
is also prime coconut plantation land, and I fear
that in a few decades there will be Iittle habitat
left for the North Nicobar Megapode to survive
in. As the land in the lslands belong to the tribals,
and rightly so, controlling or regulating the
conversion of forest to coconut will be difficult
if not impossible to achieve.

Megapodes are not being extensively hunted (or

their eggs collected) in the Nicobar Croup of
lslands, but localized pressures may bequite high.

Unlike other megapode species, egg collection is

a far lesser problem than hu nti ng of adu It bi rds. The

pressu res are loca I ised and once the Thai problem
is solved, it will be considerably reduced. The

hunting pressures exerted by villages such as Pilo

Milo and Tahiyuol may cause localised rarity or
even I oca I i sed exti ncti on of rnegapodes, but as yet

the situation is not alarming.

LislKF& Y
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Figurel2.MostislandsoftheNancowrygrouphaveverylittlefreshwater'Teressa'however'wasanota
exception astherewer#""'"r'i'""'':frr."jli"t::u:fi*f:::1i:::".i:*thewaterfallabove' 

strengtl

:XXffi.:,i;:i[:#;;;iir,."ir,r'" orthe Nicobar islanls lies in its conservation'

16

t,
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Chapter 3

The status ef the Endemic Avifauna of the Nicobar isrands

ally isolated island groups are of
portance in the conservation plann i ng
because the substantial number of

recies present make a significant
r to the nation's biodiversity. The
& Nicobar group of islands is no
Otthe 176 species that are endemic-- -"r!,*'-"'"'
eographic subregion of the lndian
d itsenvirons (Ali & Ripley 1983),14
otheAndaman and Nicobar islands.

.e the Andaman & Nicbbar islands
r oriyA.2o/" of the land mass of South
; approximately B% of the endemic
the region, making the islands a high

l intheconservation of lndia's avifauna.

--a in our knowledge about the
qaof the Andaman & Nicobar islands is

- =::quate information about tl-re

:= -' a', iiauna on different islands and
- : -, irrerequisite to tlre conservation
', 

- - a is the identification oftaxa that
'='2'r, and of the islands or island
hich, if conserved, will result in the
lion of the maximum number of
species. This will play afundamental
-= pianning of a protected area
- :-e,{ndaman & Nicobar islands.

edrecklistofthe avifauna (Table 5; Appendix
rtirNicobar islands is based on aI I confi rmed
l'nings in the field and from a I iteratu re review
t incorporated information from Abdulali
r*a, 1 964b, 1 966, 1 g 67, 1 97 1, 1 97 4, 1 g7 B);
s i I971), Dasgupta (1976), Ripley (1 982),and
& Ripley (1983).

Ih fs d srdemic avifauna

fmn),: The inclusion of species or sub-

ryeciesasendemic is based on Abdulali (op cit.)

even though many oitl-rese are not confirnrecl or
accepled. r\4ost disputed classifications of tlre
avifauna in the Andaman & Nicobar islands can
bc attributed to tl-re paucity of an adequate
collectiorr of skins in museums. Tiil such timethis
is acconrplisl-red, there is a need to include all
species / subspecies that harre been identif ied as

d istinctive i n the I iterature. The currenttaxonomic
status is from Howard & Moore (1991).

The historical status: The population status of
each species in Iiterature has been taken from
H ume (1 87 4), Butler (1 899), and Abdu Ial i (op cit).

Sight records: The relative abundance of a

species is indicated by the number of times a
species was sighted or heard during this survey.
A flock was considered as a single sighting.

Status: Tlre new IUCN criteria for assigningthreat
status, modified for preparing Red Data Books for
birds (Colla r et al. 1994), have been applied to
each species and subspecies endemic to the
Nicobar islands. However, due to the lack of
quantitative data on popu I ation, app I icati on of the
criteria in the Nicobar group can be misleading
as in small inhabited islands almost all species
wou ld qual ify as either Endangered or Vu I nerab Ie.

Moreover, many of the criteria call for purely
qual itati ve j udgements wh i ch were u nsatisfactory
to this analysis. Thus, numerical thresholds for
certain criteria were devised whereby the status
of species of avifauna could be judged.

To assess whether a species is threatened, six
criteria with various numerical and qualitative
thresholds have been defined (Collar et al.
1994), CriteriaA: Rapid decline; B:Small range,
plus any two of: fragmented, declining and
fluctuating [habitat]; C: Small population and
decl i n i ng; D 1 : Very Smal I or restricted popu lation;
D2:VerySmall range;and E: Unfavourable pVA
(Col I areral . 1 99 4).As data on popu lation trends
of species in the Nicobar islands is lacking,
criteria other than B cannot be effectively

. a notabl:
s,-engther
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-, cess of
. :rns has

, ,r hile it
:: ia'r haS

- ch this
: ,:h tribal
- 

= natu ral
: re ase of

: - related
-iri\'. The
- 

= greater
: :at.

, =d in this

' a decline
. qualifies
l,\'er five

,.:d these
: rn eXtent
assu ming

; c: habitat
:.' overthe
-: ln area,
': that the
-=rable. A
." c factors,
, increase
. oecies as

' snould be
,::ncerned
:..a unique

endemic
a',sis. The

's 
has been

; :s area of
: r 4 which
: \ppendix
,- density.

-'e than 1 00

: r reatened
-: hunting,
.: u ndance.

:= of most
-. 

=: a Small
- anv other
:,liapse in

- .' -': \'er\/ ferv can be declared secure
-' --; .,rr i20 years) to longlerm (50 vears)
: ! r-:erri isaged.Thus, aspeciesthatdoes
,'. r.:hreatened automaticallyqualifies
' - ' -=:.:ned unless populations (indicated

. - - . :li sighting) are really very lai'ge,
': ' . S -3iect to pressures like hunting.

::=-:s & Discussion

: - - . -- --

' : '= 
- -.:ed fromtheAndaman & Nicobar

, --- of w,hich '105 are endemic
:" : ' -, . a\ an 1 993). The high proportion

-: 36.9";i,) however, is due to the
high number of endemic subspecies. Of

ric 105 species and subspecies, only
pecies (with '17 subspecies) are
Of the endemics, 82 (or 78J%) are
s of species found on neighbouring
;- Of the 1a full species endemic to
man & Nicobar islands, five are

to the Nicobar islands, six to the
slan&, and three are common to both.

re rnore endem ic species exc I usive to the
an groupthan the Nicobar islands (Table

=' ' geographical area is taken into
":' , - lr:e ratio of exclusive endemic:,
rr <rlh<rsubspecies per sq km is higher in the

' :'- '1' r the Andamans (Nicobars 0.021
p€r sq km, Andamans = 0.008 spp. per sq

iarlv, the ratio of endemics per number
s higher in the N icobar group (N icobars

per island, Andamans 0. 1 6 per island).

lIlethe avifauna of the N icobars has been
red as an impoverished subset of the

porrp (Riptey & Beehler 1989), it is
- '.- 

= z, ailable data that the Nicobars
i' ii 2r€d for the conservation of

:3ar-sroup of islands pointstothe
f three distinct subgroups: the Car
ncowry and Creat N icobar su bgrou ps

The Blyth's Nicobar Parakeet is

r the Great Nicobar group while the

SACON- Technical Report 2

Table 4. Number of Bird species recorded
from the Andaman & Nicobar lslands

Total spp. & subspp. recorded from A&N 270

Total spp. & subspp. endemic to A&N .105

Spp. & subspp. endemic to Andaman group 49

Spp. & subspp. endemic to N icobar group 39

Endemics common to both groups 17

Endemicfull spp. (with 1 7 sub-species) 14

EndemicSubspecies s}

Nicobar Bulbul is exclusive to the Nancowry
group. The Nicobar Shikra and the Nicobar
Megapode are common to both groups. Though
Car Nicobar has no full species endemic, there
are a few exclusive subspecific endemics.

Status of the Endemic Avifauna

Considerable concern has been expressed
about the status of the avifauna in the
Andaman & Nicobar islands. Recently, Collar
et al. (1994) considered four species as

globallyVulnerable and 
.l 

0 species as globally
NearThreatened in theAndaman & Nicobar
islands. Of the four species considered
Vulnerable, two are endemic to the Nicobar
group, and six of '10 species considered Near
Threatened are present in the Nicobar group,
th ree of which are endemictothe Nicobar islands.

The application of the criteria that designate
species as threaiened on 45 endemic species and

subspecies of the Nicobar islands indicatesthat'l B

species or subspecies endemic to the Nicobar
islands are either endangered (1 ), vu lnerable (6),

or nearthreatened (1 1 ). Six species and subspecies

are data deficient and 21 are of less concern.

Of the species and subspecies that are either
Endangered or Vulnerable, four are full species

endemics, three of which have subspecies on
other island subgroups which are NearThreatened
(2) orof Iess concern (1). Of the NearThreatened

lslandgroup Totalspp. Exclusivespp.

Andaman 214 126

Nicobarc 144 %

19
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Statu s r
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, status:
..-j-5,1:

-.-:l.i-
::,a:.led.

* TOn
..ords:
: .-: are
..I€O

--:,: on
':allr.'
- 15.

t iUS

.:

l:red
niU5

- f1ll rical status: Conrnron.sight records:
c;rce on Cantorta and once on

rshland habitatnotsurveyed by me.
cient.

' ,',:-, iebreastedWaierlren
nis phoenicu rus insularis
: ,: .:,tl \\'aterherrA. p

: __-: 
--i

: : -r=ij',\ aterl-rerrA. p.

-e)

ry: Both Amaurornis phoenicurus
Cl'alus &A. p. midnicobaricusare now not

a"rd allrvhitebreasted waterhens from the
n A Nicobar islands are considered to b'eA.

There is, merit in Abdulali's segregation
rrorn CarNicobarasA. p. leicocephalus, as
r"dshavethe head down tothe nape entirely
rtouth a few individuals have some dark
r on the hind neck. Historical status:
u $ght records: Creat Nicobar >50,
rwgroup 3O-35, Car Nicobar 40-50.Status:
(xlcem.

= 
- Ponrpadour Pigeon Treron

Fpachloroptera
hyr Unchanged.Historical status: Abu ndant.
flInuds Great Nicobar group 35-40. Nancowry
[nry X]35- Car Nicoba r 1 0-1 2.A common species
nrly of the N icoba r islands. Threats: Extens ively
hq*d wi$ airguns.Status: Near th reatened.

& Nfrobar Green Imperial Pigeon Ducula
ereanicobarica

hcf Unchanged. Howard & Moore have not
mrirredD. a. a nd am an ica i n thei r I is[, wh i ch i s the
-d'r*rriesendemic totheAndaman group.Historicat
ttsk Very common. On some islands ,simply

rrming'. Sigtrt records: Creat Nicobar group
>I50" l*lancowry group 1 5 0-200. Car N icobar 1 0-1 5.
.ilr qceedingly common pigeon in the Niiobar
kllirn&, with islands l i ke Ti l l anchon g teem i n g with
dicm-Ilreats: EXensivel y h u nted wi th a i rgu n s. On
unL&rnds {e.g. Car Nicobar)there l-ras apparently
bten a strere decline in numbers due to severe
fon*irg pressu res. Status: Near th reatened.

t l- NkrbarWoodp i geo n Co I u mba pal u m bo i des
r*Jrlarica

Tmmp Nownota recognised race, butasingle
firJl species endem i c C. p a I u m b o i d es i s recogn i sed
i"un $e Andaman & Nicobar islands. Historical
rEfie Notcommon (?).Sight reeords: I found this
Terie< 2tmqst impossible to differentiate in the field

SACON Tecf* tica Repc.: :

fron-r the Creen inrperial pigeon.Threats: Hunring
io,,ith ai rgu n. Status; Near tl r reatened.

1 2. Andaman Cuckoo-D oveMacropygia
r u t'i yt e n n i s a n d a nt a n i c a

Nortlr Nicobar Cuckoo-Dove M. r.
rufipennis
Nicobar Cuckoo-Dove M. r. tiwarii

Taxoncmy: Macropygia rufipennis is a full species
endemic from the Andaman & Nicobar islands.M. r.
andamanica andAl. r. rufipennisare now considerecj
to be the same and endemic Io Andaman & North
Nicobars and M. r. tiw,arii as endemic to Creat
N icoba r. Historical status: Common.'Less abu ndant
than in theAndanians'. Sight records: Creat Nicobar
group 1 0-l 5, Nancowry group 2O-2S.Mostlyseen in
pairs and apparently a naturally scarce species.
Status: M. r. rufipennisVulnerable[B2c).M. r. tiwarii
Of less concern.

13. Nicobar Emerald DoveChalcophaps indica
augusta

Taxonomy: Howard and Moore have not mentioned
this species from the Nicobar islands and probably
consider it the same as the Andaman race C. i.
maxima. Historical status: Common. Sight records:
7A-7 5. Status: Of less concern / Near Threatened.

14. N icobar Pigeon Caloenas n icobari ca
nicobarica

Taxonomy: C. n. nicobarica is not considered
endemic and occurs up to New Cuinea idlands.
Historical status: Common (?). 'Breeds in the
thousands on Batti Malv'. Sight records: Creat
Nicobar 70-BO, Nancowry group 35-40. Threats:
Hunting by airgun (?). Status: Near threatened.
Additional notes: 3 birds seen drinking sea water
from pool left behind by receding tides.

15. Blyth's Nicobar ParakeetPs ittacula
caniceps

Taxonomy: Unchanged. Historical status: ? Sight
records: 1 50-200.Status: Of less concern.

16. N icobar Redcheeked Parakeet psittacula
longicauda nicobarica

Taxonomy: Unchanged. Historical status: Extremely
common.Sight records: >500.Status: Of less concern.

1 7. Andama n Koel Eudyn amys scol opacea
dolosa

Taxonomy: Howard & Moore do not mention this
species from the N icobar islands.Historical status: Very
common.Sight records: 300-3 50.Stafu s: Of less concern.

21
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T h e End emi c Auilauna ot' the Nicobo r Is londs

18. NicobarScopsOwlOrus scops nicobaricus

Taxonomy: Howard & N{oore do 1ot record this

species irom the Nitofott' Abdulali states thal'it

aDpears evident tt'.r'' 'o" 
tornr oi scops other than

olus balti(Andamanltopt 6111i is prese.nt in the

['.#;;''. H istorical tiutuu' sca rce (? )'Status: Data

deficient.

19. Brown Hawk-Owl Ninox scutu 
!n:^ :.',t"'u

Taxonomy: U nchanged ' Historical status: ? Status:

Data deficient'

20. Nicobar Hawk-Ow I Ninox affin|s isolata

'" Ni;;;r Hawk-owlNinox affinis

rexPimenta
,"-;'#;;' ; ri'tt 'p"ti"' 

endemic to the Andaman

& Nicobar islands' N'l' itot'ra is present in the

Nicobar islana' "^t"piing 
Creat NicobarwhereN' a'

rexpimentais p'esent' i-listorical status: Not very

:;ri;"" (?)'Status: Data deficient'

21 . Andaman Creyrumped SwiftletCo I local i a

fuciPhagainexPectata
Taxonomy: N ame ctrani id:rr, Aerodramus f uci phagus'

Not considerea "noemiJ 
and d istriUution extends up

to Creater Sunda '^i;;; 
islands' Historical

status: Less commo" i"'il;Nicobars than in the

Andamans.Sight recorJs: >t OO on-I iltant^|-o,:g''' O

totaIly on all other istands'threats: Excessive nest

collection. Status: v;l;;;i" [A1c]' Additional

notes: This speciet' bulongt to the, 'Ylllu n"*

swiftlet' group, *htt;;;; "t" f{" 
entirely of

il; ffi ; rd :l r:f,ili ;nf l'l; ;''T; : i:i

:?i::ll,*"J[T::ll:ffi ;"^'i'i'"r'uoutT0nests)
fetchesbetween Rs SOOd'"a AO00 or more' Virtually

all colonies "r" "*ptJiiJ, 
and nests are cotlectbd

irrespective of *h"tr'"i there are eggs or t!lt^!:]:

them, with presumaoly serious effects on the spectes'

22. Wh itebel I i ed Swiftl etCol I ocal i a es'cu I enta

affinis -..r---A
Taxonomy: U nchan ged' Historical status: Abundant'

;ffii i;.'* d 
: 1 :i'i*::Hi: i li: il: #:T

islands, far more t

'i 
t?Vtrl"p"a Sw iftl et' Status: Of less concern'

23. Andaman Three-toed Ki ngfishe r Cey><

erithacusmacrocarus
Taxonomy: U nthungud'nistoricalstatus: 

1 0 specimens

have been tott"tt"'a'In Cieat NicoUar' Apparently

common in tf'e Niclb'a"' plttitut'rly Great & Little

Nicobars; only 3 t"LtOltl"* the Andamans'Sight

records:Tho'gh l;;;Jover 1 0 km upthe Calathea

22

river, and for a couple of kilometres on the Alexandra

river, I did not see any' Status: Data deficient'

24. N icobar Storkbi I led Ki n gf isherP el argopsi s

ru*offi , Norr' cal led Ha l'Y:: : :l::::,
c ap e n s r s i nte r n:,ed i,a

is intermedia

li:il;H' :; :i; ;' 
^';; 

; ;;;' * : :.j^". :,"'."1 ;
f,i:i:' iiil":;: ;: il' ;;- i ; 1 :, 1":'":: :1,:,,: :,Ltttle trrcoudr ' / \uJv' '' " .^^-i^c e rrr'

"l 

[il' s; f, s' D i st r i b u ti' 
" :t]lJ.'j f ::'::Y :1:: :'

J:ffi; ffi ;;;i"; ;;P'"'""'i iTI::,:l: *'o" t

il;i;";."il >zs siatus' of less concern

(ant ?) nests on trees'

26. Nicobar Creenbreasted PittaPi tta sordida

27. Nicobar Blacknaped Oriole Oriolus

chinensis macrourus

r"*J" "*f 
, u n c h a n g-e d- H t :-t11':l''lTlj'I axononry: ur rLr rqr rb--ommon 

in the Nicol
Si sht recotdi''] : 

t; 
;",i'i.ri",.''si"iu s: of

exceedinglY so on Li

concern'

lattertwo.

29. Smal I Andaman DrongoDicru rus
' "' 

r,nir^^nensis anda**:n:i:?. 
^- ",^* "^.,-l,"J;;y:;;tr'" g"a'rrittorical status: Not record

from the Nicobars' s'ghi '"to'd:;.11i1f1*litrom tne r\rLUUar J' "'i"ra 
trot" to the jetty and

Katchall in the PaddY f

i n Car N icobar i n an area Jea red f or Plantatt":; :i:ll-lLdt trtrvv- 
: ?Excludedfromthe

to be conf i rmed'Statusr

rr*ffi l'unchanged'H:t"::i1'.'l::';,t;!."rdr"I,'
abbottii

TaxonOmy: Lr I rLr rqr r6vv- 
o[ur.sight records: 25-3i

only to Gieat & LittleJr 
L ^^--lih1n caen Aooarent

iilL';*T'.1',i"'*'"rt""r'"i',1th1:"::Apparent'

331 780



r Glossy Slat eAP I on i s P an aYen si s

'ee Stare A. P. albiris
re Nicobar race is now considered to

the Andama n one.,Aplonis panayensis

ical status: Abundant.Sight records:

\bundant.

vVhiteheaded MYnaSturnus

erythropYgius
teheaded MYna 5. e'

s:ecies endemic to the Andaman

:s. CurrentlY classified as 5' e'
-:emic to Atrdamans, S' e'

::nric to Car Nicobar anci 5' e'

.;=nric to Katchall. Historical
- - a C ed Myna was cons idered to

. - Car N icobar, but Butler found
- -:at island. TheWhiteheaded
:=i io Camorta in the late 1800s,

=-rl, died out' Sight records:

-.' \ rcobar 2A-25' Common on

:.: so on Katchall.Status: Near

.,1i na Gracula religiosa

.',," na C. r. halibrecta
-,iaman & Nicobar birds are

. := a single endemic race

- : a.', a n e n sis. H istorical status:

records: Creat N icobar SrouP
' . i 1'ou P 12-15. Status: Near

I Cuckoo-Shrike C o r ac i n a

,ti :

r called Lalage nigra davisoni'

: Not uncommon. Sight iecords:

ly on Camorta and Katchall' An

e soecies.Status: Vulnerable iB2cl'

SACON- Tech nical RePcr: 2

the Anclarnans. Davisot-t sarv it being released on Car

Nicobar ancl sarv a smail partv on Camorta Sight

records: >200' ExceptingTi I ianchong and Bompoka'

ihey'are nsv,' presenl on ull Nunttrvry group-islands

,,-li C", Nicobar. Status: Conrmon' Additional

not"u, There is record of its introciuction on onl,v irvo

islancls. ln the iast cenlur,v it has apparentl,v spread

to islands as far as 50 km from the island where it

vvas introduced. Needs to be eradicated from the

N icobar islands.

36. Nicobar Bulbul Hypsipetes nicobariensis

Tu*ono*y, Unchanged Historic-al status: This

iJf tp".i"l endemic h"as been specif icali;r recorded

from all islands in the Nancowry group'7 and from

Pilo Milo in the Great Nicobar Sroup' I believe

the sight record from Pilo Milo to be erroneous as

tt',i, tfr".i"t was neither seen by me norin.the past

from either Creat or Little Nicobar' Said to be

comtron in the past.Sight records: Camorta 4-5'

Nun.o*ty 1 , Katchall is-zo (1 f lock > 100 birds)

Tillanchong 1, Teressa 15-20' Threats: The

introduced Indaman Redwhiskered Bu lbu l' which

nrt tf t"ua throughoutthe Nancor'vry group and is

very common, h"as probably resu-lted in the rarity

oitfie Nicobar Bulbul because of competition for

the same ecological niche' Status: Vulnerable

lA1d,B2cl.

37. Paradise Flycatche rTerpsiphone paradisi

nicobarica
Taxonomy: U nchanged' H istorical. status:,Davison

found this species iare in both the Andaman &

Ni.onut islands, but Butler found them to be

nu*"iout in the Nicobars' Abdulali did not record

i,. Siglrt records: 5' Status: Near threatened'

38. Car Nicobar Blacknaped Monarch

Monarchaa zu rea idi och roa

Nicobar BlacknaPed Monarch M' a'

nicobarica
Taxonomy: Now known as Hypothymis azurea

idiochroa and H. a. nicobarica' Historical status:

Co**on. Sight records: 90-100' Status: Of less

concern.

39. Nicobar Cround f hrushZoothera
citrina albogularis

Taxonomy: U nc h an ged' H istorical status: Butler

,uid th"y'*ere fairly common throughout the

Nicobars, but shy and difficult to procure'

Specifically recorded from Trinkat, Nancowry'

Camorta and Katchall' Sight records: I on

Katchall. Status: Near threatened / Data Deficient'

-^ - ^.:-,'
. ^i -tUSl: =r--
- ...r.^ -:

..1! - -=::

-. l'c'ic:

- lnoe-- -

,..1<'1i-l -

:.!:laren: '

-:

i.l lommc'
. -^h..:: \,LVUU.

tus: Of le',

.:'"Lrus

us:i:ommor
-':-.Katcha
::: COnCefi^'

: - =,1 in th=

. = 
f'] icoba:

'.'=nchal; it i.

-. :n no othe'

- --rcn in th=

.; \:treCOrde:
-:r iduals ir

= .ilv and 3-i
- :. on.ldentit'
, - ',le analYsi.'

a

i.+

bird lrena Puella andamanica
lte Butler and include the N icobars

cn, but this sPecies has not been

here by Davison and Abdulali, I am

hcate Butler's reference, and have

r species from the analYsis'

an Re&whiskered Bu I bu I Pycn on otu s

;*hidleri
;nctnnged-Historical satus: Th is species

e been introduced into the N icobars f rom

23
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Gonsetving the Nicqbat istands

-.-. ShomPer
-=sis can Onlr

-:'::-ction

ersiry is the total variety of Iife on earth,

highlythreatened; in the economic sense

'"oity r"ptusents u n imagi nable wealth, i n

ethicai sense it is priceless (ICBP 1994)'

,. a' endemism is pronounced, there

arstobeahigh degreeof endemism in other

orms {ICBP 1994), and therefore Endemic

.fueas are of critical importance . Ot the 27

rendemic Bird Areas in Asia (and of 221 in

*orld) the Nicobar islands is one, and thus

n important component of the biological
J*r ot lndia.

. - :i ---ch as B0% of the Nicobarislands

: i -- , ='=:i bv primary forest, and at least

: : -: a: ', ell undisturbed,thetrend over

: : :' l: -:la .i"es risetograveconcern'Three
- - . :: -:r -::c to be addressed immediately'
' '': . - I :,r dei elopment programmes that

ds are increasingly being subjected to

rd, the growth of human PoPulation,
rl-v*rat of rnainlanders. The third issue

rrringand implementation of a protected

rorkinthe Nicobar islands, wherebythe

of $e endemic species of the islands

h'ensured.

-::-art lslands i lsland GrouPs

:' --:-. cirificultv u'hile planning the
' : - .' - - :,'isiands is in the identification of
' : -' : :'c grouPs that need action on a

, : :: : as ciirerent islands, orisland Sroups
-- =' - "':r cilstinct flora and fauna, all of

' - -:- .:-esen'ation.Theonlywaytoensure
: -.-:.im survival is bY develoPing

: - :- - - programmes for important islands

. - I .'lups, setting aside areas as wildlife
, - : : , - =re all but the barest of human use

- :: - = ands and island Sroups have been

:: - -: - ccnservation based on the number

:' -:-' - ;:ecies and subspecies and alsothe
-- - :' - 

- --reatened or NearThreatenedtaxa'

Island Croups: From the data available (Tables

6 & 7), it is apparent that all three island groups

are crucial to the endemic avifauna of the

N icobar islands, as al I island Eroups have un ique

taxa. However, the Nancovvry group of islands

mu st perforce take fi rst priority, as it not on ly has

the l-righest number of endemic species and

subspelies, but also the highest number of

vulnerabletaxa (Tables 6 &7).Of second priority

is the Creat Nicobar group, as it also possesses

a high number of endemics and the highest

nu*Lut of Near Threatened taxa (Table 6 A7)'

The Car Nicobar Sroup has the third priority

because the island has the least number of

endemics, only one of which is threatened'

lstands: The most important island forconservation

in the Nicobar islands is Great Nicobar, as it has

the highest number of endemic taxa (Table 5 &

7). lt iJalsothe largest island in the Nicobars, and

Iarge island size decreases the probability of

ext]nction (Adler 1gg4). Three islands of the

Nancowrygroup, Camofta, Katchall and Nancowry

Table 6. Number of endemic avifauna species and

subspecies accordi ng to island grou ps'

lslandgroupsABCD E

GreatNicobar !2 1 5 17 9

Nancowry '% 1 4 19 12

CarNicobar ?f 0 5 10 11

A Total no. of endemics Present
B Endemic species exclusive to the subgroup

C Endemic subspecies exclusive to the subgroup

D Endemic species/subspecies common to other Nicobar

lslands

E Endemic species/subspecies common toAndaman lslands

TableT .Numberof Endangered, Vulnerable, and Near

Threatened avifau na species accord i ng to i sl and group'

lsland group En

0
0
1

0
6
1

NT

't0

I
6

CreatNicobar
Nancowry

CarNicobar

En - Endangered; Vu - Vu I nerable; NT - NearThreatened l

Chapter {
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C,:r,sen ingthe Nicobar lslands

are ranked as second highest on the priority list'

despite their inequality in number of end.etlics'

because the conservation of these three lslands

w,ill benefit all endemic species occurring in the

Nancorvry group.The only endangered bird' the

Car NicotJr Sdikra, in the Nicobar group of

islands is on Car Nicobrar, thus qualifoing it asthe

third prioritY island.

Developing a Protected Area Network

ln their monograph on planning a protected area

network for lidia, Rodgers and Panwar (1988)

state 'The scale of biological value in the

Andaman & Nicobar islands is so great, that all

protected area proposals must be seen as a major

priority'. To ensure the long-term survival of the

endemic avifauna of the Nicobar lslands it is

imperative that a protected area network be

developed wherebythe habitats of most endemic

taxa receive Protection.

Existing Protected Areas

Onlyfourol rhe24 islands inthe Nicobargroup

have Protected Areas. Batti Malv (2 sq km)'

Tillanchong (17 sq km) and Megapode lsland

(0.25 sq k-m), all uninhabited, are Wildlife

Sanctuarles. Creat Nicobar is a Biosphere Reserve

(BB5 sq km), with two core areas;the Campbell

Bay National Park t426.23 sq km), and the

Calathea National Park (110 sq km)' A part of

Creat Nicobar has been designated as a Tribal

Reserve (1 '1 9 sq km) for the Shompen (Pande ef

at. 1991), but much of this falls within the
:

Biosphere Reserve.

Proposed Protected Area Network in the

Nicobar grouP of islands

The existing protected area network in the

Nicobar islands is inadequate for two reasons'

Firstly, island groups which have both a

large number of Andaman & N icobar endemics

ani exclusive endemics are not adequately

protected, and secondly, the design of the

existing Creat Nicobar Biosphere Reserve is

flawed. I proposethe creation of the Nancowry

Biospheie R"r.tu", the redesigning of the

Creat Nicobar Biosphere Reserve and the

inclusion of offshore waters into the two

Biosphere Reserves.

ZO

Creation of the Nancowry Biosphere

Reserve: Even ti-rough the Nanco\\'ry Sroup
has ttre lrighest nun'tber of enderr-rics and is

first on th"e priorit,v list, only uninhabited

Ti I I anchon g i sl ancl i s protected as a \\ri I d i ife

Sanctu.ry.*Thrt, only less than 3% oi the

area of the Nanco\'vry group is protected'

There is a need for a Biosphere Resen'e in

the Nancowry group, that encompasses all

islands within ih" grorp. Tire core areas of

the proposed Nancowry Biosphere Reserve

should be the three islands that are of high

priority, (Camorta, Katchall, and Nancowry)'

ty *hose conservation most endemic species

in the Nicobar islands will be benefited (Fig'

1 4). Tillanchong, already a Wildlife Sanctuary'

can form the fourth core area (Fig' 1a)'

Redesigning the Great Nicobar Biosphere

n"r*rrEt nlihough a little over 507o of Great

Nicobar has been protected as National Parks

and about B5"h as Biosphere Reserve (BB5 sq

km) (Fig. 15), this is inadequate' The buffer

zones oi Biosphere Reserves are designated as

areas of multiple use. Although less than 10%

of Creat Nico'bar is under human use, 357o of

Great Nicobar has been designatedas a buffer

zone. Moreover, the National Parks protect

only the central portion and less than 15%

of t'he coastal areas of Creat Nicobar' The

National Parks also leave unprotected a broad

strip of primary undisturbed forest between

them through which the East-West road passes'

The aparent flaws in the design of the National

Parks on Great Nicobar are:

On islands, particularly hilly ones, the first

area to be destroyed are coastal forests' This

habitat, crucialto the survival of the Nicobar

megapode is insufficiently protected (Fig' 1  )'

The"southern tip of Creat Nicobar, which is

u nprotected, compri ses the I argest u ni nhabited

flai coastal forest in the Nicobar group a

harbours large populations of speciessuch a:

the Creat Nicobar Crested Serpent Eagle

N icobar Megapode, B lyth's Nicobar Para

and the Nicobar Pigeon.

The central portion of Creat Nicobar is a

unprotected.

a)
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L- _iph ei L

-' sroup
! and is
-abired
. L tI i, ., tlLlllTe

'. cf the
' ,,iected.

=serve in
: :sses al l

= areaS Of

= Reserve
-= of high
t-cowry),

: species
- :ed (Fig.

:anctuary,
- 1,1 \a, ta).

Biosphere
, of Creat

-ral Parks
. e (BB5 sq
-ne buffer
qnated as

:nan 1 07o

.= 35% of

.s a buffer
r.s p rotect
-ran 1 57o

:,bar. The

=o a broad
. between

: ad passes.

= \ational

=. the first
: rests. This
-: Nicobar

=: Fig. 14),

,- *,hich is

- -:nhabited

.r'oup and

, es such as

: =rt Eagle,

.i'Parakeet

-:ar is also

nS* trd.E coast of Great N icobar and most
dle southern tip and the cerltra] portion is

;"nhrabited.These rel atrveiy undisturbed primary
ests must be protected because any future
ange in policy can result in these areas being
$royed. Thus, a single National Park must be
:ated in Great Nicobar merging the two
tlingones and includingthe southern tip of the
ud (Fig. 1 5). The bufferzone on the west coast
ncovertheareas used bythe Nicobarese, and
tr on the east the areas where mainlanders
te been settled.

e rnanagement of the buffer zones of the
posed National Park can fol low two strategies
:ordingtothe inhabitants of the zones. Those
as where the Nicobarese live must be left
cdy alone because they interact with the
ests in a relatively non-destructive manner. ln

Crraura fr

r,t''bfi
reressa tn

YA\+).- q\ES

Core Areas

5.4CON- Technicai Repor -

the buffer zone on the east coast, rvhich the
ni ai n l a n ciers i nh ab i t, p rogra m m es of alrorestati on
and sustainab\e use oi resources can be
implernented. Thiswill be necessary because in
the future, rvith increasing hun-ran populations,
there will be a great cieal of pressure on the
iimited resources of the island.

The design of the Creat Nicobar Biosphere
reserve is inadequate also because itonlycovers
absolutely pristine areas where the influence of
mainlanders is non-existentand the influence of
the tri bals m i n i ma L On Creat N icobar, the tri bal
populations are very small (fewer than 450
people, and most hamlets have barely 2 or 3
fam i I ies), and it was evi dent that the pressu res that
they exert on the forests were well within
sustainable limits. Thus, the existing Biosphere
Reserve does not address the real needs which is

Tillanchong

Isle of Man

Buffer Zone

29
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I ---re \\'alers
i=serves iS

, a Nlarine
: :-i.i'€e fi the

rcnt on the
sagreatdeal
rs inflow of
All but two

bsignated as

ff Aboriginal
all islands,

atchall, the
,rily facilitate
mainlander

frog,riation in the Nicobar islands is not
'c";""r,8"*rate 

w'rth the growth o{ the triba\
*eur-The densrty o{ mainlandershas grown

furna-Tpersqkmto 7.3 persq km between 1981

-s 1991, an increase of 557o, whereas for the

rrrdecadethe density of Tri bal s has i ncreased

fun lO.Spersq kmto 12.8 persq km, an increase

aurty 18.5% (Fig. 1 6, Appendix 5). The situation

fo rnost alarming on islands which are on the

picrity list for avian conservation where the

gut$r in main lander popu I ation h as been greater

drm 5ffi6, whilethe growth in tribal population
hEbeen lessthan 20%. The entire appeal against

tte Bror /th of mainlander population can be

illhstrated with the case of Camorta. Civen the

facr that Camorta is a tribal area, and that
mainlanders are pri mari ly meant to fac i I itate the

a&ninstration of the islands, for a population of
I 406 tribals, there are 1 5 67 mai n I anders. Cl early

tlse is an imbalance between the institutional
ilulnpower necessary for administration and the

exising manpower and i nfrastructu re.

The rapid growth i n mai n I ander popu I ati on i n the

Nicobar islands has three main repercussions-

Findy, there is an increased pressure on natural

resilrrces as the peop I e a re e nti re I y depe n dent on

fuel wood and bu i I di ng materi a I from the forest.

Seoondly, as a considerable proportion of the

rnainlanders is employed by the Government,
rtse has been a rapid expansion in the'works'
ntr*are undertaken, the infrastructure built and

hthetownships. Thirdly, since the Nicobarese

population is also increasing, a rapid growth of
mainlander population in the islands will add to
fte @letion of resources and in tlle qapid

rlcqucti6nof forests.

Thrs, it is imperative that the groMh of the

unirtanderpopulation is checked and if possible

M if the natural resources are to remain

rihin sustainable I i m its.

Iladopment proiects:The i m med i ate th reat to

{rc N[mbar islands I ies i n the ki nd of development

rr*Fammes that are being implemented. Like

ry other remote areas, the Nicobar islands

:crfresasignificantsubsidyfrom the Covernment

c hdia with very little financial return. This

.SA CON - Te ch n i c al RePort 2

1981 1991 7" increase

Figure 1 5. The increasing hurrran population density

in the Nicobar group of islands

disparity has resulted in a great deal of pressure

on the adminstration to find ways and means by

which moneycan begenerated,which inturn has

resulted in an acceleration of development. As

development essentially means construction, th is

results in roads being madethrough undisturbed

forests, construction of jetties to service small

islands, diesel generated electricity grids for
villages of as few as 19 houses and so on. An

i nd i cative example is the road from Camorta jetty

to Pilpillow village, a distance of about 30 km.

When completed, the road wi I I costthe exchequer
over one crore rupees. The beneficiaries, a

village of 29 households could very well have

been provided with a motor boat each at only a

cost of Rs 24 lakhs! A more serious problem with
indiscriminate development is that many
environmentally disastrous schemes are

sanctioned, particu Iarly because of the absence

of impact assessments by qualified agencies.

ln the Nicobars, it is apparent that the kind of
development cu rrently u nderway and envisaged
will not only have detrimental effects on the
environment but will also result in the erosion
of indigenous cultures. For the long-term
conservation of the flora and fauna, and of the
traditional cultures and lifestyles in the Nicobars

a re-thinking on the development of these

islands is necessary. lnherent to this is an in
depth analysis into the money being spent

there, how much of it is really required, and

whether the money being spent is reallv
beneficial to the N icobarese and the Shompen.

SACON Librarv

ilt ililIililtilil iliil

El Tota\

ffi lirba\

I-_l Others

7" increase

Reserve

PR12

JI
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Conserui ng the N i cob ar I sl and s

,;:,

Specific Proiects that need
rconsideration

1. The proposed refuelling base and dry dock

in Gieai Nicobar and making Great Nicobar

a Free Port.

The nrost serious threat to the Nicobar isiands,

particularly Creat Nicobar is thetw'in proposals

of making Creat Nicobar a free port (an alternate

'Hong rcong') arrd the building of a refuelling base

at th; Calathea Bay for international shipping

plying the Creat Channel. The consequent

expansion in mainlander population for the

building of necessary infrastructure, trade and

other sectors will exert an enormous pressu re on

the resources of the islands. Tlre worst affected

will be the forests and t[-re endemic flora and

fauna. More alarming, these projects will have

serious adverse repercussions on the shy Schedu led

Tribe, the Shompens who hunt and fish in these

forests.

Necessary action must be taken to ensure that

Creat Nicobar is left undisturbed, and that

adequate safe guards are put in place which will

ensuiethat such ecologically and socially disastrous

projects are never permitted either now or in the

future.

2. Roads

Accessability inevitably results in Sreater levels

of exploitation. As the forests in the Nicobar

islands are vulnerable to human use a blanket

moratorium on the construction of roads in the

Nicobar islands needs to be set in place'

Speci{icallY:

a) Re-alignnent of the road leading to the

Light House at lndira Point

Just ifter'km 46' on the North-South Road,
(0 km = Campbell Bay and 51 km is the light

house at lndira point), the road curves along

a cliff face for a distance of about 200 m'

While CREF, during Project Yatrik, had

made a sea wall for part of the distance, sea

action on the un-walled part has resulted in

the roaclbeing cltt arvay. Tl-rere is a proposa\

to reaiign the roacl in order to by pass tlris

cliff face by cot-rstructing a nelt'roacltl-rrough
(ssq:\(urtlr.e-< (r,.[tqct - Ltrvas underslood tl-rat

the repairing of the existlng road, and ti"re

slroring of the cliff {ace is not only possible

but n,rll cost only,a fractiorr of tlrat of the

nevv roacl. Ti'ris road, frorn 'knr 4i' to light
house, appears to serve the sole purpose of
letting picnickers and other visitors reach

the lig-hihouse situated atthe southern tipof
lndia. The cost of loss forest far outw'erghs

the benefits of this road and hence should not

be permitted.

b) The East West Road

The East West road in Creat Nicobar links

mainlanders settled on the east coast with

Nicobarese on the rvest coast and runs through

Shompen territory. Currentlythe road is not in use

because bridges have broken down and the road

is being reclaimed by the forests, but it is likely

that the east west road will be macie usable in

the future. A serious reconsideration must be

given as to whether this road is a desirable one,

6u."rt" it gives very easy access to the

N icobarese on the west coast and will bring the

mainlanders into greater contactwith Shompen'

It is likely that Sreater contact will only have

negative effects on the Shompens and the

Niiobarese, and thus it would be preferable to

leave this road as unusable.

c) Proposed road in Katchall
A proposal to construct a ner,v road (about 25

km long) from Katchall jetty to West Bay

Katchall along the eastern and southern coast

has been proposed. This road passes through the

habitat which is amongst the last remnant

undisturbed coastal forests in the Nancowry

group and where one of the few viable

[opulations of the North Nicobar Megapode

exists. As the construction of the road will
result in the loss of primary habitat and be

detrimental to the threatened North Nicobar
Megapode, it is urged that the plans for this

road be dropped.

32
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- _-: ig
. . ,', 'ciespreaci in the Nicobar islands.. ,: i are legally pernritted to lruni, but

, :-^- -q trencl in recent times is tlre
: - . use of airgur-istoshootpigeons. This

-.,-..=:i in pigeon populations being
r -;=r,leied on several islands. A closed

. - 'r g the breeding period needs to be
.:-: effected if the tribals are to

' , .=llrs in a sustainable manner.

. 
- :.:. \. rr,ainlandersarenotperrnitted

-- ',. of the wild boar is prevalent.

- -:- "' :r.:als on a large scale, nor was
.' : :r;-ceoflruntingcrocodilesfortheir

'-: '\ ro'5?r islands. While there is a
: -' - . - i nq of hunting in Creat Nicobar
: - :: - ' .- - presence of the A.C.F. Wildlife
: --:-= ; apparently much less control in
, : - - ,'. -. Eroup. This needsto be looked into.

- : r:' :, us problem however, isfromThai
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poaclrers. Three islands are particularly af{ected,
Creat Nicobar, Little Nicobarand TiIlanchong.
While the Thais conre to tl.re Nicobars to dive
for shells such as Tockus, Nautilus and Turbo
tlrey also hunt crocodiles (r,,hich are taken
back live), collect Edible-nest Swiftlet's nests,
and supplementtheir dietfrom the forest. A lot
of damage is done by the Thais in the areas
w'here they camp. The control of this menace
is of primary imporlance in the Nicobar islands.

lnfrastructure for the Forest Department

The infrastructure tlrat the Forest Department
currently has inthe Nicobars is clearly inadequate.
TheWildlife Cuards are neitherarmed, nordoes
the Department have a single seaworthy vessel.
Their mobility and capability of handling
conservation issues or patrolling are thus greatly
impaired. lt is of paramount importance lhat
both these faci I ities are i mmedi ately provided.
One readily available source of seaworthy
vessels arethose confiscated from Thai poachers
which can be put to good use by the Forest
Department.
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Su'allow,
Brow,n Shrike
Philippine Shrike
N icobar B lacknaped Oriole
Crey orAshy Dror-rgo
Crorvbilled Drongo
N icobar RacketTai led Drongo
Andaman Glossy Stare
Glossy Tree Stare20
N icobarWh iteheaded Myna2l
Katchal I Wh iteheaded l,1yna
Daurian Myna
lndian Myna
Andaman HillMyna
Nicobar Hill Myna:':
N icobar Pied Cuckoo-Shri ke23
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AshyMinivet
Fairy Bluebird'?a
Andaman Redwhiskered Bu lbu I

Nicobar Bulbul
OIive Flycatcher
Paradise Flycatcher
Car Nicobar Blacknaped Monarch2s
N icobar Blacknaped Monarch2s
Malay Streaked Fantail Warbler
Pal las's C rasshopper Warbler
Streaked C rasshopper Warble r
Thickbilled Warbler
Palelegged Leaf Warbler
lndian Blue RockThrush
N icobar Cround Thrush
Redthroated Pipit
ForestWagtail
Creyheaded Yellow Wagtai I

B I ueheaded Yel low Wagtai I

CreyWagtail
N icobar Ol ivebacked Sunbird
Car N icobar Olivebacked Sunbird
Nicobar Yel Iowbacked Sunbird
NicobarWhite-eye
HouseSparrow
N icobarWh itebacked Munia
Yel lowbreasted Bu nti ng

H i ru ndo rusti ca gu ttu ral i s

L a n i u s cr! statu s cri statu s
La n i u s crislatus I uc ionensi s

Ori ol us chi nens i s ntac rou ru s

Dicrurus leucophaeus
Dicrurus annectans
D i cru rus paradi seus n i cobari ens i s
Ap I on i s pan aye nsi s tytl e ri
Ap I on i s panayensi s al bi ri s
Stu rn u s eryth ropygi u s e ryth ropy gi u s
Stu rn u s e rytl't ropygi u s katc h al e n si s
Sturnus sturninus
Ac r i dothe res t r i st i s tri sti s
G racu I a rel i giosa a nda m anen si s

C racu I a rel i gi osa h a I i b recta
Co raci na davi son i n i gra
Corvus splendens
Pe ri c rocotus d ivari catu s
I rena puel I a a nd ama n i ca
Pyc n on otu s j ocosu s wh i stl e ri
H ypsi petes n i coba ri ensi s

Rh i n omyi as bru n n eata n i coba ri ca
Terpsi p hon e pa rad i s i n i cobar i ca
Mon arc h a azu rea i d i oc h roa
Monarchaa. nicobarica
Ci sticol a j u ncid i s mal aya
Loc u ste I I a ce rth i o I a ce ntra I as i ae
Locustella lanceolata
Ph ragamatic olaaedo n aedo n
P hyl I oscopu s tenel I i pes
Monti col a sol i tari u s pa n d oo
Zoothe ra c i tri n a al bogu I ari s
Anthus cervinus
Motacilla indica
Motaci I I a {l ava thu n bergi
Motacilla flava beema
Motacilla c. caspica (c. cinerea)
Necta ri n i a ju gu I ari s kl ossi
N ectari n i a j ugu I ari s prosel i a
Aeth opyga s i paraj a n i coba ri ca
Zosterops pa I pebrosa n i cob ari c a
Passer domesticus
Lo n ch u ra str i ata se m i stri ata
Emberi za au reol a au reol a
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soE{l€S il-l .\ppendix 3. civen belor,r, are changes in namesand current taxonomic classi-

inHorvard&Moore(1991).Thenumbersbelowcorrespondtothoseagainstspeciesin

1 \ame changed lo Egretta garzetta schistacea'

: \ot accepte-d; .onrii", it tL be Gorsachius melanolophus, which does not have any sub-species

and which ranges from lndia to Creater Sunda'
j \ame changejto Accipiter butleributleriand Accipiter butleri obsoletus

4 The Crested serpent eagle found in the Nicobar islands is now a single endemic species with

l*o sub-species. spilo# is minimus minimusin the North Nicobar islands andSpilornis minimus

Uos-.i from G reat N i cobar.
5 lprlomis minimusklossion Creat Nicobar'
,i Original ly calledMegapod i us freyci net'

6 \Ot accepted; considered to be Ra/lu s striatus obscurior, the same as the Andaman race'

g Do not accept bothA maurornii phoenicurus leucocephalus & A. p. midnicobaricus'

IE {olish}poleucos.
Ti C,allijnago sten u ra-
p Do rmt ditferen tiateColumba palumboides into sub-species. lnstead a single species endemic to

bd"{ndaman & Nicobar islands.

13 \fi accepted; consi der Macropygia rufipennis rufipenn rs as endemic to Andaman & North

\icobarand M. r. tiwariias endemic to Creat Nicobar

Ic Dtr rrctacceptthis subspecies and presumably consider itthe same as Chalcophaps indica

rnamlrna of the Andam an grou p.

fu.lrs nicobarica nicibari'cais notendemic and occurs up to New cuinea islands'

Do rd accept. Presumably consider the Nicobar birds as the same as those from Andamans

frsrymcdies,tus

Grc*r grrda and Timor lsl ands.

thcalled Hirundapus gi gantea i nd i cus'

lh elled Halcyon capensi s i ntermedi a'

m J 
"..up, 

und .onrider Nicobar birds the same as Aplonis panayensis tytleri trom the

ifinrrr
Or,riderStu mus erythrapygius erythropygius asendemic to Andamans, and 5' e' andamanensis

- :: -- : i':, Car Nicobar. :

i - _:.:. Consjder Andaman & Nicobar birds as a single endemic race Cracula religiosa

laY'isoni'' -: i.a nigfa (

' ---: l- ,:,,, this species for Andaman & Nicobar islands!

- , rr-', ntis azurea idiochroa and H' a' nicobarica'

sr; Ref.

=. 1 982). Ali
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Chapter 3

Distribution and Speciation 
of Megapodes (Megapodiidae) 
and Subsequent Development 
of their Breeding Behaviour

RENÉ W.R.J. DEKKER
Nationaal Natuurhistorisch Museum, Naturalis, P.O. Box 9517, 2300 RA Leiden, 
The Netherlands, dekker@naturalis.nl
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Abstract Megapodes (Megapodiidae), the most peculiar of all Galliformes, are of 
Gondwana origin. On the Australian plate they shifted from normal avian incubation 
to their aberrant strategy of incubating eggs in mounds of sand and leaf litter where 
heat is generated by microbial decomposition. From here, they spread through the 
Indonesian archipelago and eastwards into Polynesia, resulting in rapid speciation 
and the use of alternative heat sources for the incubation of their eggs.

1. Introduction

The distribution of megapodes (Aves, Galliformes, Megapodiidae), as well as their 
unique breeding behaviour, have led to conflicting theories as to their geographical 
origin and reproductive history. Olson (1980), and authors therein, assumed that 
 megapodes reached Australia from southeast Asia, probably by the Miocene. He 
explained their  current absence on the mainland of southeast Asia by competitive 
exclusion with  pheasants (Phasianidae). However, since Olson’s publication, a fossil 
of what was  considered to be a megapode from Eocene-Oligocene deposits of France 
has been re-identified as representing a separate extinct  family Quercymegapodiidae 

W. Renema (ed.), Biogeography, Time, and Place: Distributions, Barriers, and Islands, 93–102
© 2007 Springer.
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(Mourer-Chauviré, 1992), leaving no evidence for the former presence of  megapodes 
outside Australasia. Since this  publication by Mourer-Chauviré was  overlooked 
by Newton (2003: 137–138; 160), the theory that megapodes reached Australia 
from southeast Asia still stands in recent literature. Alternatively, Cracraft (1973, 
1980) proposed a Gondwana origin for the Galliformes and suggested that modern 
 megapodes were present in Australia from the time of the breakup of Gondwana. 
Dekker (1989, 1990) considered predation by carnivores, especially Felidae and 
Viverridae, as a key factor explaining the absence of these birds from the  mainland 
of southeast Asia and the Greater Sunda islands. Recent findings of a  fossil 
(Ngawupodius) from the Late Oligocene at Lake Pinpa, Central Australia, now 
represents the earliest fossil record of the Megapodiidae (Boles and Ivison, 1999), 
supporting the theory of a Gondwana origin for the megapodes.

Various authors (e.g., Frith, 1962; Immelmann and Sossinka, 1986) considered 
the so-called burrow-nesting strategy, in which megapodes bury their eggs in holes 
in warm sand, as the original breeding strategy. However, Clark (1960, 1964a, b) 
and Dekker and Brom (1992) suggested that burrow-nesting has been derived from 
mound-building, in which megapodes bury their eggs in self-made mounds of decom-
posing, heat-generating leaflitter. The latter view was supported by recent workers. 
Starck (1993: 285) considered megapodes “a monophyletic taxon of Galliform birds 
with the superprecocial development as a derived character complex characterizing 
the taxon” and stated that “the breeding biology is derived from “normal” avian incu-
bation and not from sauropsid ancestors”. Later, Starck and Sutter (2000: 542) wrote 
“that megapode development does not differ substantially from galliform precocity”. 
Booth and Jones (2001: 192) (unaware of Boles and Ivison, 1999) were of the opinion 
that “megapodes almost certainly evolved from a galliform ancestor, as early as the 
Pliocene … and this probably had a ground nest with large clutches of synchronously 
hatching, highly precocial chicks commonly seen in extant galliforms”.

Although some of these discussions are recent, all were published when no 
phylogenies based on nuclear and mitochondrial DNA sequences were available. 
These were first published by Birks and Edwards (2002). The relationships within 
the genus Megapodius might prove to be crucial to the discussion. The phylogenies 
of Birks and Edwards will form the basis for this discussion about the geographical 
origin and reproductive history of the family.

2. Megapode Phylogenies and Other Relevant Publications

After the publications by Mourer-Chauviré (1992), in which she no longer 
 considered a fossil from Eocene-Oligocene deposits of France to be that of a 
megapode, and that of Boles and Ivison (1999), who confirmed the presence of the 
Megapodiidae in Australia as early as the Late Oligocene, there is general agree-
ment that megapodes were isolated in Australo-Papua for an extended period. A 
Gondwana origin would in fact link the Megapodiidae with the South American 
cracids (Family Cracidae), which are by some considered the sister-group of 
the megapodes. Sibley and Ahlquist (1990) placed the megapodes and cracids 
together in the order Craciformes. However, research based on 102  morphological 
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 characters, including 89 based on osteology, made Dyke et al. (2003) consider a 
monophyletic Megapodiidae to be the sister-group to all other Galliformes and to 
be the most basal clade within the order. The recovery, by Sibley and Ahlquist 
(1990), of a single clade comprising both Megapodiidae and Cracidae is not sup-
ported by a single morphological character (Dyke et al., 2003).

Brom and Dekker (1992: 15, Fig. 5) published a phylogeny of the Megapodiidae 
based on traditional, mainly morphological characters (see also Jones et al., 1995). 
Seven years later, Mey (1999: 30, Fig. 5) published a  phylogeny of the megapodes 
based on the phylogeny of the chewing lice found on them. Birks and Edwards 
(2002), who sequenced nuclear and mitochondrial DNA, included in their studies 
15 of the 22 extant species representing all seven genera. Their phylogeny, which 
included representatives of other Galliform  families as outgroups, shows an early 
split in megapodes, leading to two major clades: (1) Alectura, Aepypodius, Leipoa, 
Talegalla and Macrocephalon and (2) Eulipoa and Megapodius. It is largely 
congruent with the phylogeny by Mey (1999), but differs from the one published 
by Brom and Dekker (1992), in which Leipoa, Talegalla, Macrocephalon, and 
Megapodius (including Eulipoa) form a clade.

Of the 13 species within the most widely dispersed genus Megapodius, which 
includes species exhibiting all the different breeding strategies, no less than 
nine species (totalling 14 populations or subspecies) were sampled by Birks and 
Edwards (2002). Additional morphological studies by Roselaar (1994: 21) add to 
this and together they offer great opportunities for a renewed discussion on the 
historical distribution, dispersal and evolution of the unique reproductive systems 
within megapodes. The relationships within the genus Megapodius do show some 
remarkable results (for details, see Birks and Edwards, 2002): M. tenimberensis 
from Tanimbar and M. cumingii from Sulawesi and the Philippines are an early split 
(M. bernsteinii (Sula Islands), which was not included in the analyses, might fit 
with these (Roselaar, 1994), as might M. nicobariensis). Megapodius eremita from 
the Solomon Islands and M. layardi from Vanuatu are not close relatives as was 
previously suggested based on distribution: they represent descendents of different 
waves of dispersal. Furthermore, M. layardi and M. pritchardii from Niuafo’ou, 
Tonga, are sister-taxa. Some of the conclusions by Birks and Edwards (2002) are 
congruent with Roselaar (1994).

3.  Possible Scenario of Current Distribution 
and Breeding Strategies

3.1. Distribution

The position of the Australian continent during the Late Oligocene (Fig. 1) is the 
starting point for the discussion as it was there and then that we know of the earliest 
occurrence of megapodes: the recently discovered, extinct, megapode Ngawupodius 
minya (Boles and Ivison, 1999).

During the Oligocene, the Australian continent was well isolated, slowly 
 drifting north and colliding with New Guinea. In the Early Miocene, New Guinea 
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was a series of islands on the northern edge of the Australian plate. During the 
Middle Miocene, from about 15 Ma, larger parts of New Guinea were uplifted to 
above sea level. Northern Australia had a warm, wet climate, which became gradu-
ally cooler and drier by the Late Miocene. During the Pliocene, 5.3–1.8 Ma there 
was an overall cooling of sea and land temperatures, and Australia collided with 
the Timor region. Active dispersal of animals, including that of megapodes, which 
began to gain their modern appearances, took place using islands as stepping stones 
as the Australian continent continued to approach the Asian continent. During the 
past 10,000 years the position and climate of Australia has changed little.

The earliest known fossil occurrence of the Megapodiidae was, until the 
 discovery of the tiny Ngawupodius minya by Boles and Ivison (1999), from the 
Pliocene of Australia and relates to (what was until recently considered) a single 
extinct genus Progura (but see below). The Pleistocene fossil record of  megapodes 
from Australia is dominated by this megapode, which was bigger than any of the 
extant taxa and most likely a poor flyer. Initially believed to include two species, 
P. gallinacea and P. naracoortensis, it was subsequently considered to  represent a 
single species P.  gallinacea. Differences in size were explained by sexual  dimorphism 
(Boles and Ivison, 1999: 200; Steadman, 1999: 9) but are now seen as representing 
individual variation or stage of maturity (W. Boles, 2004, unpublished). Boles 

Java

Borneo

SW Sulawesi

N Sulawesi

S Philippines

Halmahera

New
 Caledonia

Australia

Antarctica

New Zealand

E Sulawesi

Timor

New Britain

Solomon Islands

Vanuatu
and
Fiji

Fig. 1 Position of the Australian continent during the Oligocene (34–24 Ma) (after Hall, 
1998)
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(2004, unpublished) thus synonymized Progura with Leipoa stating “Progura is not 
separable from Leipoa and the differences between P. gallinacea and L. ocellata are 
mainly quantative (size), with qualitative differences so small that it is doubtful that 
these represent distinct species. P. gallinacea appears to be the megafaunal version 
of L. ocellata. P. gallinacea becomes either Leipoa gallinacea (if the two are kept 
as separate species) or Leipoa ocellata gallinacea (if considered temporal subspecies 
of a single species)”. The record of the modern L. ocellata from the Victoria Fossil 
Cave, which was based on a damaged skeleton of a chick, is not valid, leaving no 
evidence of modern L. ocellata elsewhere in the Pleistocene or earlier (W. Boles, 
2004, unpublished).

Outside Australia, only few fossil remains involving megapodes other than 
Megapodius species, are known. These are late Quaternary cave deposits in Irian 
Jaya containing the extant Aepypodius arfakianus (Aplin et al., 1999) and late 
Pleistocene-Holocene deposits in Fiji containing Megavitiornis altirostris, a large, 
quite unusual extinct megapode (Worthy, 2000). Sylviornis neocaledoniae, a 
large and flightless extinct bird from New Caledonia, once believed to be either a 
ratite (Poplin, 1980) or a megapode (Poplin et al., 1983), is no longer considered 
a megapode but better placed in a family of its own (for a summary, see Jones et 
al., 1995: 23). The fossil record as summarized here, with ancestral megapodes 
restricted to the Australian landmass (including New Guinea) and (recently) Fiji, 
makes it most likely that the unique incubation strategy has developed here.

No fossils are known from New Zealand, which separated from Gondwana 
c. 85 Ma. All fossil records in Polynesia are from the Holocene, representing 
species of the genus Megapodius which were exterminated from islands after the 
arrival of the Polynesians. The Polynesian megapode Megapodius pritchardii, 
which was long believed to have been introduced to Niuafo’ou (Tonga), is in fact 
a relic of a once much wider distribution. Fossil remains of this species have been 
found on Foa and Eua (Tonga) and it is suggested that it occurred on perhaps as 
many as 100 individual islands in the region (Steadman, 1999: 13). Steadman 
(1999) discussed the biogeography and extinction of megapodes in Oceania, from 
which at least five different extinct species (all Megapodius) are now known. He 
estimated that at least as many species have gone extinct as still exist today: “if 
not for people, the figure of 22 living species of megapodes would increase to 
45–55 species” (Steadman, 1999: 16).

Although many of the present day megapodes, including all Alectura, 
Aepypodius, Leipoa, and Talegalla species which are restricted to Australia or 
New Guinea and Macrocephalon maleo from Sulawesi, are poor flyers, the smaller 
Eulipoa wallacei from the Moluccas and all Megapodius species are strong flyers. 
They can easily cover vast areas of open water, even at the chick stage. It is there-
fore no coincidence that species of Megapodius are widely distributed and occur 
on islands in the Pacific, eastern Indonesia, the Philippines, and the Mariana and 
Nicobar islands. Macrocephalon, Eulipoa, and Megapodius will have colonized 
these islands from the Australian plate in different waves. Also within the genus 
Megapodius, different waves of dispersal have taken place. For a map of the current 
distribution of the family, see Jones et al. (1995: 21).
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Roselaar (1994: 21) was of the opinion that “the present-day distribution of 
Megapodius with a single species on each group of islands is apparently not due 
to fragmentation of the range of a once widespread species, but is more likely the 
result of a long history of colonizations and extinctions by a number of species”. He 
believed that “a history of invasions and extinctions by various species of Megapodius 
may explain some of the peculiarities in their present-day distribution.” Furthermore, 
he considered M. reinwardt to be a recent successfully spreading species.

3.2. Breeding Strategies

Megapodes exploit three different sources of heat for the incubation of their 
eggs. Those that build mounds use rotting vegetation for incubation, while bur-
row-nesters dig holes in volcanically heated soil or in sun-exposed warm sand 
in which they bury their eggs. All seven species of the genera Alectura (1), 
Aepypodius (2), Leipoa (1), and Talegalla (3), which are restricted to either 
Australia or New Guinea, are strict mound-builders. Macrocephalon maleo from 
Sulawesi and Eulipoa wallacei from the Moluccas are strict burrow-nesters and 
do not build mounds. Within the widely distributed genus Megapodius some spe-
cies are strict burrow-nesters, others build mounds, while a few species can do 
both. Figure 2 shows the incubation strategies superimposed on the cladogram by 
Birks and Edwards (2002). Figure 3 shows the same for the genus Megapodius, 
 superimposed on a map of their current distribution. The four Megapodius spe-
cies not sampled by Birks and Edwards (M. decollatus from New Guinea, M. 
 geelvinkianus from the Geelvink islands, M. bernsteinii from the Sula Islands and 
M. nicobariensis from the Nicobars) are all strict mound-builders.

Burrow-nesting megapodes, those using heat sources other than rotting 
vegetation, all live on islands and are not found in Australia and New Guinea. 
They occur in places which have been colonized by active dispersal (flight), as 
many of these islands have always been isolated. It suggests that burrow-nest-
ing developed secondarily when new habitats, some of volcanic origin or with 
sun-exposed beaches, were invaded. These new, often tropical habitats led to a 
radiation in breeding behaviour and speciation within the genus Megapodius. 
Heat necessary for the incubation of their eggs did not have to be produced by 
the arduous task of raking together large mounds of leaves in which birds dig a 
hole and bury their eggs – heat was “simply” there. They shifted from building 
and maintaining mounds to the simple task of digging a hole in warm sand. The 
increase in relative size and yolk content of the eggs in burrow-nesting species 
compared to that of their mound-building relatives (Dekker and Brom, 1992), 
which results in even larger and more precocial (superprecocial sensu Starck, 
1993) chicks in burrow-nesters, is an indication that burrow-nesting is derived 
from mound-building.

When the Australian plate moved closer to Asia and sea levels changed, 
islands could have acted as “stepping stones” and inter-island distances might have 
 alternately decreased and increased. Ancestral megapodes were thus able to reach 
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new habitats, passively and actively, where they became isolated. This led to a 
diversification in taxa as well as reproductive strategies. Their move  westwards to 
the mainland of southeast Asia was subsequently halted by the presence of  carnivore 
predators (Dekker, 1989) or – as suggested by Olson (1980) – by  competition with 
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Aepypodius arfakianus
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Eulipoa wallacei

Megapodius cumingii
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M. reinwardt
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Fig. 2 Phylogenetic tree of the family Megapodiidae (redrawn from Birks and Edwards, 
2002) showing the incubation strategies exhibited by the different taxa.
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phasianids, or both. The absence of megapodes from the Greater Sunda Islands, 
either primarily or secondarily, can be explained in a similar way. The presence of 
M. cumingii on small islands off Borneo and of M. nicobariensis on the Nicobars 
(this species is not included in Fig. 2, but most likely closely related to M. cumingii) 
seems a relic and would suggest that megapodes once did occur on the Greater 
Sunda Islands from which they disappeared either through predation or competi-
tion. This has, however, not (yet) been substantiated by  fossil evidence. Looking 
eastwards into the Pacific, we know through the work by Steadman (1999) that 
most islands in western Polynesia were once inhabited by megapodes and that Man 
is largely responsible for their absence now. The easternmost islands ever reached 
were Niue (Tonga) and American Samoa. The distance between the Pacific islands 
as well as the fact that these islands become more and more remote from the source 
of the “megapode origin” diminishes the chance for individual  megapode taxa to 
reach a certain island. This might have stopped further spreading of  megapodes 
across the Pacific.
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Impact of the 2004 tsunami on the Vulnerable
Nicobar megapode Megapodius nicobariensis

K . S i v a k u m a r

Abstract The small, isolated populations of the Nicobar
megapode Megapodius nicobariensis, currently categorized
as Vulnerable on the IUCN Red List, on the Nicobar
islands in the Indian Ocean have declined by c. 70% since
1994. The 2004 tsunami is believed to be the major cause of
this decline. The populations of megapodes on the islands
of Megapode and Trax were wiped out by the tsunami. I
estimate from a 2006 survey that 395–790 breeding pairs of
the Nicobar megapode now survive on the coasts of the
various islands compared to 2,318–4,056 pairs in 1994. The
tsunami also adversely influenced nest-site selection and
mound-nest ecology: . 50% of mounds were found closer
to the shore in 2006 than in 1994, probably because of loss
of suitable habitat, and they may become inundated with
seawater during high tides. Most of the mound-nests found
were constructed after the tsunami and were significantly
smaller in volume than those present in 1994. Restoration
of suitable habitat is critical for the long-term viability of
the Nicobar megapode. However, post-tsunami impacts
such as the creation of large-scale plantations in coastal
areas, which are encroaching upon megapode habitat, may
be severe. Because of the decline in numbers and habitat
destruction and hunting the Nicobar megapode probably
now qualifies for categorization as Endangered on the
IUCN Red List.

Keywords Coastal biodiversity, habitat selection, isolated
population, Megapodius nicobariensis, Nicobar islands,
Nicobar megapode

Introduction

Isolated populations of rare species may be dispropor-
tionately affected by both stochastic and deterministic

factors such as hurricanes, fires, changes in habitat quality,
inbreeding and genetic drift (Soulé, 1987; Burgman et al.,
1993). To conserve such species there is a need to assess the
impacts of such factors on the long-term survival of in-
dividual populations (Karen, 1998). An earthquake with a
magnitude of 9.15, with its epicentre at 3.29

o N and 95.94
o E

off the coast of Sumatra and with a focal depth of 30 km,
occurred on 26 December 2004 at 06.29. It triggered a
tsunami that, amongst other effects, engulfed the entire

low-lying coastal forests of the Nicobar islands in the Bay of
Bengal. The waters, which took several days to recede,
devastated the people and wildlife of the Nicobar islands
(Sankaran, 2005). This was the first recorded major natural
catastrophe for the islands.

One species expected to have been adversely affected
by the tsunami is the Nicobar megapode Megapodius
nicobariensis. The megapodes utilize external sources of
heat to incubate their eggs (Jones et al., 1995). The Nicobar
megapode, a mound nesting bird, is endemic to the Nicobar
Islands, separated from its nearest congener by a distance
of . 1,500 km (Lister, 1911; Olson, 1980). There are two
subspecies: M. n. nicobariensis on the Nancowry group of
Islands north of the Sombrero channel and M. n. abbotti on
the Great Nicobar group of islands south of the channel
(Hume & Marshall, 1878; Abdulali, 1964; Ali & Ripley, 1983;
Fig. 1). The species builds three types of mounds: A, built in
open areas away from trees; B, built against a living tree
base; C, built on or around a dead log or stump (Dekker,
1992; Sankaran, 1995b; Sankaran & Sivakumar, 1999; Siva-
kumar, 2000) and the sources of heat that create suitable
incubation conditions vary with mound type, location and
dimensions (Jones, 1987; Bowman et al., 1994; Palmer et al.,
2000; Sinclair, 2002; Sinclair et al., 2002; Sivakumar &
Sankaran, 2003).

Historically the Nicobar megapode occurred on all
Nicobar Islands (Hume, 1874; Kloss, 1903; Dekker, 1992;
Sankaran, 1995a,b) except Car Nicobar (Butler, 1899),
Chaura (Abdulali, 1967) and Bati Malv (Sankaran, 1995a).
There are a few records of megapodes from the Andaman
group of islands (Hume, 1874; Butler, 1899; Sewell, 1922)
and from the Coco Islands further north (Kloss, 1903;
Abdulali, 1964). None of the records from the Andaman
group are of recent origin and the species is now believed to
be absent there (Sankaran, 1995a,b). In 1994 the population
of M. n. abbotti was estimated to be 3,400–6,000 and the
number of active mounds 849 (Sankaran, 1995a). The
population of breeding adults of M. n. nicobariensis was
estimated to be 1,200–2,100 and the number of active
mounds c. 300 (Sankaran, 1995a). Habitat loss, hunting
and egg collection are considered the major threats to the
megapodes (Jones et al., 1995; Sivakumar & Sankaran, 2003).

The 1994 survey of the Nicobar megapode (Sankaran,
1995b) was the only one made before the tsunami.
I therefore took this as a baseline for comparison with
the status and distribution of the megapode in 2006, one
nesting season after the tsunami. Post-tsunami restoration,
especially of coastal habitat, is still required in the Nicobar
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islands. However, any ill-planned restoration could ad-
versely affect the coastal-living megapodes. I therefore
studied the post-tsunami conservation status of the coastal
populations of the Nicobar megapode to provide informa-
tion to support appropriate conservation action.

Study area

The Nicobar Islands can be subdivided into three sub-
groups based on ornithological affinities (Sankaran, 1995a).
To the south lies the Great Nicobar group consisting of two
islands . 100 km2, nine islets . 5 km2 in area, and a few
rocks. Among them, Great Nicobar, Little Nicobar, Kondul
and Pilo Milo are inhabited, and Meroe, Treis, Trax,
Menchal, Megapode, Cabra and Pigeon are uninhabited.
Fifty-eight km north of the Great Nicobar group is the

Nancowry group (Fig. 1) comprising three islands .100 km2,
two of 36 and 67 km2, three , 17 km2, two small islets and
a few rocks. Except islets, all other islands of the Nancowry
group are inhabited. The northernmost subgroup com-
prises Batti Malv and Car Nicobar, which are 88 km north
of the Nancowry group. Batti Malv is uninhabited and Car
Nicobar has a population of . 19,000 people (Sankaran,
1995b).

Two groups of indigenous people inhabit the Nicobar
Islands, along with settlers from the Indian mainland. The
Shompen, who now number , 150, are a semi-nomadic
hunter-gather tribe who inhabit the forests of the central
uplands. The Nicobarese, who have several settlements
along the coast, constitute the largest tribal group of
. 27,000 people. The entire population of coastal-living
Nicobarese, including settlers, were adversely affected by

FIG. 1 Megapodius nicobariensis occurs as
two subspecies: M. n. nicobariensis on the
Nancowry island group north of the Som-
brero channel and M. n. abbotti on the Great
Nicobar island group south of the channel.
The locations of the transects on each island
are indicated as black circles. The inset
indicates the location of the islands in the
Bay of Bengal.
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the tsunami and these people still need to be provided with
new housing and, in most cases, alternative livelihoods.

Methods

This study was carried out during February–May 2006.
Because the Nicobar megapode is shy and cryptic and
therefore difficult to see in the forest whereas nesting
mounds are stationary, inanimate and represent breeding
signs, the easiest way to estimate and monitor a megapode
population is by counting the number of active mounds
(Dekker, 1992; Sankaran, 1995b; Sivakumar & Sankaran,
2003). Surveys conducted in 1994 (Sankaran, 1995b) also
utilized mound counts, thus facilitating a pre-tsunami
comparison with the data collected in 2006.

The coastlines of the 15 islands on which the species was
reported in 1994 were surveyed for mounds using a stan-
dardized survey protocol (Sankaran, 1995b). To estimate the
total number of active mounds the coastline of each island
was divided into suitable and unsuitable coastal habitat
for mound building. Coastal habitat suitable for mound
building has a sandy-loam substratum and littoral forests
(Sivakumar, 2000). The extent of these two coastal habitat
types was measured using satellite images (from 2006) and
vegetation maps (Sankaran, 2005).

Variable width transects of 10–600 m were used to count
all the mounds present within a surveyed area (the low
lying coastal littoral forests are of varying width). Transect
length and distance between transects was determined by
island size but was uniform for an island. The mean length
of a transect was 2 km but in some islands, the entire coast
was surveyed because the total coastline was , 2 km. The
census was carried out with seven observers walking at
20-m intervals parallel to the shore; for transects . 140 m
wide we walked the transect more than once to cover the
entire width. The interior forests of Great Nicobar, Little
Nicobar, Camorta, Katchal and Teressa islands were sur-
veyed, by seven observers, with 1-km transects of 140 m width
and 1 km long. The total number of active and abandoned
mounds, mound size, green canopy cover over mound,
and the distance between high tide mark and mounds were
recorded.

Active mounds were identified by signs of recent digging
by megapodes or by whether the soil was compact and
hard, with vegetation growth (i.e. an abandoned mound) or
loose and easily penetrable with a stick (i.e. an active
mound; Sankaran, 1995b).

Because the distribution of mounds was not uniform
(Sankaran, 1995b) the suitable and unsuitable segments of
coastal areas were surveyed separately. A total of 328 km of
coastal habitat was identified as suitable, of which 157.5 km
were sampled in 80 transects (68 of 2 km, 10 , 2 km, and
two . 2 km). Of the 358.8 km of unsuitable coastal habitat,
77.9 km were surveyed in 39 transects (29 of 2 km, five

. 2 km and five , 2 km). On most islands mound distri-
bution was not uniform and therefore mound abundance, D,
on an island was estimated using the following formula:

D5
N

Sa

� �
Ha;

where N 5 total number of mounds found in Sa, a 5 habitat
type (suitable or unsuitable), S 5 total length of coastal area
sampled in habitat a and H 5 total length of coastal area
available for habitat a. Standard error of the mean number
of mounds present per km of coast of an island was
estimated when there were . 2 transects on an island
(Table 2).

Up to 20% of the megapodes are estimated to live in the
interior forests of the islands (Dekker, 1992), which com-
prise 72% of the total area of the islands. Because of the
difficulty in working in such forests survey intensity was
lower, with 11 transects on Great Nicobar, four each on
Little Nicobar and Camorta, three on Katchal, and two each
on Teressa and Nancowry islands.

Basal circumference, height and diameter of mounds
were measured. As mounds are uneven in shape and have
a cone-like appearance, volume was calculated approxi-
mately using the equation for the volume of a cone: 1/3pr2h,
where r is the radius and h the height (Sivakumar &
Sankaran, 2003).

More than one pair of megapodes may use a mound.
Sankaran (1995a) used two pairs per mound for the lower
limit and 3.5 pairs as the upper limit but Sivakumar (2000)
observed that a mean of 2.5 pairs used a mound. Most of the
mounds that I observed were , 1 year old (based on their
size and the fact that most mounds were washed away by
the tsunami) and too small to accommodate more than two
pairs (Sivakumar & Sankaran, 2003). Thus, for the pop-
ulation estimate I used one and two pairs as the lower and
upper limits, respectively.

Results

In 2006 I found the Nicobar megapode on all but two islands
(Trax and Megapode) from where it had been reported
in 1994 (Sankaran, 1995a). Comparing the distribution of
mounds from the shore inland there were significant differ-
ences between 1994 (Sankaran, 1995a) and 2006 (Wilcoxon
signed ranks test, Z 5 -2.934, P , 0.005; Fig. 2). In
2006 . 90% of mound nests were within 30 m of the shore
and, of these, c. 16% of mounds were within 5 m of the shore.

I found significantly fewer active mound nests than
reported in 1994 (paired sample t-test, t 5 2.061, df 5 14,
P , 0.05). Based on an estimated total of 394 active mounds
(Table 1), I estimate that 394–788 breeding pairs of Nicobar
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megapode now occur on the coastal habitat of the islands,
which is , 70% of the numbers reported in 1994.

Suitable coastal habitat for M. n. nicobariensis on the
Nancowry island group (Fig. 1) shrank after the tsunami
and only 37% of the coastal habitat is now available for

mound building, with an estimated 97 active mounds and
thus 97–194 breeding pairs. I did not find any active nest
mounds in unsuitable coastal habitat (coconut plantations,
mangroves, human habitation and cliffs). The islands of
Tillanchang and Trinket, despite their relatively small size,

FIG. 2 Distance of active Nicobar megapode mound nests from the shore in 1994 (before the tsunami) and in 2006 (after the tsunami).

TABLE 1 Summary of the survey of the two subspecies of Nicobar megapode Megapodius nicobariensis carried out on 14 islands (Fig. 1)
in 2006 in suitable and unsuitable habitat for mound building (see text for definitions), with total length of the coast of each island,
length of coast surveyed and number of transects used, number of active mounds found, estimated total number of active mounds
(extrapolated to the whole coast, see text for explanation), and estimated number of active mounds per km (with SE; suitable habitat
only).

Island

Suitable coastal habitat Unsuitable coastal habitat

Length
(km)

Length surveyed, km
(no. of transects)

Active
mounds

Estimated
total active
mounds

Active
mounds
– SE (km-1)

Length
(km)

Length
surveyed, km
(no. of transects)

Active
mounds

Estimated
total
active
mounds

M. n. abbotti (Great Nicobar island group)
Great Nicobar 130 42.5 (20) 64 195.8 1.46 – 0.24 83 12 (6) 1 7
Kondul 1 1 (1) 1 1.0 6.5 2 (1) 0 0
Little Nicobar 55 17.5 (9) 25 78.6 1.46 – 0.39 23 6 (2) 1 4
Megapode 0 0 0 0 0 0 0
Menchal 1 0.5 (1) 3 6.0 2.3 1 (1) 0 0
Meroe 2 2 (1) 2 2.0 3.3 1 (1) 0 0
Pilo Milo 0 1.5 (1) 0 0 3 3 (1) 0 0
Trax 0.1 0.1 (1) 0 0 1.2 1.2 (1) 0 0
Treis 2 2 (1) 3 3.0 0.7 0.7 (1) 0 0
Subtotal 191 67 (35) 98 286 155 – 0.67 123 27 (14) 2 11
M. n. nicobariensis (Nancowry island group)
Nancowry 17 16 (8) 7 7.4 0.44 – 0.20 27.3 10 (5) 0 0
Katchal 30 14 (7) 4 8.6 0.29 – 0.18 48 12 (6) 0 0
Camorta 35 21 (11) 4 6.7 0.23 – 0.10 77.5 12 (6) 0 0
Tillanchang 15 9 (5) 16 26.7 1.80 – 0.12 27 6 (2) 0 0
Trinket 15 11.5 (6) 20 26.1 1.75 – 0.51 15 4 (2) 0 0
Teressa 20 16 (7) 7 8.8 0.46 – 0.22 33.3 6 (3) 0 0
Bampoka 5 2 (1) 5 12.5 7.8 1 (1) 0 0
Subtotal 137 90.5 (45) 63 96.8 1.05 – 0.35 236 51 (25) 0 0
Total 328 157.5 (80) 161 383 1.32 – 0.39 358.8 77.9 (39) 2 11
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now hold nearly 50% of the population of this subspecies.
The megapode populations on the larger islands of Camorta,
Katchal, Teressa and Nancowry was estimated to be c. 63

breeding pairs, 88% less than estimated in 1994 (Table 2).
M. n. abbotti occurs on all of the islands of the south-

ern Great Nicobar group (Fig. 1) except for Pilo Milo,
Megapode and Trax where the megapode now appears to
be extinct (megapodes were not found on Pilo Milo in
1994). Of the 314-km coast 61% contains suitable habitat,
and I found a total of 286 active mounds. In unsuitable

coastal habitat I found 11 active mounds. I estimate that
297–594 breeding pairs occur on the coastal habitat of these
islands. I found the largest population of this subspecies on
Great Nicobar, with an estimated 203–406 breeding pairs.
The second largest population is on Little Nicobar. These
two islands are the largest in this group and provide
breeding habitats for 96% of the total population of the
subspecies.

There was a significance difference in the composition of
mound types between 1994 and 2006 (v2 5 35.4, df 5 2,

FIG. 3 Frequency distribution of mound nest
volume of the three mound types (see text for
details) of the Nicobar megapode.

TABLE 2 Estimated total number of active mounds and breeding pairs of the two subspecies of Nicobar megapode in 1994 (Sankaran,
1995b) and 2006 (this study; number of active mounds is a sum of the estimated total number of active mounds in suitable and
unsuitable habitat from Table 1).

Island
Estimated no. of
active mounds in 2006

Estimated no. of
active mounds in 1994

Estimated no. of breeding
pairs in 2006 (range)

Estimated no. of breeding
pairs in 1994 (range)

M. n. abbotti (Great Nicobar island group)
Great Nicobar 203 515 203–406 1,030–1,803
Kondul 1 11 1–2 22–39
Little Nicobar 82 311 82–164 622–1,089
Megapode 0 2 0 4–7
Menchal 6 2 6–12 4–7
Meroe 2 1 2–4 2–4
Pilo Milo 0 0 0 0
Trax 0 3 0 6–11
Treis 3 4 3–6 8–14
Subtotal 297 849 297–594 1,698–2,972
M. n. nicobariensis (Nancowry island group)
Nancowry 7 60 7–14 120–210
Katchal 9 69 9–18 138–242
Camorta 7 20 7–14 40–70
Tillanchang 27 10 27–54 20–35
Trinket 26 8 26–56 16–28
Teressa 9 119 9–18 238–417
Bampoka 13 26 13–26 52–91
Subtotal 98 312 98–196 624–1,092
Total 394 1,161 395–790 2,322–4,064
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P , 0.001). In 2006 and 1994, respectively, 11 and 21% were
Type A, 17 and 41% Type B, and 72 and 37% Type C.
Mounds varied in volume (0.01–71.45 m3). Of the 217

observed mounds, the majority (84%) were , 5 m3 and 67%
were , 1 m3. Less than 6% of mounds were . 20 m3 and all of
these were type A. Because most of the mounds were new
and constructed after the tsunami the mean volume (3.78 –
SE 0.62 m3) was smaller than in 1994 (6.34 – SE 0.16 m3;
Wilcoxon signed ranks test, Z 5 -2.497, P , 0.05). Type A
mounds were generally of a greater range of volumes than
Types B and C, which were generally small in size (Fig. 3).
Green canopy cover above mounds was significantly less
in 2006 than in 1994 (Wilcoxon signed ranks test, Z 5

-2.090, P , 0.05; Fig. 4).
Of the 26 transects surveyed in the interior of the is-

lands, mounds were found only on three transects, one on
the southern tip of Great Nicobar, and two mounds from
two different locations on Camorta. These mounds were
not included in our population estimates.

Discussion

The major reason for the decline of the Nicobar megapode
since 1994 appears to be the tsunami, which washed away
both suitable habitat and nest mounds. In addition, the
tsunami appears to have been the cause of the extirpation of
the megapode on the islands of Megapode and Trax.
Megapode was fully submerged for 3 weeks after the
tsunami and the coastal areas of Trax were fully inundated.
The Nicobar megapode appears preferentially to build
mound nests in coastal areas because of the sandy-loam
substratum there (Sivakumar, 2000; Sivakumar & Sankaran,
2003). Compared to the previous survey (Sankaran, 1995b)
the mounds were closer to the shore, possibly because the
tsunami reduced the extent of suitable coastal habitat. These
mounds, which were built near to the high tide mark, could
be affected by abnormally high tides or waves. Maintaining

mound temperature at a constant rate is important for
successful egg incubation (Sivakumar & Sankaran, 2003),
and any influence of the nearby sea water on incubation
temperature could adversely affect the hatching success of
these mounds and lead to further population declines.
I observed that human threats to the megapode, such as
habitat degradation, hunting and egg collection, continue in
the Nicobar islands.

I found the largest population of M. n. nicobariensis on
Tillanchang despite its smaller size, and the population
there is approximately the same size as in 1994. Tillanchang
is the only Wildlife Sanctuary within the range of this
subspecies, although I observed evidence of megapode
hunting there. Because the intensity of the tsunami waves
was diminished by the islands of Camorta, Katchal and
Chaura before reaching Tillanchang, the impact of the
tsunami was less on this island. However, the tsunami caused
a drastic change in the number of mounds on all other
islands (Table 2). As the earthquake occurred south of the
Great Nicobar island group the tsunami waves arrived there
first, and this may explain the 65% decrease in the population
of M. n. abbotti on this island group compared to 1994.

The sources of heat that create suitable incubation
conditions within a mound nest vary with mound type,
location and size (Bowman et al., 1994; Palmer et al., 2000;
Sinclair, 2002; Sinclair et al., 2002; Sivakumar & Sankaran,
2003). Type A mounds are larger in size and normally used
by . 3 pairs (Sivakumar & Sankaran, 2003) but the number
of such mounds was greatly reduced by the tsunami. I saw
a greater number of type C mounds, probably because of
the availability of dead trees after the tsunami; type C
mounds may become type A once the tree decomposes fully
(Sivakumar & Sankaran, 2003). Types B and C are normally
smaller in size and accommodate fewer birds (Sivakumar &
Sankaran, 2003). The active mounds were mostly small in
volume (Fig. 3), indicating that they were constructed after
the tsunami.

FIG. 4 Percentage of tree canopy cover above
Nicobar megapode mound nests in 1994
(before the tsunami) and in 2006 (after the
tsunami).
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The temperature generated through fermentation of
vegetative material inside a mound probably aids incuba-
tion (Sivakumar & Sankaran, 2003) although ambient
temperature may also have an influence (Jones, 1987;
Sinclair, 2002; Sinclair et al., 2002). The reduced green canopy
cover above mounds in 2006 compared to 1994 means that
more direct sunlight is now falling on the mounds, which
may therefore warm up more quickly (Sinclair, 2002; Sinclair
et al., 2002). If temperatures become too hot this could have
a detrimental effect on egg development.

The Nicobar megapode is included in Schedule I of the
Indian Wildlife (Protection) Act, 1972 and is categorized as
Vulnerable on the IUCN Red List (BirdLife International,
2008). However, as the population has decreased by c. 70%
since 1994 and habitat destruction and hunting are still
adversely affecting the species it probably qualifies for
categorization as Endangered based on criteria (IUCN,
2001) A1acd, i.e. a reduction in population size (A), with an
estimated reduction of $ 70% over the last 10 years (1)
based on direct observation (a), an index of abundance (b)
and a decline in extent of occurrence (c).

Island ecosystems are known for their resilience be-
cause of the possibilities for restoration by recolonization
(Gunderson, 2000; Elmqvist et al., 2003). In this context,
habitat restoration will be crucial for the long-term viability
of the Nicobar megapode populations. There are currently
two National Parks and two Wildlife Sanctuaries within
the range of the megapode. Both National Parks are on
Great Nicobar. Although these Parks offer some protection
to M. n. abbotti, large extents of potential coastal habitat,
especially along the west coast, are outside protected areas.
The Wildlife Sanctuary of Megapode Island was completely
submerged by the tsunami and no megapodes survived.
Tillanchang Wildlife Sanctuary, which includes the whole
of the island, is the only protected area that protects
M. n. nicobariensis. Overall , 5% of the range of this sub-
species is protected.

The tsunami washed away most of the planted as well as
wild coastal coconut Cocos nucifera and areca nut Areca
catechu palms and re-establishment of these plantations is
important for the future survival of the islands’ people.
However, in the absence of appropriate planning the
ongoing planting may encroach upon the coastal habitat
of the Nicobar megapode.

Following the tsunami hunting pressure on the mega-
pode has increased. Although the Nicobarese attach
traditional cultural values to megapodes (the species is
a symbol of love because of its monogamous breeding
behaviour), scarcity of animal protein has forced them to
hunt the species. A conservation education programme
addressing this issue needs to be initiated. The two
aboriginal tribes, the Nicobarese and Shompens, are ex-
empt from the Indian Wildlife (Protection) Act, 1972.
Considering the changing lifestyle of these two peoples

(Math et al., 2006) either this immunity needs to be
reviewed or the tribes need to be involved in the conser-
vation and management of both the megapode and the
islands’ protected areas.

The Andaman & Nicobar Forest Department has
already adopted some of the recommendations of this
study, such as inter-departmental coordination in the
re-establishment of coconut plantations so as to avoid plan-
tation in prime megapode habitat. In addition, the De-
partment has agreed, in principle, to initiate a programme
to eradicate introduced cats and dogs, known to predate
the megapode (Sivakumar, 2000), from the coastal areas of
the Nicobar islands. The Department has also initiated
a long-term monitoring programme of the habitat of the
megapode.
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THE DISTRIBUTION, STATUS AND CONSERVATION OF THE 
NICOBAR MEGAFODE Megupodius nicobariensis 

R. Sankaran 
salin Ali Centre for Omthtogy & Natwd INsmy. Ihbmphyam PO. Cofmbatore 641010. Indta 

(Receivsd 21 Ja”wy ,944; revized version rrccived I8 May 19% aFaptsd 7 June 1994) 

AbSIld 
The m&nesting Uicobar megopaL oectm as two sub- 
species Megapcdius niwbariensis nicobarknris and M. 
n. abbotti, both endemic to the N&bar Isbank. Thought 
to be endangered, this swvey fknd it on &most aft Nico- 
bm i.dmds where if historic&y occnmd and concluded 
that, as a spectea, it w(Is currently not threatened. atd 
has probably become extbtct only m bdmbited Piln hfilo 
idand While M. n. abbotti B secure other I/WI on muall 
outlying isk-ts, M. n okobariensis is threatened on ali 
but three i&m& ofi:s nmge. Loss ofpopubztion in M. I). 
nicobariensis wlls btdicated both by stgn&mtIy lower 
mound denriries and by a higher propDlrion o/abandoned 
to active mod, when compared with hf. n. abbotti 
Dota were collected for 127 active mmmds 01 M. n. 
abbotti and 85 a& mom& of M. tt. ttic&tiensis, 
and it was estbnated that 819 and 312 acttw mom& 
respectiwly are present. the population of the species 
b&w beween 4SOO and BDOO ahIt b&is. 

Tkwgh hunting and coUection of eggs exists, the m& 
threat to megapodes is loss of b&tat. mainly de to eon- 
version of comtal forest, the megapode’s prbmwy nmtng 
h&tat, to wclm”t p.4mtatio?fs. Expwtdbtg lubantitbm 
and conmtctim of caad roads arc other serious prob. 
Iems. The sbtgle bugest threat is a propostrl to make 
Great Ntcobtw (I free-trade port which, i/ implmunted, 
will destroy rhe An&zman and Nicobar L&n&. 

Keywordi: megapmdes, Niwbar megapode. Ar&man 
and Nicobar islands. 

JNTRODUCJ’ION 
The family Megapodidae consists of 19 spcc*s in six 
gettm, most of which are island forms wattring in 
Australia. New Guinea eastern Indonesia. the Philip 
pines, Niuafo’ou (Tonga), the P&u and Maria& 
islands and Ibe Nicobar istands in India tDekker. 1990). 

et& by habitat destruction, intmdt&n of p&atom, 
and over-ex~loitation of theii eaes fDekker. in wess), 
and nine oi these 19 spscis & &eatencd iJones, 
1989; Jones & Biiks, 1992). 

The Niibar megqode Megopodivp rttcobartetuis 
NW considered to be serhusly enda+& (Jones, 

1989; Jones & Riiks, 1992). and has feahued in several 
IkIs of mdqered SpEieS (e.g. collar & Andr.w. 
1988). The m%apode is dxrcfom pratsted under 
Schedule 1 of the Indian Wildlife Rotcction Act (1972) 
whereby hunting and trade is prohibited. The ethnic 
tribes of the Niibar islaods (Nicobucscr and Shom- 
pen) are exempt from the Act: la 1988. the extinctJon 
of the tttegapode from Kondul was reponcd, a popuh- 
tionofkathan400birdsfromGrcatNico!xirwas 
admatialldIheexIinctiolloftbisrpdcrwaspndictEd 
in the next 10 years (Anon.. 19%8). Hcwwx, Dekka 
(1992) &imated the population of M. n. abbofn’ at 
about 780 breeding pairs (if not more) in the coastal 
anaofGtratNicobarandomcb&dthatitwasttot 
Ihreatemdthne.ThcsIahlsofIhespccksmothcr 
istands, however, was still unkn.-,wn. 

TbepurpoSoftbepaperistodocument~ly 
the -t diitributioo and status of the Nicobar 
mqapode (M. n. nimbarti and M. IL abhottI) and 
to ident@ thtrats to thib spzcies. 

The Andaman and Niwbar islands (latitudes 6’49 
ad 13”41’ and lortgituda 92%’ and 93’57’) in the 
Bay of Benpal arch fmm A&an Yoma in Mayanmar 
in ik nmh-IO slImatm in ItKlotIesia in Ihc so”-& (Sal- 
danha, 1989; Dagar ef &, 1991). TIE islands cover an 
m of 8249 kmz, with a total coastline of 1962 km- 
the Andamm group with mote dwt 325 ishnds (21 in- 
habiled) covering 6408 ktttz. and Ibc Nkobar group 
(Fig 1) with over 24 islands (12 inhabited) with at arca 
of 1841 km* (Sigh, 1981; !iakhnh& 1989). 

TIE Nii islands LXII be subdivided into thne dis- 
timI subgroups. To the south tke Great Nii 8m”p 
~tsoftwoidando~r100km’inaM,nineisl*s 
of kss than 5 kd, and a few rc&s. Four islamIs are 
inhabited. The human pqwdation on Great Nicobar 
(6831 people) has ball Iad (wi) and mabdand 
indiansioduding~.TlIehibpls~IhinlydishiiIcd 

maGanders, 55Garc in the township Campbell Bay 
midway up the east coast, and the mtuiader pursue 
agmian liwlihoads along the Jotttheastem mast. Little 
Niibar has no tltahdd SctIkrs 8txl the uibals are 
distributed all around the island. Kondul and Pilo Mile 
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Fig. 1. The Nicohar group of Islands. 

Pig. 2. Moucd types in the Nicabar megapcde. 
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Island AR3 
(km’) 

Coastlim No of TtXloacts %  coast SUWQ Population 
om tranaEtS (W SUWCyed days 

Tribal Mainlander 
Greet Nicobar Greet Nicobar 
Little Nimbar Little Nimbar 
;;“a& Island $a,““” Island 

Treis Treis 
Trak Trak 
Menchal Me”Chd 
Kondul Kondul 
Pilo Mile Pilo Mile 
Camona Camona 
Trinkat Trinkat 
NaWXVTy NaWXVTy 
Kalchall Kalchall 
TWSEa TWSEa 
Bompaka Bompaka 
Tillanchong Tillanchong 

IW5-I 213 
159.1 78 

0.125 2.4 
<3 5.25 
<I 2.7 
so.2 1.2 
42 3.3 

4.6 7.5 
I.3 3.0 

188.2 112.5 
36.3 30 
669 44.3 

114.4 78-O 
101.4 53.25 

13.3 12.75 
16-82 42 

1: 
I 
I 
I 
I 
t 
I 
I 

; 
4 

: 
I 
4 

30.4 
lb7 

I.0 
5.25 
2.7 
I.2 
1-S 
2 
2.5 

12.2 
44 

I@25 
8 

II.95 
2.2 
6-2 

14 

ii 
loo 
loo 
Loo 

i? 
83 

:: 
7 

IO 
22.4 
17.3 
14.8 

56 
18 

I 
i 
0.5 
0.25 

: 

1: 

: 
8 

I2 

: 

536 
295 

: 
0 
0 

139” 
109 

1406 
350 
901 

2491 
1617 

51 
0 

0 
107 

2581 
162 

0 
0 

are inhabited islets; Meroe, Treis. Trax, Menchal, 
Megapode, Cabra and Pigeon are uninhabited. 

The Nancowry group (middle Nicabar islands), 58 
km north of the Great N&bar group, consists of three 
islands larger that 100 k3. two of 36 and 67 km? 
three less than I7 km’. two small islets and a few rocks. 
Seven islands in the Nancowry group are inhabited. 
with a population of 12,464 comprised of both tribals 
f64%I and mainlanders. ‘fix tribals are distributed all . , 
around the islands. Mainlanders do not own land in 
the nancowry group. and about 80% are either 
employed by various government agencies. tribal co-oper- 
ative societies or trade sectors. Twenty peroent of main- 
landers in the Nancowry group are Sri Lankan 
repatriates who have been settled on Karchall and who 
work on the 600.ha rubber plantation. Til lanchong is 
the only uninhabited island of the group. 

Malv and Car N&bar, ii ES-km north of the Nao- 
The northernmost subgroup, composed of Batti 

cow erouo. Bmi Malv is uninhabited and Car N&bar 
has ; iopuiatian of over 19,ooO people, 80% of whom 
are tribals. The mainlanden are mainly employed in 
government and trade sectors. 

The habitat characteristics of the islands wry. In the 
Great Nicohar group, all islands are mmpletely forested. 
A small proportion of the coast of the larger islands is 
mangrove. In the Nancowry group of ~islands, the 
central oortion of all islands, except Katchall and 
Tillaoch&ng, arc grasslands (over 60% of Trinkat and 
Teressa, 3&50% of Camorta and at least 20% of 
Nancowry and Bompoka), often extending to the 
coast itself. Within the grasslands there are patches of 
forest. A substantial amount of the coastline of 
Camorta, Trinkat and Nanwwry is mangrove. Thus 
habitat available for the megapode is considerably less 
in the Nancowry group than in the Great Nicobar 
group. 

Four islands io the Nieobar group have areas protected 
as wildlife srmwves, and most islands are tribal rewves. 
Tillaochon~. Batti Malv and Megapcde Island, all 

uninhabited, are Wildlife Sanctuaries. Great N&bar is 
a Biosphere Reserve (885 km*), whose two core areas 
are National Parks (536 km?. 

The Nicobar megapode builds mounds of sand, loam, 
coral bits and rotting vegetation within which eggs are 
laid. Mounds vary in h&gbt from IO cm to 2.1-k and 
in basal circomferenee from 7 to 45 m. Basicallv three 
types of mounds are built by the Nicobar me&pode 
and have been de&bed by Dekker (1992) as: type ‘A 
mounds or true mounds, regular in shape sod built on 
an open spot away from trees; type ‘B’ mounds, irregw 
lar in shape, built against the buttress or stem of a 
large living tree; type ‘c’ mounds, also irregular in 
shape but built against, around, under or over a dead 
rotting tree stump or log (Fig. 2). 

also be present somk distance inland (Hume & Mar- 
shall, 1878; Baker. 1930). This preference for nesting 

Mounds are usually made close to the shore but may 

near the beach is common to at least one other species, 
M. fievcinet fStuebine & Zamli. 1986). Of tbe 188 

I .  1 ,  

active mounds for v&h measuremmts were taken 
during this study, 97% were found within 100 m  (&T% 
witbin 60 m) of the beach. A few mounds were further 
inland (as far as 15 km inland on Great Nicobar), but 
the-se were difficult to find because of hilly terrain and 
much lower densities. 

METHODG 
The historical distribution of the Nicobar megapode 
was learnt from literature and this was followed by a 
survey of the Niibar group of islands from 10 Dean- 
bcr 19!X? to 5 April 1993, and 20 December 1993 to 31 
March 1994. The coastline of 17 islands was sampled by 
walking around each island so that the entirc range of 
this species was covered. Distances between sampling 
sites varied between 5 and 8 km on larger islands and 
the entire coast of small islands was surveyed (Table I). 

375 824



20 R. Smkmm 

As mounds are stationary, inanimate and represent 
breeding, the best way to estimate and monitor 
megapode populations is by assessing the number of 
active mounds (those in use), identified by signs of 
recent digging. When such signs were not dbvi&s, as 
when rains obliterated marks, the ~tatc of a mound was 
identified by checking whether the soil was campact 
and hard (abandoned) or if the soil was loose and eas- 
ily penetrable with a stick (active). A mound that was 
not active (i.e. not in use) was considered abandoned. I 
preferred this classification over Dekker (1992), who 
called such mounds inactive, because ‘inactive’ implies 
that a mound is periodically inactive and active, while 
in reality most abandoned mounds had not been used 
for considerable periods, were in stages of obliteration, 
and often had vegetation growing on them. This indi- 
cated that in the Nicohar megapode, few if any 
mounds are brought back into use after being aban- 
doned. 

As mounds are predominantly placed in a narrow 
strip of forest along the seashore (Dekker, 1992; this 
study), the survey concentrated on forests abutting the 
beach. The census consisted of two observers walking 
between 30 and 50 m  abreast parallel to the seashore, 
with the observer closest to the sea about 2&30 m  
from the beach. As mounds within 20 or 30 m  of the 
observer are easily located, most mounds within a belt 
of fotest about IM) m  wide starting from the beach 
were thus counted. The length of this modified belt 
tmnswt was about 1.5-2 km (av. I.7 km, SD = 1,3 km, 
range 0.2-S km. II = 64). Only three transects were less 
than 0.5 km. in terrain where available habitat was iim- 
ited to the length of the transect, e.g. small bays amidst 
cliffs. The data from such transects have not been 
appended to other transects. 

The census data consisted of three parameters: (a) 
length of the transect; (b) distance between mounds; 
and (c) distance between the mound and the beach. I 
calculated mound density (per kmz) by the equation, D 
= ml/ x w, where m  = number of active mounds, I = 
length of transect (km) and w = width (IO0 m) as 97% 
of mounds in coastal forests were found within 100 m  
of the beach. Mounds beyond IlKI m  from the beach 
were excluded from the estimates. 

To estimate the total number of active mounds, the 
coastline of each island was divided into segments 
based on similarity of habitat. This was necessary 
because the distribution of mounds was not uniform and 
they were not present or were very rare where cliffs or 
mangrove swamps abutted the shore or the forest was 
low-lying and periodically inundated (e.g. dominated 
by Areca or Pmzdmws palms). or the forest has been 
replaced by coconut. Thus, a segment was based on judg- 
ing overall similarities in habitat and its suitability for 
m&apodes. The total number of mounds for the forest 
abutting the coast (probably comprising 75% of 
mounds in Great and Little Nicobar, Katchall, Bom- 
poka and Tillanchong, and over 90% of Camorta, 
Trinkat. Nancowrv. and Teressa) was then calculated 
by the &w&m: 

where n = number of segments, , denotes a particular 
segment, S, = length of segment, L< = total length of 
transects within a segment, A4, = total number of active 
mounds within Lp 

Megapodes also MTUC in the forests in the interior of 
tbe islands, and in the larger fragments of forests 
within grasslands in the Nanccwy group. These pop”- 
lations have not been considered in my estimates. 

Measurements of distances were approximate. Dis- 
tances in the field were measured using a pedometer set 
at 45 cm, arrived at by comparing strides taken to SW- 
vey I.5 km of megapode habitat abutting a metal road, 
and on the road. Distances between the mound and the 
beach were measured either by pacing, or visual esti- 
mates. Coastlines were measured from l: l5O,WO scale 
hydrogmphic charts. Signs of predation, both natural 
and human, were recorded for every active mound seen. 

RESULTS AND DISCUSSION 
DiIributio” 
M. nicoboriensis, endemic to the N&bar islands, is 
geographically isolated, with its nearest congeneric about 
1600 km away (Olson, 1980). Two subspecies are ret- 
ognized - M. s nicobariem~, present on the Nan- 
cowty group of islands north of the Sombrero 
Channel, and M. n abbotti, on the Great Nicobar 
group of islands to the south (Ali & Ripley, 1983; Fig. 
I). As the two subspecies have significant dialectic diff- 
erences in their vocalizations, subspecific identification 
is possible in the field (this study). 

The Nicabar megapcde occurred on most Nicohar 
islands (Hume, 1874; St John, 1899; Kloss, 1903) but 
was not found on Car Nicohar (Butler, 1899) and 
Chaura (Abdulali, 1967). T&e were a few records 
from the Andaman group of islands (Hume, 1874; But- 
ler, 1899; SewelI, 1922) and from the Coca islands fur- 
ther north (Kloss, 1903: Abdulali, 1964). None of the 
records from the Andaman group ate of recent origin 
and the species is believed to be absent there. 

Three theories have been put forward for the absence 
of megapodes from the Andaman islands. Kloss (1903) 
believed that megapodes were introduced to the Nico- 
bars by the Malays and explained their absence from 
the Andamans because voyagers were deterred from 
those islands by hostile natives, thus preventing their 
introduction. Olson (1980) suggests that megapode dis- 
tribution is a result of competitive exclusion by other 
gallifonns, but as wild galliforms are absent in the 
Andamans, this does not explain their absence there. 
Dekker (1989) argued that because mound-nestina 
megapodes are unable to survive in the presence of 
large carnivores, their absence in the Andamans might 
be explained by the introduction of the m&n civet 
Pagma hemap~roditus and masked palm c&t I? lar- 
WIII (Kloss, 1903; Dekker, 1992). and considers the 
N&bar megapode as a relict population. However, of 
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the two civets in the Andamans only P. hermaphmdinu 
is introduced; P. larvata tyderi is a subspesi6c endemic, 
and it is therefore possible that megapodcs were not 
able to c&mix the Andamans at all. 

Whether the megagode existed in the Andaman 
group needs con6rmation as there are no specimens 
from those islands and shooting records appear to be 
hearsay. It is possible that the mound reported by 
Hume (1878) was B nest of the king cobra OpMo&w 
hannah; a .likely ermr if one- had nit s&x- a 
megapode mound before. Spot sampling in South 
Andams failed to reveal old mmmds (this study), traces 
of which can be present for over IOLW years (Stone, 
1991). Many taxa are exclusive either to the Niwbars 
or the Andamans and thii is probably also true for the 
Nicobar megapode. Tangible evidence. in the form of 
abandoned mounds. is needed before we can conclude 
that this species indeed existed in the Andaman group 
of islands. 

I found the Nicobar megapode to be present on all 
but one island (Pilo Mile, where it is probably extinct) 
in the Nicobars from where it had been reported. It 
may have existed on Car N&bar (78 km north of Ter- 
essa, the nearest megapcde population) a century ago 
(Kloss, 1903: this study) but I found no traces of 
mounds. Cbaura is only II.5 km from Teresa and 
considering the megapode’s occurrence on the more 
remote Tillanchong there is no reason why it should 
not have existed there. Even if it did occur in the Past, 
both Car Nicobar and Chaura are much too densely 
populated for the species to exist there now. 

staba 
Crucial to a population estimate is the number of pairs 
that use a mound in a year, whether larger mounds 
attract more pairs, diierences in typs of mounds and in 
the number of pairs using them, presence of mound 
tmacity, egg-laying frequency, number of eggs laid and 
duration of reproductive period. This information is as 
yet unavailable and any population estimate will be ten- 
uous. Thus, the best indicator of the status of mega- 
pales is an estimate of the number of active mounds~in 
an island. However. Dekker (1992) estimated aa aver- 
age of two pairs p& mound ifor iI1 three types), and 
eiphasimd ihat &is was an absolute minim&t, indii- 
tive of the bmcdinp: w~ulatian for the month of March 
only. As the breed& is said to be through the year (Ali 
& Ripley, 1983). the actual number of pairs that use a 
mound in a year would be more (cf. Lkkker, 1992). 
That mom than two pairs use the same mound was also 
evident from trappers who had snared several bids 
from the same mound. In two other mound-building 
megapodes, a maximum of four and five pairs ha& 
been estbnated as using the same mound (Rand & 
Gillaxd. 1967: Stuebing & Zaali. 19%). Thus for the 
population estimate, I used two pairs per mound for the 
lower limit and 3.5 pairs per mound for a conservative 
upper limit (the mean of the minimum of pairs per 
mound for M. nicohariensis and the maximum recorded 
for megapcdes in the literature). 

Megapadius nicobarknsii abbotti 
On Great Nicobar. M. n abbor~l was believed to have 
disappeared from all areas c&mired by mainlanden 
(Dekker, 1992). However, megapodes still survive there 
and four active mounds were located over a distance of 
I I km. In areas not colonisad by mainlanders, active 
mounds were present in all forests abutting the shore, 
as was the case with all of that part of Little N&bar 
which has no mainland settlers. I estimated over 800 
active mounds in Great and Litt!~ Nicobar and a popu- 
lation of adult breedinp birds between 3300 and 5750 

- bits (Table 2). 
Dekker (1992) estimated 3% active mounds on Great 

N&bar as against this study’s 515, though sampling 
intensities were similar (26 and 30.4 km, respectively). 
Dekker. however, surveyed three areas, whereas I earn- 
pkd 19 locations all round the island. In hi study the 
best coast was under-sampled (3 km at one location); 
this coast had the least disturbance and the best 
megapcde habitats (I wrvcyed 12 km at nine loca- 
tiorw)). Hii other two transects pass (one partly) 
through habitat that had been subjected to human 
activity such as road building or quarrying and are not 
representative of mound abundance. Lastly, by divid- 
ing the coast into segments (this study) a truer estimate 
of mound numtas war obtained than by a simple 
arithmetical extrapolation (Dekker, 1992). 

Seven of nine iskts in the Great Nicobar group had 
habitat suitable for megapades and two (C&m and 
Figeon) were too small. Over 50% of the forests of “n- 
inhabited Meroe, Trek. Tmk, Menchal and Megapcde 
Island have been converted lo coconut plantation by 
the inhabitants of neighboming islands. On Megapode 
Island and Meroe only one active mound each was 
found and a high proportion of abaedoned mounds 
was indicative of a dwindling population. A dens 
ground cover of germinating cwonut on Mcroc has 
ruined mtential mound-building areas. Only Trek and 
Tmx, v&h four and three a&e mounds I&I, had a 
satisfactory megapcde population. Less than 10% of 
Menchal’s coast is suitable for megapode as most of 
the island is rocky. Only one active mound was found 
them. The otdv level wea in Kondul is inhabited and of 
the three act& mounds found, one was just behind the 
South Point village. About half of Pilo Mile is inhab- 
ited, and the iskt is mostly under coconut palms. 
Megapdes am apparently extinct on this islet, though 
moats of calls heard indiite that it may still survive. 
The number of active mounds in the o&iog islets in 
the Great N&bar group is estimated to be 23, with an 
adult breedinz mmtdation between 90 and I60 birds 
Fable 2). Th&‘th; population of M. n. abtet?i is be- 
tween 3400 and 6000 birds. 

Megapodius nicobmiensis nicobariensis 
M. n. nimbariemi$ occurs on seven islands of the Nan- 
cowy group. On Cammta, Katchall and Trinket. it 
was patchily distributed, with very few locations having 
active mounds and even fewer where mounds were 
abundant. For instance, on Cam&a. only one location, 
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Estimated no. 
of active mounds 

M. n. Abbmi 
Great Niwbrr E  
Little N&bar 311 
Megapode Island 
F’ilo Mile ; 
MeKE I 
Treis 4 
Tak 3 
Me”Chd 2 
Kondul II 
M. n. “icobarienris 312 
Camona 20 
Trillkaf 8 
Namwry 64 
Katchall 69 
Teresa 119 
Ranpar* 26 
Til lanchong 10 

Estimate of number of 
breeding pairs (range)” 

,59%2972 
103b1802 
622-1088 

47 
0 

El 
6-1, 
4-7 

22-39 
62&1093 

40-70 
IfF28 

120-210 
138-242 
238-417 

52-9, 
?I&35 

a small promontory near Kakana village. had a high 
densitv oi active mounds. Elsewhere in the island, 
act iveSmounds were either very rare or absent. Very 
few active mounds were located on Trinkat. At 
Katchall, considered by Kloss (1903) to be the home 
of the megapode, a few mounds were distributed 
through much of the coast. but only a single location 
had a high density. The southern half of Nancowry 
had m&d densit& similar to that of Great and Little 
Nicobar. I estimated over 150 active mounds of M. n. 
nicoboriensis in these four islands, and an adult breeding 
uo~ulation of between 600 and 1100 birds (Table 2). 
’ it was only on Teressa and Bompoks that good 
populations of megapode existed. with a similar density 

of active mounds as that of Great and Little Nicnbar 
(Table 3). Til lanchong is mainly hilly with very little 
level coastal forest; thus megapodes are naturally 
scarce except in the level forests. The small pop&- 
tion that e&s is apparently secure. Thus the total 
!xun&&m of adult breediie birds of M. R  nice 
bo;iensis is estimated to be between ,Zf!O and ?I00 
birds and the number of active mounds to be a little 
over 300. 

Poplatiao k55 
To assess which islands have undergone population 
loss, and the reasons behind the reductions, the mean 
density of mounds and the proportion of abandoned to 
active mounds for each of the transecls traversed were 
calculated, and comparisons made between islands. 

The densities of active mounds are similar for six 
islands. Great and Little Nicobar. Trax, Nancowry, 
Teresa and Bompoka, where densities ranged between 
30 and 36 mounds km’ (Table 3). In all other islands, 
densities ranged between 3 and 22 mounds km’. In the 
best habitats. active mounds were encountered at least 
once every 2Ml m. and similar densities have been 
reported for M. reinwardr (Lincoln. 1974; Crome & 
Brown, 1979) and for hf. cwminnii (Stuebing & Zazttli, 
1986). The significantly lower densities in %? a nicr- 
bariensis in Camorta, Trinkat and Katchali and of M. 
n. abborri in the outlying islets of the Great Nicobar 
group thus poses the question whether the lower num- 
ber of mounds ertcountered for the northern sttbsweies 
is natural or whether there has been B loss or red&ion 
;n the populations. 

Reduction in the populations is best indiited by the 
proportion of abandoned mounds. The two islands 
with the least damage to coastal forests are Great and 
Little Nicobar, of Which Great Nicobar had a greater 
proportion of undisturbed coast. All other islands had 

b4. n. obbmi hf. I). nicoba,;mes 

GN MI LN PM MR TR TA MN KN CM TR NN KT TS BP Tl 

No. of acdvc mounds 
Type.4 
TYFB 
Type C 
Total 
No. of abandoned 
mounds 
Mean %  abandoned 

mounds 
Mean mound density (km*) 
%, mounds with signs of 

egg caoecdo” 
%  mounds with snares 
%  mounds with monitor 

lizard signs 
No. ache mounds 
(extrapolated) 

20 I 23 25 0 14 iA0 3 ;: 
2, 0 12 0 0 I 2 0 
66 I 49 0 I 4 3 I 

50 3 78 4 14 14 13 0 

40 75 57 ,043 93 78 8, 0 
33 IO 36 - 3 16 30 7 

7.5 0 2 - 0 0 0 0 
12 0 18 - 0 0 0 0 

I8 0 I8 - 0 0 0 0 

515 2311 0 I4 3 2 

63 
15 

0 
0 

0 

,I 

II 18 
z I 3 
3 2 12 

14 14 33 

15 29 II3 

:zl 70 22 72 30 

0 0 0 
8 0 0 

8 0 3 

60 69 I19 

6 4 
0 2 
I 2 
7 8 

25 14 

76 67 
32 13 

0 0 
14 38 

28 I3 

26 13 

GN, Great Niwbar: MI, Megapode Island; LN. Little Nicobar; PM. Pilo Mile; MR, Meroe; TR, T&; TA, Tr& MN, 
Menchal; Kn, Kondul; CM, Camolta; TR, Trinkat; NN. Nancowy; KT, Katchall; TS, Teeressa; BP. Bompoka; T,, Tl,,anc,,ong. 
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undergone considerable conversion of forest to coconut 
plantations. The proportion of abandoned to active 
mounds in the other islands was between 1.6 and 2.3 
times that of Great Nicobar, and 1.2-1.6 times that of 
Little N&bar (Table 3). The only exception was Nan- 
cowry where the proportion of abandoned mounds was 
similar to Great and Little Nicobar. 

The highest mm&r of abandoned mounds were 
present in those areas where primary forest has been 
converted into coconut plantations. In one plancltion 
on Camorta, of the 16 mounds soa in a I+km transect, 
14 (873%) were abandoned, in another on Teressa 
56 were abandoned and four active mounds were seen 
in 2.75 km. and in very old plantations only traces of 
abandoned mounds were visible. However. where there 
was a mixture or mosaic of coconut and forest, or the 
ground vegetation was not cleared, megapades built 
mounds. They apparently abandon pure stands of 
coconut because they require &icient ground and 
middle-storey vegetation cover, and probably also 
because mounds become unworkable due to the cover 
of dead coconut fronds, and falling and germinating 
nuts. 

Teressa and Bompoka are exceptions because while 
.nound densities are similar to that in Great and Little 
Nicobar, they have a signitkantly greater proportion of 
abandoned mounds (Table 3). since much of the coast 
on these islands has been converted to cowout. There 
is, however, an adequate interspersion of natural babi- 
tat within the plantations and large tracts of optimal 
megapode habitat. 

The first sign of a declining population is perhaps a 
high proportion of abandoned mounds, followed by a 
decline in the density of active mounds and culminating 
in population loss. This can be seen as a wntinuum in 
the larger islands (Table 3). which also corresponds to 
the availability and quality of habitat. Great Niabar 
had a high density of active mounds and the least pro- 
portion ii abandoned mounds while Little N&bar 
had a high mound density but a grater proportion of 
abandoned mounds. Teressa and Bompoka had high 
mound densities but high proportions of abandoned 
mounds, Katchall with a lower mound deosity and a 
high proportion of abandoned mounds and Camorta 
and Trinkat with both low mound densities and high 
proportions of abandoned mounds. 

lbreats 
The main threats to the Niabar megapode can be cl%- 
silied into hunting of birds for meat and egg colkction, 
predation and habitat loss: 

&caure mcgapcdes have spirihtal and medicbtal values 
attached to them, the Nicobarese do not hunt or collect 
eggs of this species extensively. There were, however, 
inter- and inttwisland di&remes. In same villages 
hunting or egg collection is present (e.g. Tahiyuol, on 
Little Nicobar). white in others it is ttot (e.g. Pilo 
Pakka. also on Little Nicobar). Hunting was greatest 

ott the west coast of Little Niwbar and we or uocotn- 
moq over much of the Nancowy group, particolarly 
Kondul, where continued adhereace to traditional val- 
ws resulted in lesser levels of exploitation. where tradi- 
tional values have been eroded (as by the compkte 
domination of Christianity), lo&ii heavy lo exoes- 
sive hunting pressures mai exist. Al Tahiy&. 71 legs, 
presumably of 36 megapodes, had been strung up and 
shot during the week of a full moon. Such hunting 
pressures, however, were exceptional, and in the entire 
range of the specks were sea only at two locations 
(Tahiyuol and pilo Mile). Megapodes are also shot on 
Meroe and Trek, thus seriously threatening already 
depkted populations. 

Megapode eggs are apparently not an important 
source of food. Thus. unlike other spcies where high 
egg collection pressttres exist (Bishop, 1978; Todd. 
1983; Stoebing & Zazuli. l9Sa; Lkkker & Watt& 1987; 
Jones, l989), a low number of mounds had been ewe- 
vated for eggs (Tabk 2). The Shompen and some Nii 
barest do occasionally collect eggs (but apparently all 
Nieobarese do not collect (or eat?) megapode eggs and 
egg collection is only done owasionally.) Bompoka is 
an exception, and megapode eggs from there are sifted 
to people on neighbowing Teressa. Lana&d. heavy 
hunting pressures on the megapode by Nicoharese are 
a recent phenomenon. because of the popularisation 
of airguns. The traditional method, with a cross bow, 
was rare and I saw it being used only on Bompoka 
and at one location in Katehall. Most Nicobarese 
do not use mares, and its we is even resented because 
pigs and chicken get caught or injured by the nylon 
“OOXS. 

Mainlanders, particularly labourers on construction 
projects, trap megapodes, e.g. on Great Nicobar while 
work on Project Yatrik (which opened up the island to 
colonization) was under way. With the phasing out 
of the project, and the lxtter implementation of 
Wildlife Protection laws, hunting -pressures have 
declined. I did not come across any sign oimainlandm 
digging up mounds for eggs. 

Very high hunting pressure, albeit localixd. was 
from Thai poachers who camp in isolated parts of 
Tillanchong. Great and Little Nicobar. Snates for 
megapode and wild pig Sus scrofi nicobmica had been 
placed exteosively in the northeastern coast of Greet 
Nimbar and most mounds near Thai camps had snares 
on them. Several active mounds where buildinn was 
infrequent were also indicative of a population that bad 
sulkred recent IOSXF. About 5% of Great Niwbar’s 
mast is a&ted in this matmer. Thai Doachers ako col- 
lest eggs. 

Having evolved in habitats free of large carnivores, 
megapodes are particularly vulnerable to predators 
(Dekker. 1989). In the Nicobws, iotroduced wild 
predators are absent. Only the monitor lizard V0ranu.s 
salvator, the reticulate python Python reticdatur and 
species of raptors are potential predators of megapodes 
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and their eggs. The monitor liird excavates mounds 
both to prey on eggs and to lay its own eggs (cf. 
Dekker, 1992). However, this is not a pmblem and as 
monitor Iimrds are extaxively hunted for meat, the 
numbers of this predator are kept in check. 

Dekker (1992) suggested that cats and dogs pose a 
threat to megapodes in the Niabar islands. I made a 
few observations that were contrary to this, the most 
striking of which was a” active type ‘A’ mound within 
30 m  of a” inhabited hut with five dogs and four cats. 
At night the nxgapodes roosted on an adjacent tree. 
Todd (1983) also stated that in the IO&odd years that 
cats have been resident of Niuafo’ou. M. pritckardii has 
not became extinct. Dogs and cats are currently not a 
threat to the Nicobar megapode. except on Meroe. 
where cats were released in 1991 to control a very high 
population of rats that were seriously damaging the 
coco”ut crop. The most visible change on Meroe since 
then has been a Rush of germinating cocon”t palms, 
15-2 m  high. fornUg a dense ground cover, greatly 
reducing the are” available for mound building. 
&cause of the density of ground cover, the essentially 
cursorial megapoda will also be increasingly incapable 
of avoiding predators. 

Habitat tom 
The primary threat to most species of megapodes is 
loss of habitat (ex. Biiho”. 1978: Dekker. 1990). and .- . 
this is also true for the Nicobar megapode. Demo- 
graphic changes in the N&bars have resulted in 
widespread loss of habitat, being most acote in the 
Nancowry group of islands. 

The Nicobarese subsist on coan”t and have clear- 
felled forest to plant banana, papaya and tuber-bearing 
plants. As tribal populations are the highest in the “an- 
eowy group, most damage has occurred there. An 
approximately 35.km long strip of forest along the 
southeastern coast has been depleted on Great Nimbar 
due to settlement of mainland Indians. Over 600 ha of 
primary forests were replaced by rubber plantations on 
Katchall. Expanding townships and villages, roads, 
airstrios and infrastructure of defense establishments 
have all resulted in the loss of habitat, which is the sin- 
gle biggest threat to megapodes. 

comenation plxspdva 
The low-term oersoective for the N&bar meawode is 
bleak die to p&isiing loss of habitat. The problem is 
most aCute in the Nancowry group where suitable habi- 
tat, both for megapodes and humans is considerably 
less than in the Great Nicobar group. Control over 
habitat loss due to tribals is not possible in the Nico- 
bars, even where areas have bee” declared as protected 
reserves, because the tribak. are exempt from Forest 
and Wildlife laws. The population of the ethnic tribes 
inhabiting the Great Nicobar group is low, and a” 
immediate threat of significant alteration of prbnary 
forest is minimal. As further mainlander settlement has 
been stopped on Great Nicobar, the damage has been 
contained to forests already lost or degraded. 

Though megapodes are not ting extensively hunted 
(or-their eggs collected) in the N&bar Group of 
Islands, intensive local&d hunting pressures exist and 
may cause loc&ed rarity or extinction. The situation, 
however, is not yet alamxing. 

The most immediate threat in the Nicoban is the 
proposal to make Great N&bar a free port and to cre- 
ate a dry dock sod r&telling base for intematiooal 
shipping at the mouth of the Galathea river. If and 
when imol~ented. all the Nicobar islands will be lost 
to c*“&“ati*“. 

The Niwbar megapode, as a spezies, is not endan- 
gered. The only two criteria (IIJCN criteria for threat- 
ened status; Co!!ar et al., 1994) for which the s@es 
qualifies “re B2c (continuing decline in area, extent and 
quality of habittt) and Cl (decline over the last IO 
years may be greater than 20%. though there are no 
data for this). The species should therefore “ot be clas- 
shied as threatened. but as it qualii for one of the II 
codes. I orotwse that it be dassitied as vulnerable and 
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Data collected during an ongoing study on incubation mounds and the social organization of the
Nicobar megapode Megapodius nicobariensis Blyth, 1846, are reviewed. Microbial decomposition of
organic matter in mounds is likely to be the major source of heat production within incubation
mounds of the Nicobar megapode, though a direct relation between the rate of organic activity and
the temperature could not be shown. The size of a mound was found to be the most important factor
in the stabilization of incubation temperatures at optimal levels. Data on the social organization of the
Nicobar megapode are presented. The use of mounds by multiple pairs, territorial behaviour, extra-
pair copulations and the break-up of pairs are highlighted. The mating system in the Nicobar
megapode is briefly discussed.

Introduction

The Nicobar megapode Megapodius nicobariensis Blyth, 1846, is a monomorphic
mound building megapode, endemic to the Nicobar Islands in the Bay of Bengal. It is
separated from its nearest congeneric for about 1600 km (Olson, 1980). Two sub-
species are recognized: M. n. nicobariensis Blyth, 1846, which is found in the Nan-
cowry group north of the Sombrero Channel and M. n. abbotti Oberholser, 1919, from
the Great Nicobar group lying south of it (Hume & Marshall, 1878; Abdulali, 1964; Ali
& Ripley, 1983; Jones et al., 1995; fig. 1), a separation which conforms to other avifau-
nal assemblages in the Nicobar islands (Sankaran, 1997). The Nicobar megapode was
considered to be seriously endangered (Collar & Andrew, 1988; Jones, 1989; Jones &
Birks, 1992). However, a survey of Great Nicobar indicated that M. n. abbotti was not
threatened (Dekker, 1992; Dekker & McGowan, 1995), and based on population esti-
mates of the Nicobar megapode on all the Nicobar islands between 1992 and 1994,
Sankaran (1995a, b, 1998) concluded that M. n. nicobariensis is vulnerable and M. n.
abbotti near threatened, and designated the species as vulnerable.

Studies by Dekker (1992) and Sankaran (1995a, b) have described the incubation
mounds of the Nicobar megapode. Sivakumar & Sankaran (in press) have quantified
site and habitat selection of mounds as well as mound use patterns in this species.
This paper presents the preliminary results of an ongoing ecological study of the
Nicobar megapode which was initiated in 1995, and focuses on two aspects: incuba-
tion conditions within mounds and social organization. Specific questions include:

— do heat sources (microbial decomposition or solar radation) that create suitable
incubation conditions in a mound vary with mound dimensions? Which source pro-
vides the most stable incubation conditions?

— do heat sources and mound dimensions have a bearing on the number of pairs
that use a mound, the number of eggs laid, and hatching success?
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— what relation do home range and/or territory of a pair have to the location of
the mound it uses?

— do home range and territory vary between breeding and non-breeding phases?
— how are pair bonds formed, and how permanent are they ?

In this paper, we present our preliminary findings based on data collected over
two breeding seasons. A more detailed treatment will follow later, when data have
been collected over more breeding seasons.

Study Area

The Andaman and Nicobar
Islands (6°45’ to 13°41’ latitude,
92°12’ to 93°57’ longitude) in
the Bay of Bengal arch from
Arakan Yoma in Mayanmar in
the north to Sumatra, Indone-
sia, in the south (Saldanha,
1989; fig. 1). The islands cover
an area of 8,249 km2, with a
total coastline of 1962 km. The
Andaman group with more
than 325 islands (21 inhabited)
cover an area of 6,408 km2, the
Nicobar group with over 24
islands (13 inhabited) cover an
area of 1,841 km2 (Singh, 1981;
Saldanha, 1989).

We have been studying the
ecology of the Nicobar mega-
pode since January 1996 at the
southern tip of Great Nicobar
(fig. 2). Our study area lies on
the coast, is about 4 km long,
and is bisected by a disused
metal road which ends at the
light house at Indira Point. The
intensive study area is a narrow
strip of forest between 40 and
300 m wide, that is bounded by
the beach to the east and by
either wetlands or forests that
are inundated during the mon-
soons to the west. The soil with-
in this strip of forest is sandy
and loamy, and the dominant
trees are Barringtonia asiatica

Fig. 1. The Andaman & Nicobar Islands showing the distribu-
tion of the two subspecies of the Nicobar megapode
Megapodius nicobariensis. 
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Kurz., Terminalia bialata Steud., Terminalia catappa L., Syzygium samarangense (Blume)
Merrill & Perry, Thespesia populnea Soland. ex. Correa, and Macaranga spp. The study
area has dense stands of Pandanus tectorius Parkinson ex J.P. du Roi and P. odoratis-
simus L. in patches, and the road is fringed by stands of Leea angulata Korth. ex Miq., L.
grandifolia Kurz., and Draceana spp. There are a few patches where the ground is open
and with little vegetation. The soil of the forest type to the west of this coastal forest, is
wet and clayey and covered with Areca spp. as well as trees like Ixora barbata Roxb.,
Pongamia pinnata Pierre, Alstonia kurzii Hook.f., Aisandra butyracea (Roxb.) Baehni,
Myristica irya Warb., M. andamanica Hook.f., and Celtis timorensis Span.

Methods

Incubation conditions within mounds
The basal circumference, height and diameter of mounds were measured once a

month. The mound size, expressed in m3, is derived from the equation for the volume
of a cone: 1/3πr2h, where r is the radius and h the height.

In 1996 we implanted four temperature probes, at depths between 20 and 75 cm,
in seven mounds that were selected for intensive studies. However, after about two
months these probes malfunctioned, probably due to high humidity and rainfall. In
1997, we used a temperature probe placed at the tip of a 1 m long steel tube which
was inserted to depths of 30, 60 and 90 cm. The temperature of all mounds in our
study area was measured once a month and for the target mounds once every ten or
15 days.

Microbial activity was measured indirectly using a soil respirometer (PP Systems
EGM-1 Environmental Gas Monitor with a SRC-1 Soil Respiration System), assuming
that in those mounds where organic activity was high, greater amounts of CO2 would
be emitted. The soil respirometer measures CO2 changes in a fixed volume over a
known period of time and fits a quadratic equation to the data to arrive at a SR value
which is the soil respiration rate in g CO2/m2/hour.

Fig. 2. The southern tip of Great Nicobar island where the ecology of the Nicobar megapode is being
studied. The figure shows the location of incubation mounds that were present at the start of the
study in January 1996, and the mounds that were subsequently newly built.
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The intensity of light falling upon a mound at different times of the day was mea-
sured using a Lux meter. Both soil respiration and light intensity were measured at
least once in a fortnight for seven mounds which were under intensive study. The
temperature, soil respiration, and light intensity data presented here are means of all
data points. Temporal variations are not dealt with in this paper.

All mounds in the study area were visited twice a day, when we recorded any
activity, allowing us to identify whether and when eggs were laid in a particular
mound. Whenever possible, a newly laid egg was located by digging into the mound,
and the egg was marked. The egg was monitored by relocating it once every 15 days.
Incubation temperatures near the egg were measured once every 15 days.

Territory & social organization
We observed megapodes mostly on the mound and opportunistically away from

the mound using the focal animal sampling method (Altmann, 1974). We colour-
marked 23 birds, which represented 16 paired and two unpaired birds. Their posi-
tions were plotted on detailed maps of the study area. All sightings, calls and fights
were plotted on this map.

Results

Incubation conditions within mounds

The size of mounds
The size of a mound varies during the season. Between January and June 1996,

eight mounds increased in size, four decreased, and nine showed no change (n = 21;

Fig. 3. Relation between core mound temperature (°C) and incubation period (days) of eggs of the
Nicobar megapode.

T
em

pe
ra

tu
re

 (°
C

)

Incubation period (days)

ZV-327-07 (pp 075-090)  02-01-2007  14:51  Pagina 78

386 835



79Dekker et al. Proceedings Third International Megapode Symposium. Zool. Verh. Leiden 327 (1999)

table 1). Between January and June 1997, 13 mounds increased in size, four decreased,
and seven showed no change (n = 24; table 1). Of the 15 mounds which were active
over the entire study period from January 1996 to June 1997, 11 mounds increased in
size, and four decreased (table 1). Overall, of the 22 mounds for which size has been
monitored for 1996 and 1997, 15 mounds have become larger in volume by 1.5 to
nearly 25 times between January or June 1996 and June 1997, three have become
smaller, and four mounds showed no size change (two of which had been abandoned
during the course of the study).

Incubation temperature
We monitored the temperature near 26 eggs in 12 mounds, and recorded the incu-

bation period for 23 eggs. Three eggs did not hatch. The shortest incubation period
was 72 days (fig. 3). The mean temperature near eggs hatching on the 72nd day was
32.1°C.

Table 1. The history of 27 incubation mounds of the Nicobar megapode. 

Mound Months during which the mound was active Size of the mound (m3)
ID 1996 1997 1996 1997

J F M A M J J F M A M J Jan June Jan June

1 0.4 0.4 0.6 0.3
1a 0.8
1b 1.3
2 0.4 0.4 0.4 0.4
3 4.1 2.8 1.4 3.2
4 6.5 6.9 7.9 14.7
6 0.8 0.7 0.8 1.8
6a 0.1 0.2 0.3 0.2
7 0.1 0.1 0.1 0.5
7a 0.1 0.8 0.8 0.8
8 4.5 4.0 3.7 6.2
8a 0.1 0.1 0.1 0.1
9 5.2 5.6 2.1 7.3
9a 0.2 0.2 0.2 2.2
9b 0.1 0.1 0.1 0.1
9c 0.1 0.1 2.2
10 25.6 28.1 25.6 24.1
10a 0.2 0.2 4.4
11 0.2 0.2 0.2 0.3
11a 0.1 0.1 0.1 0.1
12 0.8 0.8 0.9 4.3
12a 0.9 1.5 1.6 5.7
12b 2.3 7.1
13 11.1 12.8 13.3 13.1
13a 1.8 1.8
13b 0.4 0.5
14 6.5 5.9 8.8 4.2
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The effect of mound size on incubation temperature 
We studied the effect of mound size on the temperature in 27 mounds (fig. 4).

Mound size varied from 0.006 m3 to 24.27 m3 (x = 3.48 m3). We found that small
mounds (< x) are more likely to have a variable, more fluctuating temperature, rang-
ing from 29.2-34.4°C (x = 31.4 ± 0.35°C, n = 19), than larger mounds (> x) where the
temperatures range from 31.9-35.0°C (x = 33.4 ± 0.34°C, n = 8).

The role of light intensity and soil respiration on the incubation temperature
Solar radiation does not seem to play a role of significance in establishing suitable

incubation temperatures within the mound of the Nicobar megapode as was evi-
denced by mound surface temperatures usually being 2-4°C less than the temperature
within the core of the mound.

The increase in microbial activity inside a mound and the consequent increase in
temperature in the same mound in two different years seems to indicate that micro-
bial activity is the primary source of heat in mounds (table 2). The lack of a clear rela-
tion between microbial activity and mound temperature may indicate that while
microbial activity is the main source of heat production, it may not play a role in
either the optimalization or the stabilization of core mound temperatures. Our data
indicate that optimalization and stabilization of mound temperatures are probably
governed by mound size (fig. 4).

Egg laying and hatching success
Of the 32 mounds that have been active in the study area in 1996 or 1997, eggs

have been laid in at least 30. In 1996, 22 mounds were active and contained eggs. Five

Fig. 4. Relation between mound size (m3) and temperature (°C) in mounds of the Nicobar megapode.
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of these mounds were not used for egg laying in 1997: two were abandoned, while in
the remaining three megapodes did some digging, albeit rarely.

There is a relation between mound size and the number of eggs in a mound (fig.
5, table 3). Overall, the smallest mounds (<1 m3) contain the least number of eggs (x =
1.6 ± 0.56 eggs, n = 16), though there are exceptions and two mounds in this sample
contained six and eight eggs respectively. Medium sized mounds (1-5 m3) have a
larger number of eggs laid in them (x = 6.7 ± 1.48 eggs, n = 6), while, in general, the
largest mounds contained the largest number of eggs (x = 8.2 ± 1.91 eggs, n = 6) (fig.
5). 

Table 2. Factors influencing mound temperature in the Nicobar megapode. The values are means of
all data collected between January and June in each year. 

Mound ID Size (m3) Temperature (°C) Soil respiration Light intensity
(gCO2/m2/h) (lux)

1996 1997 1996 1997 1996 1997 1996 1997

3 3.1 3.1 31.5 34.4 4.1 5.7 1066 3460
8 4.1 8.5 31.5 33.3 5.2 6.5 1748 2640
9 5.4 3.9 35.8 34.2 5.1 6.3 6393 1119
10 27.4 24.3 32.3 35.0 3.7 6.1 7006 5230
13 11.2 13.2 31.4 32.4 6.8 7.4 2893 1170
14 6.2 8.4 31.6 33.2 5.5 6.5 6768 6430
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Fig. 5. Relation between mound size (m3) and the number of eggs in the Nicobar megapode.
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Hatching success was recorded in 22 mounds. Our clumped data indicate that the
highest hatching success was recorded in small and medium sized mounds (table 3).

Social organization

Our study area has a population of more than 50-60 pairs of megapodes as well as
several unpaired birds of both sexes. In 1996 and 1997, 23 megapodes were colour
marked, which at the time of capture represented 15 pairs and four unpaired individu-
als, two of which later paired with each other. Of these 16 pairs, both male and female
were colour-marked in five pairs.

Distribution of mounds
At the start of the study in January 1996, there were 18 active mounds in our

study area (fig. 2). Between January and June 1996, four new mounds were construct-
ed. Between December 1996 and June 1997, an additional eight mounds were built.
Two mounds had been abandoned between June 1996 and December 1996. In Sep-
tember - October 1997 two more mounds were constructed, and by November 1997,
30 mounds were actively used within our study area. Two mounds which were active
at the commencement of this study had been abandoned.

While mounds are present throughout the study area, some degree of clustering
is discernible (fig. 2). Of the 32 mounds studied, eight clusters can be recognized: one
cluster of four mounds, one of three and six of two mounds each. Of the 14 new
mounds built, eight were built so as to add on to an existing cluster (n = 2), or form a
new cluster (n = 6). There did not appear to be a relationship between the size of a
mound, and the propensity for additional mounds to be built so as to form a cluster.

Mound use
At least 65% of the mounds were used by more than one pair. The mean number

of pairs per mound is 2.3 ± 0.3 (n = 29). Ten of the smaller mounds were used for egg
laying by only one pair each. However, data obtained from colour marked birds indi-
cated that even more pairs used a mound than we had calculated from observations
of an unmarked population. Between January and June 1997, six mounds were used

Table 3. The number of pairs of Nicobar megapode, the number of eggs laid, and the hatching success
in mounds of different sizes. Data only for mounds in which eggs were marked and monitored.

Mound size in m3 No. of marked No. of eggs No. of eggs No. of marked 
(No. of mounds (+ unmarked) pairs (mean eggs/) marked and eggs that hatched
in size class) using the mound mound monitored (%)

[# of mounds]

<1 (7) 1 (+1), [1] 26 (3.7) 11 10 (90)
1-3 (4) - 17 (4.3) 11 8 (73)
3-5 (5) 2 (+ ?), [1] 28 (5.6) 17 16 (94)

5-10 (3) 5(+ ?), [3] 34 (11.3) 22 15 (68)
>10 (3) 1(+ 1), [1] 18 (6) 5 2 (40)
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by one to five colour marked pairs (x = 3.0 ± 0.67 pairs per mound). This is a mini-
mum value as also unmarked pairs used these mound simultaneously. Of the 16
colour marked pairs, 12 pairs (75%) laid eggs in a single mound only, three pairs
(18%) used more than one mound for egg laying, and one pair changed mounds.

Territory
The Nicobar megapode is a strongly territorial species. Typically, a territory has a

fairly large exclusive area with a mound at one corner. Here, the territory overlaps
with that of other pairs that use the same mound (fig. 6). In case of one particular
mound, which was not part of a cluster, one of four colour marked pairs had a partic-
ularly large territory which included two mounds (G14/O14 in fig. 6). This pair used
both mounds for egg laying. In another case where four mounds occurred in a tight
cluster, more than one territory overlapped at the cluster (fig. 7): one of three colour
marked pairs used two adjacent mounds (9 and 9c in fig. 7), one pair used three
mounds (9, 9a and 9c) and one pair initially used three mounds (9, 9c and 9b) but sub-
sequently shifted to a distant mound (10b in fig. 7). The position of the territory varies
between egg laying and non egg laying periods. It appears that territories either
shrink to exclude the mound outside the egg laying season or the birds establish a

new territory away from the mound.
Defence of a territory is through frequent duetting, physical fights and chases.

The duet (contra Jones et al., 1995) is usually initiated by the female. Up to eight birds
may aggregate in a very small area calling aggressively. Physical fights take place
between pairs, or between solitary birds and pairs, and is largely sex based. The
majority of the territorial disputes which result in physical encounters take place in
the areas immediately around the mound and the area of overlap between two or
more territories (fig. 7).

Fig. 6. Most Nicobar megapode incubation mounds are used by more than one pair of birds, whose
territories overlap at the mound. Some pairs, like G14, 014, may have large territories that have within
them two or more incubation mounds in which the pair may lay eggs.
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There seems to be a strong hierarchy between pairs that use a mound at any given
time. This hierarchy is evidenced by the dominant pair (the pair in which both male
and female are dominant) usually spending most of the time at the mound, its greater
involvement in mound defence and the likelihood of it disrupting other pairs while
working on the mound. The defence of a territory requires equal participation of both
sexes. However, this hierarchy varies temporally and spatially. The dominant pair
maintains its position at the mound apparently only as long as it is laying eggs, sub-
sequent to which its hierarchial position is occupied by either a pair which was
already present at the mound, or by a new pair. Subdominant pairs may shift territo-
ries to occupy a different mound (BP9 in fig. 7), or may lay eggs in two mounds
(GOF8 in fig. 8). Dominant pairs may also lay in more than one mound (G14, 014 in
fig. 6). Solitary birds of either sex do not defend territories, but usually attach them-
selves to a mound, working on it when pairs that use that mound are absent. Solitary
birds as a rule do not vocalise in response to duets, but have been recorded calling on
occasion during aggressive encounters.

Pair bond, pair formation, copulation & displays
Pairs L8 and P8 which were colour marked in 1996 had, by the commencement of

the 1997 season, separated from their original partner. The female of L8 was paired
with an unmarked male and laid two eggs in the mound in which she laid eggs in
1996, when along with the male L8, she formed the dominant pair (fig. 8). The male of
L8 had paired with an unmarked female who was later ringed as GO8. While paired
with male L8, GO8 laid two eggs in the same period and in the same mound in which
female L8 laid her eggs (fig. 8). Male L8 and GO8 became the dominant pair. In

Fig. 7. The territories of four colour marked pairs of the Nicobar megapode. Territories overlap at the
incubation mound which may be used by more than one pair, or a pair may use more than one
mound present within its territory. The majority of territorial fights take place at or near the mound,
and in the area of overlap between two adjacent territories.
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March, male L8 and female L8 rejoined and became the dominant pair of the mound
again, and together laid two more eggs (fig. 8). GO8 paired with an unmarked male
and continued to use the same mound. They became the dominant pair when pair L8
had completed egg laying in April (fig. 8). The male and female P8 who, after their
separation, were paired with unmarked birds, did not rejoin.

We only have one instance of a new pair being formed from two colour marked
birds that were unpaired when trapped (fig. 8). Male Y9c built a new mound (9c, fig.
7) adjacent to an existing mound where solitary female GR9 had attached herself to (9
in fig. 7). We suspect that, to form a pair, a solitary bird either has to attach itself to a
mound or construct a new one. One marked solitary megapode has now remained
unpaired for nearly two years, though it had briefly formed a pair for about one
week. This solitary male has a home range that included at least three mounds.

Copulation within a pair has been observed three times. On one occasion, a male
chased its partner and mated with her repeatedly. On another occasion, a male
chased its partner onto a branch and copulated with her on the branch. The third
observation was after a fight with another pair, after which the winning male
returned to its partner and mated with her.

Extra-pair copulation has also been recorded. On one occasion in 1997, the male of

Weeks Identity of birds
Unknown LF8 LM8 GOF8 YM9c GRF9 PM8 PF8 Unknown

Jan 1
2
3
4

Feb 1
2 o
3 o
4

March 1 o
2 o
3 o o
4 o

April 1 o
2 o o
3 o
4

May 1 o
2
3
4

June 1
2

Fig. 8. Pair bonds in the Nicobar megapode in 1997. The tenure of pair bonds is tracked by solid or
dashed vertical lines. The solid lines indicate frequent use of  a mound and the dashed line indicates
infrequent use.  The ‘o’ sign indicates the laying of an egg. F or M in the individual identity indicates
sex, and the number indicates the mound used by that individual. Note changes in partners midway
through the egg laying period of the female.
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a pair copulated or attempted copulation six times with the female of another pair
during a fight which lasted for about 45 minutes, and during which it continually
chased the female of the other pair into trees where copulation was attempted. Their
respective partners were calling but neither fought or attempted mating. In 1998,
extra-pair copulation was seen twice, in both instances it was part of physical fights.
The second instance was between nine birds that included three pairs and three
unpaired birds, two of which were males. In this instance the fight was initiated
between a pair and an unpaired female who was raped by the male. They were then
joined by another pair, whose male raped both the paired and unpaired female. These
were then joined by two unpaired males, and then by one more pair. Intra-sexual
physical fights and inter-pair copulation took place apparently indiscriminately for
about an hour. In at least five other instances, rape has been attempted but copulation
was not observed by us.

We have not observed any intra-pair displays between a male and female Nicobar
megapode. On one occasion a male exposed food two to three times while working
on a mound when the female reacted to his signals and ate it. The maintenance and
confirmation of the pair bond appears to lie solely in the duetting, the joint defence of
territories and mounds, and in the digging of mounds. Pairs may keep in touch by
low contact calls, and display anxiety when separated.

Discussion

Incubation conditions within mounds, egg laying and hatching success
Megapode mounds are amongst the largest structures made by any non-colonial

bird, and represent the harnessing of the energy produced by microbial respiration
(Seymour et al., 1986; Jones, 1989) and/or solar radiation (Frith, 1956). Incubation
temperatures in megapode mounds show considerable fluctuation, and while the
negative effects of these fluctuations on eggs are largely offset by a variable incuba-
tion period (Booth, 1987), there are strategies to balance both heat loss and gain
(Jones, 1989; Jones & Birks, 1992). While mound maintenance is thought to play a role
in maintaining suitable incubation temperatures, Seymour (1985) proposed, for
mounds of the Australian brush-turkey Alectura lathami J.E. Gray, 1831, and
malleefowl Leipoa ocellata Gould, 1840, that heat production and heat loss tend to sta-
bilize mound temperatures at an equilibrium. This is due to the great thermal inertia
of mounds once they reach certain dimensions, because they have an adequate mois-
ture content, and because of the regular incorporation of fresh, moist organic materi-
al. However, the incubation mound of the Nicobar megapode does not fully fit these
assumptions. First, the size of the mound can vary in height from ten cm up to 2.1 m
and in basal circumference from seven to 45 m (Sankaran, 1995b). Second, the propor-
tion of organic material in a mound varies (Sivakumar & Sankaran, in press), and
third, the gap in the canopy above a mound varies resulting in differences in the
amount and duration of sunlight falling on a mound. This might indicate that the
heat sources which create suitable incubation conditions within a mound may vary,
with some mounds appearing to rely on organic decomposition and others on sun-
light.

Solar energy, however, probably does not increase mound core temperatures

ZV-327-07 (pp 075-090)  02-01-2007  14:51  Pagina 86

394 843



87Dekker et al. Proceedings Third International Megapode Symposium. Zool. Verh. Leiden 327 (1999)

directly. The canopy above a mound causes direct sunlight to fall on a mound only
for very short periods, with the result that both ambient temperature and mound sur-
face temperatures are almost always lower than mound core temperatures. Thus, the
role of solar energy is probably restricted to warming the surface of the mound,
whereby dissipation of heat is reduced.

Microbial respiration is the primary source of heat harnessed by most mound
building megapodes in their mounds (Jones et al., 1995). A clear relation did, howev-
er, not exist between mound temperatures and organic activity as evidenced from soil
respiration. An overall increase in mound temperatures and soil respiration between
years in the same mounds indicated that organic activity is probably the primary
source of heat in the mounds of the Nicobar megapode. Microbial respiration, howev-
er, does not have a linear relation to the temperature of the mound, and mounds with
higher levels of soil respiration did not necessarily have higher temperatures (table 2).
Two factors could be responsible for this. First, there might be differences in the
amount of heat produced by decomposition due to the kind of leaves and other
organic litter added to the mound. Second, the rate of heat loss probably differs
between mounds, caused by differences in the proportion of surface area to the vol-
ume of mound or to the amount of moisture content within the mound (Jones et al.,
1995).

Our observations on the influence of mound size on mound temperatures are con-
sistent with the model of mound homeothermy (Seymour, 1985; Jones et al., 1995).
Small mounds show a greater variation in mound temperature than large mounds,
with small mounds showing temperatures below, at or above optimal incubation
temperatures (32-35°C; Dekker, 1990) while the incubation temperatures of large
mounds lay within the optimal incubation temperature range. Thus, while the rate of
microbial respiration is independent of size, and small mounds may have higher lev-
els of microbial activity, stabilization at optimal incubation temperatures is consistent
only in large mounds. One would therefore expect that eggs in large mounds are
more likely to hatch successfully than those in smaller mounds. However, hatching
success does not reflect these trends. Small and medium sized mounds had a higher
hatching success than the largest mounds. We do not have an adequate explanation
for this as yet, though more digging activity in larger mounds, and consequently
greater exposure of eggs to the atmosphere is a possible factor.

The optimalization of incubation conditions in large mounds is reflected in an
overall trend of a greater number of pairs using these mounds, and consequently, a
greater number of eggs laid in them. However, we interpret the exceptions, that is
small mounds having a greater number of eggs, or larger mounds having fewer eggs,
an indication that size is not the only criterion. The quality of the mound, and the
number of pairs using a mound, which appears to be somewhat independent of
mound size, are probably other determining factors. The data indicate that medium
sized mounds have the largest number of eggs. The smallest mounds probably have
physical limitations as to the number of eggs that can be laid in them, and the largest
mounds are probably moribund, and hence used by fewer pairs.

Social organization
The social organization of megapodes is poorly understood. Most megapodes,
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particularly those belonging to the genus Megapodius, are believed to be monogamous
as most species exhibit features such as monomorphism, highly synchronised behav-
iours, and duetting (Jones et al., 1995). These characteristics indicate that pair bond in
most megapodes is strong therefore excluding the need for and the chance of extra-
pair copulations (Jones, 1989). It is also believed that monogamy is inevitable in
mound building species since high paternal investment can only be expected if male
parental care benefits their own progeny (Jones, 1989). Monogamy in megapodes,
however, is an anomaly as female emancipation from parental care, and the presence
of resources (the incubation mound) that can be dominated by males, should result in
a polygynous mating system (cf. Orians, 1969). Promiscuity has been documented or
suspected in some mound building megapodes that exhibit sexual dimorphism
(Jones, 1989; Jones et al., 1995), and an instance of polygamy has also been document-
ed for the monomorphic malleefowl which was believed to be strictly monogamous
(Weathers et al., 1990; Jones et al., 1995).

Though the Nicobar megapode exhibits characteristics of permanent pair bonds
which are consistent with several other species of mound building megapodes
(Crome & Brown, 1979; Jones et al., 1995), our finding is that the break up of pairs
either between years, or within the breeding season, is prevalent. Moreover, extra
pair copulation does occur, and is probably a regular component of the innumerable
agonistic interactions. This indicates that the pair bond in this species, and possibly in
other mound building megapodes, may be far less permanent than was thought (cf.
Jones et al., 1995).

The apparently equal role of both sexes in the defence of a territory and the incu-
bation mound, and the temporal hierarchies that are evident between pairs that use
the same mound, indicate that the pair bond in the Nicobar megapode serves the pri-
mary function of giving a pair access to an incubation mound, and enabling them to
defend this access. Either sex may therefore change partners to improve access to or
defence of a mound. That access to a mound appears to be the primary function of the
pair bond is also evidenced by the total absence of courtship display that in most
other monogamous species serves as precopulatory display and strenghtens or rein-
forces the pair bond. The lack of courtship display is apparently consistent in most
megapodes.

The presence of sexually mature unpaired birds of both sexes for apparently
extended periods of time is of particular interest. Megapodes probably remain
unpaired due to absence of space within which to establish a territory. This appears
to be a key function of pair formation. The frequent fights between solitary birds and
pairs, and the intra-sex fights that takes place during such encounters, may indicate
that solitary birds attempt to steal mates from existing pairs. Unpaired birds of either
sex, however, probably do breed successfully. Unpaired males attempt to forcibly
copulate with the females of pairs during agonistic interaction, and unpaired females
have been recorded copulating with males of pairs. Also, solitary females have been
observed egg laying eggs. It is not known whether unpaired males and females copu-
late, though a very brief pair bond was formed between two such individuals.
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Executive Summary 
1. The Wildlife Institute of India conducted a status survey of the Nicobar 

megapode along with other coastal endangered species in the Nicobar group of 
islands in an effort to document the adverse impacts on their populations due to 
tsunami that occurred on 26 th  December 2004. The endemic Nicobar megapode 
population showed a dramatic decline (nearly 70%) in the number when 
compared to previous survey carried out in 1993-94. In 2006, there are 
approximately 800 breeding pairs in the coastal zones of these island group. 

2. There was no evidence of Nicobar megapode in Megapode Island WLS and Trax 
Island during this survey where megapodes was reported earlier. 

3. Crucial megapode habitats such as littoral forests of the island group were 
adversely affected. The populations of indicator species of the littoral forests 
Barringtonia asiatica and Terminalia bialata were severely impacted. However, 
regeneration of these species was found on the coastal region. 

4. The island ecosystem are known for their resilience due to their ability for re-
populating habitats and promoting regeneration. However, the restoration of the 
original biodiversity is possible only if the natural process such as recolonization 
is facilitated. The aftermath of the tsunami has left the trail of homeless families 
who need rehabilitation. Finding proper homes and alternate livelihood for them 
should not undermine ecosystem resilience. Raising plantation crops to generate 
revenue in the littoral forests should take into account the long term effects of 
habitat alteration. 

5. Significant levels of wildlife habitats have been occupied by the tribals under the 
leadership of the tribal chiefs (known as Village Captain). Any conservation 
awareness programme with the help of these Village Captains would be useful for 
implementing recovery plans of declining species. 

6. The Nicobar Division of the State Forest Department needs to be strengthened to 
facilitate wildlife protection and to take up appropriate wildlife management 
actions. 

7. A total of 37 permanent monitoring plots have been identified and marked (Table 
2) for long term monitoring of megapodes and its habitat. With some basic 
training, forest staff can collect data from these plots and within a weeks time all 
islands can be surveyed and collected data analyzed for developing appropriate 
conservation and management measures. 
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Chapter 1 
The Nicobar megapode 

1.1. Introduction 

The megapodes are a unique group of birds as they utilise external sources of heat to 
incubate their eggs (Jones et. al. 1995). The Megapodiidae, literally meaning big feet after 
the disproportionately large feet of the birds, were first described to science during 
Magellan's 1519-1522 expedition to the Far East (Frith 1956 & 1959). The family 
Megapodiidae consists of 22 species in seven genera, most of which are island forms 
occurring in Australia, New Guinea and surrounding islands, eastern Indonesia, the 
Philippines, Nivafo'ou Island, the Palau and Mariana Islands and the Nicobar Islands 
(Dekker 1989, 1990 & 1992). Thirteen of these 22 species are currently threatened by 
habitat destruction, introduction of predators and over-exploitation of eggs (Jones et al. 
1995). 

Megapodes are heavy-bodied birds of the forest floor and resemble Galliformes in body 
shape and plumage. Most megapodes are brown, blackish, or grey in colour. Many have 
virtually bare areas on their face or neck and this exposed skin may be coloured yellow, 
blue, or dull red. Megapodes are opportunistic ground foragers, eating a wide variety of food 
such as insects, seeds, and fallen fruits. Although all are able to fly, and some make 
considerable flights on a daily basis, most species move primarily by walking (Jones et al. 
1995). 

The taxonomic position of the family Megapodidae is still subject to debate (Jones et al. 
1995). In the past, megapodes were believed to have more affinities with Charadriiformes, 
Columbiformes, Passeriformes and even Falconiformes. Later megapodes were included in 
the order Galliformes along with Guans and Curassows which are sometimes classified 
under a separate order Craciformes (e.g. Sibley and Monroe, 1990). In 1899, Sharpe divided 
the Galliformes into several suborders, the "megapodii" was first among them. After 
studying the osteological, karyological and biochemical properties of egg white proteins of 
megapodes and other galliformes, Megapodiidae was considered as the sister group of all 
remaining Galliformes (Jones et al. 1995). 

The family Megapodiidae contains seven genera : Megapodius, Macrocephalon, Talegalla, 
Aepypodius, Alectura, Leipoa and Eulipoa. The genera Megapodius and Eulipoa have the 
smallest megapodes and their geographical variation is considerable but most are domestic-
chicken-sized birds with short tails and a short pointed nuchal crest (Beehler et al. 1986). 
The monotypic genus Macrocephalon is closely related to the genus Megapodius. The 
Talegalla species do not have wattles and are large sized black coloured megapodes. 
Alectura is considered to be closely related to Talegalla and Aepypodius, a group known as 
the Brush-turkeys, each having a bare neck and face that may be brightly coloured (Jones et 
al. 1995). Alectura and the two Aepypodius species also possess inflatable necksacs or 
wattles and combs, and have brilliantly coloured heads and necks (Jones et al. 1995). The 
Brush-turkeys are the only group in which sexual dimorphism is evident, with the males 
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CHAPTER - 1'I

IICOBAR itiEGAPADEi POSI TSLIA?,TUI STAfUS A^'D IIIOL,AD ATTRIBL-TE\

lr4egapodes (L{e-eapodiidae) are the most peculiar of a}l Gailiformes rvhich shori '..
aben'ant sftategy of incubatirlg eggs in mounds of sand and leaf littelx,here hear -,

generated by rnicrobial decornposition (Dekker 2AA7). Nicobar Megapode l,[egapo,;

nicobariensrs, endemic to Nicobar Islands. is geographically isoiated from its neaii::

corgener about 1,600krn away (Olson 1980*). According to Dekker QAAT Nicr,:-:

Megapode is probabiy a relic species and once occured on the Greater Sunda Isiai,,

from which they disappeared either through predation or competition. Historical.'

Nicobar Megapode occurred on rnost of the NicoLrar Islands, but not on Car Nicr-,:*.

and Chowra. Sankamn (1995) reported the species frorn 15 of 17 islands surveyed. t-,-,

confinning its occurence in all islands rvhere it has been historically recorded. T:.-

species occurs as two distinct subspecies namely, Megapodius nicobat'i.,:

nicobariensis in the Nancou,ry goup and M. n. abbotti in the Great Nicobar group --

& Ripley 1983). Prior to tsunarni. the species was found in greatest concentratior: -

littoral forests due to the propensity of megapodes to build incubation mounds c1o-.: ..

the beach (Sankaran 1995b; Sivakumar 1999).

The mega eafihquake that triggered the tsunami of Decerrber 26,20A4, caused Ni;,: : -
Isiands to subside in places by nearly 4.75 m (Sekhsaria 20A\ destroying vast ra.:r .

Iittoral forest (Sankaran 2005). Nicobar Megapode was considered as the one c. .

trost severely affected species due to ioss of coastal habitats which species prete-, :

build incubation mounds. Sankaran (2005) conducted a raptd impact assesslrlent .. . -

Nicobars two months after the tsunami to assess the impact of tsunami on \-r: -

Megapode and he estimated that nearly 1,100 nesting mounds had been,i.:

systematic post-tsunami study rn 2A06 by Sii,akumar (2007) showed nearl;

decline in the number of individuais when compared to pre-tsunami populatio:s .

present sfudy aimed to assess the present status of Nicobar Megapode i:: \.:-:-.
Isiands where rapid regeneration of coastal ecosystem is under u'ay.
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b,1, llethodologl'

-,,:lttislandsinGreatNicobarglcupandseveninNancou'ryglotlpofislands$'itil
(rro$,[ distribution of megapod"es lvere surveyed bot]r in the tsunami-affected littoral

i+ot io

zoneandad.]acentpotentialhabitats.SelectionofsitesrmslargelybasedofiCflter}at oar-izone and ad-lacenr polc'Liar ", 
_-^;" _^* nluoity, and curent and

such as vadation in demage 1ele1' tenain' vegetatton com
rle in

predicted 1eve1s of antluopoger-iic plessures' A recortnalssanr
- ^r--l:^- '.,or-e rnndttCtedpredlcleo 1e!c1'\ ur suLr!:t.-- 

-.' 1, a studies were conducted

Great Nicobar lslands during L4arch-N{ay 2009' lntenstve

betrveen October 2009 and August 2A1L'

SivakutrrarQO07,2010)categorized63Tkmcoastallineofislandsas(a)suitable

lrabitat(328krn)and(b)unsuitablehabitat(359km)formegapodes'Duringthe

presentsfudy,atotaiofT3kmcoastlinehabitats(34'gkmofsuitablehabitatand38'1

km of u,suitable habitat) in 44 sites of 15 islands (Fig' 19) 
"r'ith 

pre'iousl'r' loro.or.t

distribution of megapodes were surveyed. Direct sighting of the species' calls and the

plesenceofitsrrroundswererecorded.sun-el,srveiedonemostlYfrom0600hrsto

1 130hrs.

6.1.1. Population status and mowtd attributes

Enumerationofactivemoundswascarriedoutinthepreviousstudies(Sankaran

|995b;Sil,akumarz[o|)toassessthepoprilationofNicobarMegapode.Inthepresent

studyalso,activemoundswereconsideredforpopulationestimation.Moundswere

GPSlocatedduringbirdpointcountsurveys.Thepatlrstakenduringtliepoirrtcounts

were considered as transects'

Mounds of megapode $'Iere characterised basically into three t)?es: Type A' regular in

shapeandbui}tonanopenspotalvayfromffees;TlpeB,iregularinshapeandbuilt

againstthebuttressorstemofalargelivingtree;TypeC,alsoirregularinshapebut

built against. around. under oI over a dead rotting tree-stump or log (Sankaran 1995b)'

Moundsu-ereconsideredactiveifthesoilwaslooseandthereweresignsofrecent

diggingbvmegapodes.regardedasabandonedifthemoundwascompact,hardand

impenetrablelr'ithaStickandvegetationgrowingonit'Moundswereconsidered

inactir e- ii thele \\'as no sigl of recent digging and when the soil was loose without

-' -'-'--'--.i-. or.:: isirakurnar 2007)' Only active mounds were considered for

an\' \ c-gs '; ' r! ' -

PoPuiaticl- 3s: -:l' :: -':' :--.
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Distatrceofnrorurdsil.omsea-coast,canopycovel(%)audheigirtoverthetl-iounds

\\,ere estilrlated visua1li,. cpS locations a,d elevations of lnoutlds u'ere noted" Sizc

(volunre)ofthernounrJaridar.eragenunrber.olbirdsthatrrscanrortndalcn\'opre-

rcquisitesforcsttlatingthepopr-llationofrnegapodes(Sankaranigg5b.Sir'akurrrar

2000), otc pairinrouncl g,as set as lou.et iirrrit and trvo pairsi nround *.as upprer limit

r,vhileconsideringavel.aqenumberolbirdsthatuseamounci(Sivakumar2010).

Moundclianreter,heightandbasalcircunrference\1/eremeasured.Themoundsize,

expressedasvolume,u.ascalculatedusingtheequationforthevolunreofacone:

11/3)flr.2h,rn,here.r,istheradiusand.h,theheight(Sir,akumar7007,2010).

6.2. Results snd disutssiott

lij;I:]l'-.-'r,ned rrom 13 or the 17 islands sur'eved namelv' Kamorta'

Nancolvry,Trinket,Katchal.Teressa.Borrrpoka.GreatNicobar.LittleNicobar.

Menchal,Kondul,Cubra,Pilolr,{iloandTreislslands.No\{egapodescouldbesighted

or heard in Meroe, Chowra, Tillangclrorrg and orr Pigeon isiet. Hor,r.er'et. in ]r{eroe two

active mounds wele 10cated. Lack of sightings fronr Tillangchong *',as probably due to

executionofverylimitedSuneysduringadverserveatherconditions.Traxand

Battimalr,islandscoulduotbevisited'Therehadbeennorecordsofnregapodesfrom

CarNicobarintherecentpast.Sankaran(1995,2005)andSivakurnar(2007)didnot

record Nicobar megapode from pi10 Mi10 after tsunarni and remarked that the species

hadbeenextinctfromtheisland.Howevet,nvoindividualsofmegapodeswere

recordedfromPiloMilodurrngthepresentstudy(on13May2011).Accordingto

sivakumar (2007) cubra isret is too smar.l for the megapode to occur' A pair of

rnegapodeswassightedduringthissurveyonCubraislet(on6May2009)rvhich

occupyanaleaot-uoo,t0.1i<rn2.Nevertheless,ona|atervisit(on31May2011)to

Cubra. the species couldn't be recorded'

TheirrstsigirtrecordsofNicobarMegapodefromPiloMiioandCubraduringthe

preseiltstudlisrnterestitrg'AccordingtoDekker(2007),allMegapodizlsspeciesare

SffongflrersandthevcarreasilycovervastareasofopenN,ater,gygnatthechick

Smge'Healsosta:e'.thetitisthereforenocoincidencethatspeciesofh[egapaditlsarc

u'idei)dis:rlr'''t:Cat:.JoccuronislandsiothePacific'easternlndonesia'the
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Philippiires. and the Mariana and Nicobar islands. Locations of de;::r- -.:

i\{egapodc dudng tire present stnd1, are pi'eset.tted in Appcndix j Dr.,:--

excepriollall:, high in Bornpoka and lou, in Trinket and Kamofia rslands.

6.2.2. Population ststus and mound attributes

Of tlre total 73 mounds recorded, Type C mounds were corunon {46.6Ya), follou,ed bv

Type A (27.45%). Lou' representation of Tlpe B mounds could be due to scarcity of
iar-ee live trees in the coastal areas after the tsunarni (sivakumar 2007). Status of
mounds located included, active (4a, 54.8'h), inactive (17 mounds, 23.3%) and

abandoned (15mounds,2\.5oh) and the status of one case \yas uncefiain. Sigas of
recent digging by Monitor Lizards x,ere evident in a few rnounds. Mean distance of
the mounds frorn the coast was 85.5m (SD *146.3), and maximum mound diameter

and height were 4.6m (SD + 2.1) and 0.7m (SD f0.3) respectively.

Twenty eight mounds $a.4%) were found within lOm from the beach whiie 35

rnounds (55.6%) were recorded u,ithin 10-600m (Fig. 24; Table lg). Occurrence of
mounds close to the beach was high especially at sites with narrow flat coastal area

between hill and sea as noted by Sivakumar e0A7).

3r-60 61-90 91_120

Distance (m)

I

Z
a20'o

o
E15,*

210

Fig. 24. Distance of mounds from shoreline
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Irig. 25. Distributiol oitlxee por.rnd i)?es across t'ariotts ll-icl-tnd size classes
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tr4ean size (r,olume) of active and inactive mounds ri'as 3.98+-1.18m3 (range 0.2ilt to

26.8rn3; Fig. 25). The sizc- of the nrounds u'cre snaller compared 10 prc-tsunan-ri srud.v

(Sivakun-rar & Sanliaran 200-j). s'hich indicatcs that actir,e and inactivc nounds tvere

constructed after tsunami (Sivakumar 2007, 2010). T.vpe B mounds u,cre distributed in

srnaller and bigger size classes, rvirile Tlpe C and A mounds rvere found largel-v in

smaller size classes (Fig. 25).

Sand-loarny or sandy substrates u,ere largeiy preferred to loamy or gravel moutrd

substrates. Ar.'erage canopy cotr/er andheight over the mounds q,qs lJ.Jt22.8o,,'n and

19.5+12.6m respectively. Ambient temperature influences the incubation process

especiall-v in the case of Type A rnounds u4rich are built on an open spot au'ay fi-otn

trees (Sivakumar 2007). Sivakumar (2007) reported that canopy cover over newl-v

constructed mounds rvas less or nii. Hou,ever, the moderate amount of canopy cover

over the mounds (Fig. 26) found during the present study rvas due to the regeneration

of habitat that is being undergoing for the last 6 years after tsunami has occun'ed.

This study shor,vs similar patterns in the case of distance of mounds from coast" mound

type and size, as observed by Sival<rrmar (2A07), which indicates that no major change

in mound characteristics of the Nicobar Megapode has happened in Nicobar Islands.

Based on the 40 active mounds located along 73 km long coastal habitats surveyed, it

is estimated that376 mounds to occur along 687 km long coastiine of Nicobar Islands

u,ithin the known distribution range of megapodes. Approximately,3T6-752 breeding

pairs of Nicobar lUegapode rvere estimated to occur in Nicobar Islands when one pair

per mound is set as the lower limit and two pairs per mound was set as the upper lirnit

(Tabie l7). A post-tsunami study by Sivakurnar (2007,2010) estimated 394-788

breeding pairs to occur in Nicobars. The present study indicates that the population of

Nicobar Megapode has remained stable after tsunami.

High incidence of active mounds (Table 18; Fig. 27) u,as noticed froni Bompoka

island w,hich has only an area of 13.3 krnr. The island is mostly hilly and forested with

narro\l'flat coastal area benveen hili and sea. According to Sankaran (1995,2005).

Bompoka had a large population of Nicobar Megapode before tsunami. Though

Sankaran (2005 ) reported high run up and ingress of tsunami waves at places in tire
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island, the present studt,indicates that megapode population in Bompoka had been less

af cted by tsunami. Even an active mound built on soil substlate u'as recorded ou the

central hillside at an elevation of 93msl and uregapocles u,ete dctected fi'om iriil top

mixed iorest (c. l78msl) on the island. Bompoka Island should be -riven priorit.v in the

conser\iation programs for Nicobar }r4egapode in the central group of islarids. No

instance of hunting or pledation of the species rvas recorded during the study.

Horl'ever, Bunnese and Thai poachers u.ho secretly camp in isolated pockets of

Bompoka, Tillanchong, Katchai, Great Nicobar and other islands are potential threat to

the existing population of Nicobar lr4egapode since the-v are notorious for plundering

s,hatever wildlife comes on their way. It is suggested to continue the monitoring of the

sun iving population of this species.

Table 17. Estirnated number of active mounds and breeding pairs coinpared to
previous studies.

Year (Reference)
Estimated no. of
active mounds

Estimated no. of breeding
pairs (range)*

1994 (Sankaran 1995b)

2006 (Sivakumar 2007, 20i0)

2009- 2011 (Present studl)

1 161

394

316

2.3224.464

394-788*

316-752*

*(Lower iirnit: lpair/mound, Upper lirnit: 2pairs/ mound)
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Chapter 16

Habitat Preference of the Nicobar Megapode

Megapodius nicobariensis in the Great Nicobar

Island, India

K. Sivakumar and R. Sankaran

Abstract Mound-nesting Nicobar megapodes are threatened due to their clumped

distribution toward coastal areas of Nicobar group of islands. Despite the obvious

importance of habitat to these specialized birds, there have been no detailed studies

on habitat preferences in this group. Hence, we have studied the habitat preference

of the Nicobar megapode in the Great Nicobar Island based on the nesting and

foraging site preferences between 1996 and 1998. Most of the mounds were

distributed within 200 m from the high tide mark. Sandy and sandy-loam substrates

and the microhabitats of Pandanus spp. mixed stands were highly preferred for

mound construction. Microhabitats dominated with Pandanus, Macaranga, and
Dracaena stands were highly used for breeding as well as foraging in both dry

and wet seasons of the year. There was no change in the habitat selection of the

Nicobar megapode between seasons (P > 0.488). Based on the findings, it is

suggested that for the conservation and management of the Nicobar megapode in

the Nicobar Islands, all coastal habitats which have sandy and sandy-loam

substrates or species of Pandanus,Macaranga, and Dracaena (dominated habitats)

will need to be taken into consideration.

Keywords Great Nicobar Island • Habitat preference • Mounds • Nicobar

megapode
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16.1 Introduction

Unlike other birds, the megapodes incubate their eggs in incubation mounds where

microbial activity generates heat or in burrows in geothermally heated grounds

(Jones et al. 1995). As a result of their unique breeding behavior, megapodes have

specific habitat requirements. Most megapodes inhabit forests, the sole exception

being the mallee fowl Leipoa ocellata, which is present in arid and semiarid

habitats (Jones et al. 1995). Mound-building megapodes require habitats where

mounds have adequate organic decomposition to provide necessary heat for incu-

bation (Dekker 1990). Despite the obvious importance of habitat to these

specialized birds, there have been no detailed studies on habitat preferences in

this group.

The Nicobar megapode Megapodius nicobariensis usually build their mound

close to the shore; however, some mounds are also present away from the shore

(Hume and Marshall 1878; Sankaran 1995). Various types of mounds are built, and

these have been described (Dekker 1992; Sankaran 1995; Sivakumar and Sankaran

2000, 2003, 2005). In the Nicobar Islands, 97% of mounds of the Nicobar

megapode were found within 100 m of the beach (Sankaran 1995) where the habitat

present is generally classified as the “coastal forest” which is composed of both rain

forest as well as deciduous species (Thothathri 1962). This kind of nesting near the

beach is also common in some other megapodes (Stuebing and Zazuli 1986). As

coastal forests are subject to increasing anthropogenic pressures, understanding

habitat requirements of the Nicobar megapode is critical to its habitat management.

16.2 Study Area

The ecology of the Nicobar megapode was studied between December 1995 and

May 1998 on Great Nicobar Island (6�760 and 6�790N, 93�810 and 93�840E). The
study period included three dry seasons (period of egg laying) and part of one wet

season. Our study area, on the coast, was about 4.5 km long and was bisected by a

disused metal road that ended at the lighthouse at Indira Point. The intensive study

area was a narrow strip of forest between 40 and 300 m wide that was bounded by

the beach to the east and by either wetlands or forests that were inundated during the

monsoons to the west (Fig. 16.1). The substrate within this strip of forest was sandy

and loamy, and the dominant trees were Barringtonia asiatica, Barringtonia
racemosa, Terminalia bialata, Terminalia catappa, Syzygium samarangense,
Thespesia populnea, and Macaranga spp. The study area also had dense stands of

Pandanus tectorius and Pandanus odoratissimus in patches, and the road was

fringed by stands of Leea angulata, Leea grandifolia, and Dracaena spp. There

were a few patches where the ground was open and with little vegetation. The

substrate of the forest type to the west of this coastal forest was wet and clayey and
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covered with Areca spp. as well as trees like Ixora barbata, Pongamia pinnata,
Alstonia kurzii, Aisandra butyracea, Horsfieldia irya, Myristica andamanica, and
Celtis timorensis.

16.3 Methods

The study area was systematically surveyed and mapped with the aid of a compass

and measuring tapes. The positions of incubation mounds and other landmarks

such as the road, huts, and wells were plotted on this map. All the mounds were

numbered.

The vegetation of the study area was classified into 14 microhabitats that were

dominated by one or more plant species. These microhabitats could be easily

identified where measured and plotted to scale on the map. To study the abundance

and dominance of flora, ten 20 m � 50 m quadrates were laid. All the trees with a

girth at breast height (GBH) of 25 cm or above were recorded. Relative frequency,

relative dominance, relative abundance, and important value index (IVI) for each

species were calculated. Each substratum category was identified by following

Costa and Baker (1981). Habitat preference was arrived at by comparing the

available area of the microhabitat with the number of sightings of the birds. Ratio

of the sightings per unit area of the respective microhabitat was estimated by using

the following formula

Si ¼ Ci=Ai

where Si is ratio of the sightings per unit area of ith microhabitat; Ci is proportion of

sightings in ith microhabitat out of the total sightings on total available area; Ai is

proportion of total available area of ith microhabitat out of total available area.

All the dead and living tree species present in or around the mound were

identified and recorded for studying the tree selection by the Nicobar megapode

for mound building. The ratio of the mounds distributed per unit area (M) of the

various soil substrates or microhabitats was estimated by using the formula

M ¼ Pm=Pa

where Pm is proportion of mounds distributed in particular substratum or micro-

habitat, and Pa is proportion of area available for that substratum or microhabitat.

For identifying the preference or avoidance of specific microhabitat by the

Nicobar megapode, Neu et al. (1974) analysis was used, whereby the observed

sighting in each microhabitat type is used in proportion to its availability. When a

significant difference in use versus availability is detected by the test, a Bonferroni

Z-statistic (Miller 1981) is used to determine the habitat types used more or less

frequently than expected.
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16.4 Results

16.4.1 Habitat of the Study Area

The earth of the study area was differentiated into three types of soil substrates:

sand, sandy loam, and moist loam. Sand substratum was present mainly along the

seashore, while the area to the interior, which comprised the majority of the study

area, was composed of sandy loam, and the area beyond this was composed either

of sandy-loam or moist-loam substrates. The soil to the west of this was clayey.

Proportion of these three soil substrates of this study area is presented in Table 16.1.

The majority of the trees in the study area were small in girth. Large trees, with

a girth greater than 200 cm, accounted for less than 5% of the trees present

(Fig. 16.2). The vegetation in the study area was not homogenous, and the

associations seen could be classified into 14 categories. There was some relation-

ship between the distribution of plants and soil substrates. For example, Pandanus
and Dracaena sp. were seen in sand and sandy-loam substrates, while Macaranga
peltata was restricted to sandy-loam and moist-loam substrates. Moist-loam

substratum was also seen in the interior of the forest, where Areca triandrus
was present.

Table 16.1 Distribution of the mounds in the various substrates available for the Nicobar

megapode

Type of substrate Proportion of the

area available

Number of

mounds present

Proportion of

mounds present

Ratio of proportion

of mounds to

proportion of area

Sand 0.17 15 0.395 2.32

Sandy loam 0.48 19 0.50 1.04

Loam (moist) 0.35 4 0.105 0.30

0

10

20

30

40

50

60

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 > 450
GBH (cm)

N
o.

 tr
ee

s 
(%

)

Fig. 16.2 Distribution of trees (GBH >25 cm) on the Nicobar megapode habitat
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Microhabitats of open mixed forest, dense mixed forest with swamp, and dense

mixed forest without swamp were the dominant habitats toward the interior island.

Habitats, which had Pandanus stands, were distributed toward the coastal area

where a large number of mounds were present.

16.4.2 Distribution of Incubation Mounds

Incubation mounds were present throughout the study area. At the start of the

study in January 1996, 16 active mounds were located which were under the

use of megapode. At the end of the study, the study area had 30 active mounds;

two mounds, which were active at the commencement of this study, had been

abandoned, and six mounds were not being used, thus making a total of 38 mounds.

The sizes of the incubation mounds varied from 0.15 m3 to 40.24 m3 with a mean

size of 4.78 m3 (SE 1.19). Of the 38 mounds that were present in the study area,

36mounds (94.74%)were foundwithin 200m of the beach and 23mounds (60.53%)

were found within 100 m of the beach (Fig. 16.3). Only two mounds were present

beyond 200m of the beach, and nomounds were located beyond 250m of the beach.

16.4.3 Microhabitat Selection for Mound Construction

Of the 38 mounds in the study area, 15 (39.5%) had been constructed on sandy

substrate, 19 (50%) in sandy-loam substrate, and the remaining four (10.5%) in

loamy area. None of the mounds had been constructed in soils that were inundated

during the wet season. However, when the proportion of the mound distribution

according to available soil substrates was considered, the most suitable substrate for
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mound construction was sand (2.32 mounds/unit area) followed by sandy loam

(1.04 mounds/unit area, Table 16.1).

Of the 14 types of habitats identified, mounds were present in all habitat types

except the area under A. triandrus, dense mixed forest with swamp, wetland with

grass, Clerodendrum paniculatum, and Eupatorium adenophorum. The highest

number of mounds was present in open forest with Pandanus (8 mounds), dense

Pandanus stands (7), followed by open mixed forest (Table 16.2). However, when

the proportion of available habitats was accounted for, dense Pandanus with

Acanthaceae, dense Pandanus with M. peltata, Dracaena bush, and open forest

with Pandanus were preferred for the construction of mounds (Table 16.2).

The mean canopy cover above the mound was 58%, and it was less than the

mean percentage (81%) of canopy cover of the nonmound area (Student t test:
t ¼ �15.94, P < 0.01, df ¼ 81).

16.4.4 Selection of Trees for Mound Construction

Of the eight species of dead trees that were identified at the mound,

S. samarangense was the most frequently seen, followed by B. asiatica and

Hernandia peltata (Fig. 16.4). A total of 11 species of living trees were present in

or around the mounds of the Nicobar megapode. Of these, Pandanus was present in
21 mounds and Syzygium samarangense present in seven mounds (Fig. 16.4).

Table 16.2 Distribution of mounds in different microhabitats available to the Nicobar megapode

Type of vegetation Proportion of

area available

No. of

mounds

Proportion of

the mound

present

Ratio of proportion of

mounds to proportion

of area

Areca triandrus 0.057 0 0.000 0.0

Dense Pandanus stands 0.097 7 0.184 1.9

Dense Pandanus and
Acanthaceae

0.011 3 0.079 7.2

Dense Pandanus and
Macaranga peltata

0.015 2 0.053 3.5

Dracaena 0.024 3 0.079 3.2

Dracaena and Pandanus 0.020 2 0.053 2.7

Eupatorium adentoforium 0.009 0 0.000 0.0

Macaranga peltata 0.047 2 0.053 1.1

Open forest with Pandanus 0.062 8 0.211 3.4

Open mixed forest 0.179 7 0.184 1.0

Clerodendrum
paniculatum

0.002 0 0.000 0.0

Dense mixed forest 0.183 4 0.105 0.6

Dense mixed forest with

swamp

0.196 0 0.000 0.0

Wetland 0.097 0 0.000 0.0
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16.4.5 Seasonal Difference in Substrate and Microhabitat
Utilization

Of the major soil substrates available to the Nicobar megapode, the majority of

sightings in dry season were on sandy loam followed by sandy substrates; however,

in wet season, more sightings were in the sandy-loam substrate. When the propor-

tion of available area of the three major substrates was considered, sand substrate

was used more during the dry season and loam substrate in wet season. In both

seasons, sandy-loam substrates were utilized significantly higher than expected

(Table 16.3).

Both in dry and wet seasons, the majority of sightings were recorded in

C. paniculatum and Pandanus habitats (Table 16.4). In general, there was no differ-

ence in the habitat preference of the Nicobar megapode between seasons (Student

t test: t ¼ �0.704, df ¼ 26, P > 0.488). Microhabitats of M. peltata, dense

Table 16.3 Sandy-loam substratum was highly preferred by the Nicobar megapode irrespective

of seasons

Substrate types Expected

utilization level or

proportion of area

available

Utilization levels in the dry

season

Utilization levels in the wet

season

Upper Lower Upper Lower

Sand 0.17 0.38 0.02 0.02 0.01

Sandy loam 0.48 0.60 0.56 0.85 0.75

Loam (moist) 0.35 0.07 0.05 0.02 0.01

Confidence interval from Bonferroni Z-statistic test is given as utilization level
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Fig. 16.4 Living and dead trees preferred by the Nicobar megapode for mound construction
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Pandanus, and densePandanuswithM. peltatawere highly preferred bymegapode in

both summer and rain season, while microhabitats of A. triandrus and wetland with

grass were barely used in both seasons. Microhabitats, which were dominated by or

having Pandanus, M. peltata, and Dracaena, were utilized by the megapode more

than expected in both seasons (Table 16.4). However, open forest with Pandanus

microhabitat was utilized more in the dry season than in the wet season.

16.5 Discussion

16.5.1 The Distribution of Mounds According to Substrate and
Microhabitat

Of the three major types of soil substrates present in the study area, the Nicobar

megapode preferred to construct mounds in sandy substratum, followed by sandy-

loam and the least in moist-loamy substratum, probably because those substrates

are easier to dig into and of superior drainage (Sivakumar and Sankaran 2003).

Since the coastal habitat of the Nicobar Islands is mainly composed of sand and

sandy-loam soil (Thothathri 1962; Saldanha 1989), this would account for the

Table 16.4 Pandanus, Macaranga, and Dracaena stands are highly preferred by the Nicobar

megapode in both dry and wet seasons

Habitats Expected utilization

level or proportion

of area available

Utilization levels

(dry season)

Utilization levels

(wet season)

Upper Lower Upper Lower

Areca triandrus 0.06 0.04 0.03 0.02 0.01

Dense Pandanus stands 0.10 0.13 0.10 0.16 0.06

Dense Pandanus and
Acanthaceae

0.01 0.09 0.07 0.10 0.02

Dense Pandanus and
Macaranga peltata

0.02 0.11 0.08 0.14 0.05

Dracaena spp. 0.02 0.03 0.01 0.04 0.01

Dracaena sp. and Pandanus 0.02 0.02 0.01 0.09 0.02

Eupatorium adentoforium 0.01 0.02 0.01 0.09 0.02

Macaranga peltata 0.05 0.20 0.16 0.22 0.10

Open forest with Pandanus
spp.

0.06 0.12 0.09 0.02 0.01

Open mixed forest 0.18 0.16 0.13 0.34 0.19

Clerodendrum paniculatum 0.01 0.07 0.05 0.05 0.01

Dense mixed forest 0.18 0.13 0.11 0.21 0.09

Dense mixed forest with

swamp

0.20 0.02 0.01 0.02 0.01

Wetland 0.10 0.02 0.01 0.02 0.01

Confidence interval from Bonferroni Z-statistic test is given as utilization level
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clumped distribution of the Nicobar megapode toward the coastal region (Dekker

1992; Sankaran 1995; Jones et al. 1995).

The microhabitats preferred by the Nicobar megapode also occurred predomi-

nantly either on sandy or sandy-loam substrates. Of the 14 microhabitats distin-

guished, Pandanus-dominated microhabitats were used for mound construction.

16.5.2 Seasonal Difference in Substrate and Microhabitat
Utilization

As the summer is the peak period of the egg laying, megapodes were concentrated

around the incubation mounds, and consequently, most sightings of the Nicobar

megapode were on sandy-loam substrates. Areas with greater leaf litter are believed

to be richer in soil invertebrates (Goth and Vogel 1995). As relative abundance of

food resources were not studied, the influence of this in both substrate and micro-

habitat selection could not be determined. Choice of substrate in the dry season

would be largely governed by location of mounds, whereas in the wet season food

could be the main criteria of habitat selection, and choice of substrates would be

governed largely by food. It is probable that sandy-loam substrates are richer in

food than sandy substrates, indicating as to why this substrate was preferred in the

wet season. During the wet season, most of the available moist-loam substrates

were inundated with rainwater.

Of the 14 microhabitats, C. paniculatum, dense Pandanus with Acanthaceae,

and dense Pandanus with M. peltata were used the most. Alien species of

C. paniculatum was distributed along either side of the road and not away from it

with the result that the total available area of this vegetation type was the least. Most

of the mounds in the study area were between the seashore and the road. Thus,

megapodes from the interior forest had to cross the road to access mounds. As the

majority of sightings were from the road, this was the most probable reason for the

maximum sighting in C. paniculatum in both dry and wet season.

Compared to the dry season, in the wet season the vegetation patches like

C. paniculatum, dense Pandanus with Acanthaceae, open forest with Pandanus,
and Dracaena sp. were utilized less. On the other hand, dense Pandanus with

M. peltata, Dracaena with Pandanus, and Eupatorium patches were highly utilized.

Uses of mounds were the least during the wet season, thus vegetation around

mounds or along the road were utilized less.

In general, there were no microhabitat-specific activities in the Nicobar

megapode. Microhabitats ofM. peltata had high sightings, as the seed ofM. peltata
was a preferred food for the Nicobar megapode (Sivakumar and Sankaran, 2005).

Fighting mostly took place in the habitats, which were around the mound,

indicating that the mound was the most important factor in location of fights.
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16.5.3 Conservation Implications

The clumped distribution of the Nicobar megapode toward the coastal forest, due to

its preference for sandy-loam and sandy substrates for breeding especially mound

building, is an indicator that the preservation of primary coastal forest is critical to

the survival of this species. The major threat to coastal areas in the Nicobar Islands

stems from the spread of human habitation and coconut plantations in coastal

habitat. There is therefore need to bring adequate areas of coastal forest into the

protected area network (Sankaran 1997), thus conserving adequate habitats crucial

to the Nicobar megapode. The removal of the dry and dead trees or snags from the

coastal habitat should be prohibited since these are necessary for the construction of

incubation mounds.
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IMPACT OF TSUNAMI ON CERTAIN RARE AND 
THREATENED SPECIES OF NICOBAR GROUP OF ISLANDS 

WITH SPECIAL REFERENCE TO THE NICOBAR MEGAPODE 
MEGAPODIUS NICOBARIENSIS 

K. SIVAKUMAR* 
Wildlife Institute of India, P.O. Box. No. 18, Chandrabani, Dehradun-248 001, Uttarakhand 

INTRODUCTION 

The Andaman and Nicobar Islands Oatitudes 
6°45' and 13°41' and longitudes 92°12' and 93°57') 
situated in the Bay of Bengal arch from Arakan 
Yorna in Mayanmar in the north to Sumatra in 
Indonesia in the south (Saldanha, 1989; Dagar et 
aZ., 1991). The Islands cover an area of 8,249 
km2, with a total coastline of 1962 km; the 
Andaman group has more than 325 Islands (21 
inhabited) covering 6,408 km2, and the Nicobar 
group has over 23 Islands (12 inhabited) with an 
area of 1,841 km2 (Fig. 1) (Saldanha, 1989). Islands 
have a hot, humid and uniform tropical climate 
and vegetation is mostly evergreen forests and 
mangrove. 

The earthquake of magnitude 9.15 with its 
epicentre at 3.29° Nand 95.94° E off the coast of 
Sumatra with a focal depth of 30 km occurred on 
26th December 2004 at 06:28:50 hrs. The tsunami 
waves reached the coast first, causing a 
phenomenon called draw down, where the sea level 
dropped considerably. The draw down was 
followed by the crest of the wave, which resulted 
in sea inundating land, also known as the run-up. 
The waters took seyeral days to recede completely, 
leaving in its wake a devastation of unimaginable 
magnitude on the people and wildlife of Nicobar 
Islands (Sankaran, 2005). It was expected that the 

Email: ksivakumar@wiLgov.in 

highly diversified coastal biodiversity with high 
endemism might have been adversely affected by 
the tsunami, which include the coastal living 
Nicobar megapodes (Megapodius nicobariensis). 
Hence, this study was carried out to assess the 
impact of tsunami on the certain threatened 
species in the Nicobar Islands. 

MATERIAL AND METHODS 

The Nicobar Islands have been surveyed 
between February and May 2006. As mounds of 
Nicobar megapode are stationary, inanimate and 
represent breeding signs, the best way to estinlate 
and monitor the megapode populations is by 
assessing the number of active mounds (Sankaran, 
1995b; Sivakumar and Sankaran, 2003). The 
coastline of 15 islands where the species was 
reported earlier has been surveyed for mounds by 
following standardized survey protocols 
(Sankaran, 1995b). To estimate the total number 
of active mounds, the coastline of each island was 
divided into two segments such as 'Potential 
Coastal Habitat for Megapode (PCHM), and 'Non­
conducive Coastal Habitat for Megapode (NCHM), 
Potential coastal habitat of megapode was 
identified based on habitat preference of this 
species (Sivakumar, 2000). Extent of these two 
coastal habitats was measured using the satellite 
imageries (2006) and vegetation map. 

ANNEXURE 24
432 881



436 Recent Trends in Biodiversity of Andaman and Nicobar Islands 

o Car Nicobar 

o Battl Malv 

CJ 

ChauraO 

D Tlllanchong 

Teressa ~ 0 Bompoka 

D Isle of Man 

Camorta 

Cambrero Channel 

Trax 

o 
00 Treis 

Pulo M~IIO 0 a Menchal 

Little Nicobar Cabra 
(J 

Kondul 
~ 

Great Nicobar 

N 

i 
50km 

Fig 1. The Nicobar group of islands. 

433 882



SIV AKUMAR : Impact of Tsunami on certain rare and threatened species of Nicobar group ... 437 

Variable width belt transect was used to count 
all the mounds and presence of other threatened 
species within sampled area. Length of transect, 
and distance between the two transects was set 
according to the size of the islands but it was 
uniform for any given islands. Average length of 
belt transect was 2 km, however, in some cases 
the length of transect was small due to smaller 
sizes of islands. Width of the each transect varied 
depending upon the extent of low lying forest from 
the shore to near by hills The census was carried 
out with seven observers walking at 20 m interval 
abreast parallel to the seashore. Interior forests of 
Great Nicobar, Little Nicobar, Kamorta, Katchal 
and Teressa islands were also sampled with fIxed 
width transect i.e. 140 m width and 1 km long. A 
total of 328 km long coastal habitat was identified 
as PCHM; of these, 157.5 km coastal forests were 
sampled in 80 transects. Of the 80 transects, 68 
transects were 2 km long, 10 transects were less 
than 2 km and two transects were more than 2 

km. Of the 358.8 km long NCHM, 77.9 km long 
coastal stretches have been sampled in 39 
transects. Boat survey also carried out in the 
nearest offshore water along the coastline of the 
all Nicobar islands. Total number of active mounds 
of the Nicobar megapode Megapodius 
nicobariensis, presence of Coconut Crab Birgus 
latro, Long-tailed Macaque Macaca fascicularis 
umbrosa, Reticulated Python Python reticulatus 
and Malayan Box Turtle Cuora amboinensis were 
also recorded in the each transects. 

RESULTS 

Present distribution and status of certain 
threatened fauna of the Nicobar Islands 

Giant coconut crab Birgus latro : Giant 
coconut crab usually prefers coastal habitat which 
have been severely affected due to tsunami. There 
was no sign of adult giant coconut crab presence 
in most of these islands; however, evidence of their 
presence was seen in the Menchal, Tillanchang 
and Katchal islands, five sites in Menchal, 21 sites 
from Katchal and one site from Tillanchang Island 
were recorded. 

Malayan box turtle Cuora amboinensis : 
This is the only semi-aquatic land turtle present 
in this group of islands. A total of 16 dead shells 
were found on various parts of the coastal habitat 
of Great Nicobar islands showing that this species 
has also been badly hit by the tsunami. 

Reticulated python Python reticulatus: 
Though this species was reported all over the Great 
Nicobar Island and young ones were commonly 
seen in the lowland forests (coastal region) during 
1996-98 (Sivakumar, 2000) but, during this survey 
after spending 42 field days there was no single 
record of python in this group of islands especially 
in the lowland forests which have been badly 
destroyed by the tsunami. 

Sea turtles : Though the survey periods was 
not coincide with the sea turtles peak nesting 
season, 140 sea turtles crawls were found on the 
Great Nicobar Island and 54 sea turtles crawls 
were observed on the Trinket and Tillanchang 
islands. Several new nesting beaches have been 
formed all along the west coast of the Great 
Nicobar Island. Northern part of the Galathea bay 
which was known for leatherback turtle nesting 
has severally damaged, however, southern beach 
has improved for the turtle nesting. Pigs and 
monitor lizards were observed eating turtle's eggs 
on most of the beaches. 

Coral reef: Good patches of coral reefs were 
seen around the Nicobar group of islands before 
tsunami (Baskar and Rao, 1992; Sivakumar, 
2000). Of these, most of the coral reefs, especially 
from the west coast of all islands were damaged 
by the tsunami. However, patches of coral reefs 
were seen undisturbed from the North-eastern 
coasts of most of the islands. 

Sea grass beds and Dugong Dugong 
dugon : Of the 15 islands were surveyed by boat 
for sea-grass beds and dugong, two patches of sea 
grass beds were seen between Camorta jetty and 
Champin jetty of N ancowry Island. A dugong 
mother with a calf was sighted in this patch. Apart 
from this, it could not locate any other seagrass 
patches of these islands. It is believed that sea 
grass are also one of the most affected habitats 
due to tsunami and hence Dugong. 

Nicobar megapode Megapodius 
nicobariensis : After tsunami 2004, the Nicobar 
megapode continued to be found on all but two 
islands viz. Trax and Megapode in the Nicobars 
from where it had been reported earlier. The 
Megapode Island was fully submerged due to rise 
in sea water level due to tsunami. More than 90 
per cent of mound nests were built within 30 n1 
distance from the shore. Of these, around 16 per 
cent of active mounds were found within 5 m 
distance from shore. 
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Of the total 687 km long coastal line of 
megapode lands, 328 km long coastal forest was 
identified as the 'Potential Coastal Habitat for 
Megapode' and remaining 359 km long coastal 
forests were identified as 'Non-conducive Coastal 
Habitat for Megapode'. It was estimated that about 
800 breeding pairs of the Nicobar megapode occur 
on the coastal habitat of the Nicobar islands, which 
is nearly 70 per cent less than what was reported 
a decade ago (Table 1). 

Blue-breasted quail Commix chinensis : 
Blue-breasted quail, a sub species endemic to 
Nicobars, was common on Car Nicobar, Trinket 
and Camorta Islands. Around 12-15 sightings were 
recorded during year 1993-04 (Sankaran, 1995a). 
However, a rapid survey which was carried out in 
grasslands of Camorta, Trinket, Teressa and 
Bamboka islands during the month of June 2006. 
Total of 54 birds were recorded while flushing out 
these birds in the grasslands by walking by six 
people. More number of birds recorded in the 
grasslands of Camorta (29 birds) followed by 
Teressa, Bomboka and Trinket. Blue-breasted quail 
were sighted often with Yellow-legged button quail 

Turnix tanki, however, sightings of this button 
quail was not rare in the Nicobar islands. 

Long-tailed Macaque Macaca 
fascicularis umbrosa : A total of 16 troops of 
Long-tailed Macaque were sighted from the 62 
sampling stations. 11 troops from Great Nicobar, 
two troops from Little Nicobar and three troops 
from Katchal Island. The group size ranged from 
seven to 98 individuals with a mean size of 23 
individuals. The largest group was sighted in the 
Katchal (Kapanga). Near Indira Point, a skull of 
Long-tailed Macaque was found near the sea shore, 
which may have been killed by tsunami waves. 

DISCUSSION 

Status and distribution of the Nicobar 
megapode 

After tsunami 2004, the Nicobar megapode 
continued to be found on all but two islands viz 
Trax and Megapode in the Nicobars from where it 
had been reported earlier. Compared to previous 
survey (Sankaran, 1995b), the concentration of 
mounds towards fringe of sea shore was high and 

Table 1. Past and present status of the Nicobar megapode 

Island Estimated no. Estimated no. Estinlated no. Estimated no. 
of active of breeding of active of breeding 

mounds in 1994* pairs 1994* mounds in 2006 pairs 2006 

Great Nicobar 515 1416 203 405 
Kondul 11 31 1 2 

Little Nicobar 311 855 82 165 

Menchal 2 6 6 12 

Meroe 1 3 2 4 
Pilo Milo 0 0 0 0 

Trax 3 9 0 0 

Treis 4 10 3 6 
Nancowry 60 165 7 15 
Katchal 69 190 9 1 
Camorta 20 55 7 13 
Tillanchang 10 28 27 53 
Trinket 8 22 26 52 
Teressa 119 328 9 18 
Bampoka 26 72 13 25 
Total 1159 3190 394 788 

* Source Sankaran, 1995h. 
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it might be due to tsunami which had significantly 
reduced the coastal habitat. Around 16% of active 
mounds were found within 5 m distance from 
shore which may probably be influenced by high­
tide water during full or new moon days. 
Maintaining mound temperature at a constant rate 
is important for the successful egg hatching 
(Sivakumar and Sankaran, 2003), however, 
influence of sea water on the incubation 
temperature is expected to adversely affect the 
hatching success of those mounds which are very 
close to the shore. Maximum of 800 breeding pairs 
of the Nicobar megapode occur on the coastal 
habitat of the Nicobar islands, which is nearly 70% 
less than what was reported a decade ago. Tsuanmi 
was believed to be the major cause for this decline. 

It is believed that the temperature generated 
through fermentation of vegetative materials inside 
the mound is a major source of incubation 
temperature (Sivakumar and Sankaran, 2003), 
however, ambient temperature is also thought to 
contribute to the incubation process. Most of active 
mounds found on Nicobars were built at the base 
of available trees on the coastal area. Since most 
of trees dried due to tsunami waves, green canopy 
cover over mounds was less or nil. Direct fall of 
sunlight on the mound through day may not be 
good for the incubation mound of the Nicobar 
megapode, as direct sunlight for a longer period 
may warm up the mound quickly and killing the 
embryo in an egg. It is a serious concern for the 
long term survival of this species. However, natural 
resilience of coastal ecosystem of islands may 
change this situation provided there is no human 
intervention. 

Status and distribution of certain other 
threatened fauna of the Nicobar group of 
islands 

Blue-breasted quail was common on Car 
Nicobar, Trinket and Camorta islands before 
tsunami (Sankaran, 1995b). Since there was no 
detailed and systematic survey carried out on this 
species before and after tsunami it would be 
difficult to comment on their status with respect 
to tsunami. However, after tsunami, most of the 
grasslands in Camorta and Teressa were used for 
housing and plantations without considering their 
ecological values, which definitely have 
endangered this species and its habitat. 

Before tsunami, a status survey of the Long 
tailed macaque, which was also mainly carried out 
along the coastal areas had recorded 788 groups 
and the group size ranged from 25 to 56 
individuals with a mean size of 36 (Umapathy et 
ai., 2003). During the present survey, only 16 
troops and troop size ranged from seven to 98 
individuals with a mean size of 23 individuals were 
recorded during this survey which was carried out 
after tsunami. However, this data may not be 
compared with previous survey as the previous 
survey had few transects interior forests .. It is 
believed that majority of the macaque may have 
escaped from the killer waves but they have lost 
their important food resources such as Pandanus 
spp., Terminalia spp. and coconut and coastal 
habitat due to tsunami. 

Giant coconut crab was commonly sighted. 
along the undisturbed coastal areas of the Ni~obar 
islands (Baskar and Rao, 1992; Sivakumar, 2000). 
They prefer to live inside the fallen log, under the 
base of the Barringtonia asiatica tree or 
sometimes in a small burrow (Sivakumar, 2000). 
These crabs normally were seen in more numbers, 
where barringtonia, pandanus and coconut strands 
were more (Sivakumar, 2000). After tsunami the 
habitat of coconut and pandanus were severally 
damaged or washed away from majority of the 
coastal areas'. However, evidence of their presence 
in the Menchal, Tillanchang and Katchal islands 
are giving a hope for resilience of this species in 
the islands in future. 

The other important threatened terrestrial 
species, which have been adversely affected by the 
tsunami are Malayan box turtle and Reticulated 
python These two species were not common even 
before the tsunami (Baskar and Rao, 1992) and 
now it become very rare. Juveniles of Retkulated 
python were commonly seen in the lowland forests 
of the Nicobar .islands (Sivakumar, 2000), 
however, during this entire survey period, not even 
single python sighted. Another critically 
endangered mammal Dugong, which was often 
sighted from the west and southern coast of Great 
Nicobar, Katchal Nancowery and Camorta islands 
(Baskar and Rao, 1992; Das 1996) was also 
assumed to be severally affected by the tsunami. 
Presently, during this survey this species was 
sighted between Nancowry and Camorta islands. 
This endangered species already under severe 
threat due to poaching and habitat loss (Baskar 
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and Rao, 1992; Das, 1996). After tsunami, which 
damaged most of the sea grass beds had left this 
species at the verge of extinction. 

Post tsunami impact 

The tsunami waves have washed away most of 
the planted as well as wild coastal coconut (Cocos 
nucifera) and acreca nut (Areca catechu) palms, 
therefore, plantation of these palms has become 
important for the future survival of people in this 
region. It is highly possible that in the absence of 
appropriate measures, the ongoing plantation 
activity would encroach upon the majority of the 
Nicobar megapode and its associated species. After 
tsunami, most of the low-lying coastal areas 
submerged and megapodes have built their 
mounds in evacuated villages. But when the people 
started returning, they began hunting the 
megapodes. In years to come, it is expected that 
tribals will be left with fishing and hunting of 
wildlife for their survival apart from livelihood 
support from the Government. 

CONSERVATION 

The island ecosystem is known for their 
resilience due to their ability for re-populating 
habitats and promoting regeneration (Lance, 
2000; Thomas et al., 2003). However, the 
restoration of the original biodiversity is possible 
only if the natural process such as re-colonization 
is actively facilitated (Lance, 2000). The aftermath 
of the tsunami has left the trail of homeless 
families who need rehabilitation. Finding proper 
homes and alternate livelihood for them should 
not undermine ecosystem resilience. Raising 
plantation crops to generate revenue in the littoral 
forests should take into account the long term 
effects of habitat alteration. 

The Nicobar megapode and other above 
mentioned threatened fauna are protected by the 
various Schedules of the Wildlife (Protection) Act, 
1972. Around 70 % of the popUlation of Nicobar 
megapode had disappeared over the last 12 years. 
The major reason for the sharp decline is believed 
to be the tsunami which washed away their habitat 
along with nests. However, habitat destruction and 
hunting are the major human induced factors still 
adversely affect the megapodes, and these forces 
are likely to continue until a serious conservation 
programme is implemented. 

At present, two National Parks and two Wildlife 
Sanctuaries cover the megapode and other coastal 
living fauna. Yet major portions of the potential 
coastal habitat especially along the west coast are 
outside protected areas. Inadequate coverage of 
Protected Areas in the Nicobar group of islands 
has already threatened several endemic fauna here 
(Sanakaran, 1997). Therefore, Nancowry group of 
islands may be declared as the 'Conservation or 
Community Reserve after obtaining the willingness 
from the local communities so that the Nicobar 
megapode and its associates in this region will get 
a better protection. 

Symptoms of avian cholera were noticed in 
megapodes when the outbreak of this disease killed 
more than 50% of introduced domestic fowl in 
the Great Nicobar in 1997 (Sivakumar, 2004). 

After tsunami, the State Administration had a plan 
to supply 4,00,000 fowl and 9000 ducks to 
farmers and tribals which may threaten the native 
birds including megapode. Introduced dogs and 
cats are also known for threatening egg laying 
Nicobar megapodes (Sivakumar, 2000). Therefore, 
invasive species eradication programme need to 
be initiated immediately in this region. 

After tsunami, hunting on megapodes seems 
to be on increase in several folds. Though, the 
Nicobarese attach traditionally cultural values to 
megapodes, scarcity of animal protein has forced 
them to hunt megapodes intensively. The two 
aboriginal tribes of Nicobar islands viz. Nicobarese 
and Shompens are exempt from the Wildlife 
(Protection) Act, 1972. Considering the changing 
lifestyle of these tribes, this immunity may be 
reviewed. In particular, the Nicobarese should be 
brought under the purview of the Wildlife 
Protection Act, 1972, while Shombens may be 
allowed to hunt wild animals. 
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71 species of birds, 26 species of reptiles, 10 species of amphibians, and 113 
species of fish have been reported. The region also harbours endemic and 
endangered species of fauna. To date, 11 species of mammals, 32 species of 
birds, 7 species of reptiles and 4 species of amphibians have been found to be 

endemic. Of these, the well-known species are Crab-eating Macaque, Nicobar 
Tree Shrew, Dugong, Nicobar Megapode, Serpent Eagle, saltwater crocodile, 
marine turtles and Reticulated Python.  
 
The area harbours coral reefs. These reefs are present around the island with 
varied thickness and diversity. The corals were severely affected due to 2004 
tsunami. In 2008, due to rise in sea water temperature, significant number of 
corals were bleached all over the world; the corals of Nicobar Island also 
experienced bleaching. However, the exact quantity of coral bleaching has not 
been estimated. The corals generally exist along the rocky coastal stretches.   
The island has plates of dead and live corals. In few areas, new coral recruits 
were also observed. As a part of the EIA study for this development, Zoological 
Survey of India (ZSI) has surveyed the area and the final report is attached as an 
Attachment 1 to this EIA report. 

 
Along the coastal beaches of the Nicobar Island, Leatherback and Olive Ridley 
turtles are known to nest. The tsunami of 2004 modified the coastal morphology 
significantly and the turtles stopped visiting the beaches for nesting. However, 
with the passage of time, some turtles have returned for nesting.  
 
Megapode nesting sites can be seen in various places around the island. 
Megapodes are mainly solitary birds that do not incubate their eggs with their 
body heat as other birds do but bury them in mound consisting of decaying 
vegetation. The megapods before tsunami mainly used to nest near to the shores. 
However, as the shoreline got modified after the tsunami, there has been a 
tendency amongst the megapods to nest away from the shores. ZSI has 
conducted a short-term study on the megapode nesting sites as a part of the EIA. 
However, a long-term study on megapode has been initiated by ZSI. 
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Figure 2.6: Depth Profile along the NW-SE Center Line 
 

 
 

2.4.2  Side Scan Sonar Survey  
 

With respect to the side scan sonar survey data, the entire survey area, in 
general, is marked with medium reflectivity which appears to be smooth in nature 
and can be loose in nature and can be interpreted Clayey SILT/ Sandy SILT, Silty 
SAND with traces of fine SAND as well as Coral Fragments. The area marked with 

high reflectivity appears to be rugged in nature and the sediments also appears 
to be consolidated in nature.  

 
Thirty-Five (35) numbers of sonar contacts were observed in the survey area 
during side scan sonar survey at the water depth of 9 m to 21 m. No pipeline 
crossings were observed with in the survey area. 

 

2.4.3  Geotechnical Investigation  
 

As part of investigations, ten (10) boreholes i.e. (06) marine boreholes and (04) 

land boreholes as presented in Table-2.4 & Figure-2.7 were undertaken and 

samples were collected & analysed during previous studies, and the details of the 

strata encountered landside and marine side are presented in Table-2.5 and 

Table-2.6 respectively. 
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a straight line. It falls along the extremely important and fragile zone of Northern 
boundary of Bhitarkanika National Park. This major deepwater port facility at 
Dhamra, dredged nearly 19 km-long approach channels, aside from land-raising 
and construction activities on land. The port at Dhamra envisages building of 13 
berths, mechanized loading and unloading and an entry channel from North side. 
The port is one of the largest on the east coast of India with the ability to handle 
Cape size vessels (180,000 tonnes) and dredged a 19 km long channel through 
the sea with a draft of 18 m. While obtaining of the environmental clearance, one 
of the most pressing concerns was on turtles (dredging, lighting, shipping, ballast 
water discharge, current changes and their impacts, noise pollution, impacts from 
an expanding local population, ancillary development) as well as other impacts on 

the ecosystem of the area, on Bhitarkanika National Park and on Gahirmatha 
Marine Sanctuary. The Dhamra port is fully operational and there is no impact 
known on sea turtle nesting at Gahirmatha and adjoining areas where sporadic 
nesting takes place.  

 
Paradip is one of the major ports of India in the east coast commissioned after 
independence situated in the mouth of Mahanadi and there are sporadic nesting 

sites along both side estuary and are not known to be impacted by port activities. 
 

The Kakinada Sea Ports Limited (KSPL) is situated near the Hope Island and 
Coringa Wildlife Sanctuary and sporadic nesting of sea turtles have been 
occurring in Hope Islands and Sacramento uninterruptedly. 

 
Similarly, the Kolkata Port Trust is a riverine port in the city of Kolkata and is the 

oldest operating port in India and there is a deep-water dock at Haldia Dock 
Complex, Haldia. There are number of Cargo ships handled at this port and 
impact to marine life including sea turtles due to ship movement is not known.  
 
Mitigation Measures with respect to Galathea Bay ecology: 
 
ZSI has also suggested several mitigation measures that needs to be followed to 

ensure minimum disturbance to the nesting of the leatherback turtles.  
 
(1) Dredging of immediate offshore bottoms as well as shallow estuarine habitats 

 
Reef restoration and coral relocation due to coastal development and/or dredging, 
are among the most common reasons for transplantation. Dredging activities in 
the nearshore waters of the developmental projects during the construction phase 

will apparently destroy the corals and coral beds, but transplantation is a 
worldwide solution which could be easy executed in Great Nicobar island in 
alternate suitable offshore habitats. Successful coral reef restoration has 
previously been accomplished by ZSI in Gulf of Kachchh and the transplanted 
corals had >90% survival and effectively transformed into a functional coral reef. 
Towards this, the developers should support with suitable funding.  

 
Similarly, although the offshore congregation of leatherback turtles and other 
species of turtles are not known to occur in and around Galathea, however as a 
precautionary measure, installation of a deflector on the drag-head to push the 
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turtles (any species) out of the path of the dredger along with an observer 
programme to detect any such entrainments is solution to minimize casualties in 
the offshore waters during dredging for navigational channel for the port. A pilot 
study is needed for this and towards this, the developers should support with 
suitable funding. The same practice has been recommended by the IUCN to 
Dharma Port Corporation Limited.  
 
As per the WII study (Attachment II); the variations in the nests laid by the 
leatherback between years could be due to variations in the environmental 
settings or conduciveness of the beaches for nesting as leatherback known to be 
having the poor nest site fidelity. It may change the nesting site temporarily if the 

environmental settings of the beach are not favourable for nesting (Kelly et al., 
2014). 3. Leatherbacks are known to distribute nests up to 460 km apart within a 
nesting season in Florida, USA (Kelly et al., 2014). Therefore, the Leatherbacks 
appears to have adopted a regional rather than a local optimum for nesting, 
possibly due to their poor nesting beach fidelity and the frequent erosion and 
degradation of their nesting beaches (Kamel and Mrosovsky, 2004; Kelly et al., 
2014). Indian Institute of Science, Dakshin Foundation and ANET have earlier 

tagged 10 leatherbacks using satellite transmitters from the Little Andaman and 
monitored for their movements from 2011 to 2014. WII report mentioned that 
“one of these, turtle that laid eggs at Little Andaman was observed laying eggs in 
February, 2021 on the beach of the Galathea Bay, Great Nicobar by ZSI Team 
(pers: C. Sivaperuman, ZSI) that reiterate the weak nesting site fidelity of 
Leatherback as well as it reveals that the leatherback may distribute nests in 
different places between years”. 

 
Leatherback turtles generally nests on the western flank of the Galathea bay. The 
nests have also been reported by ZSI on western and eastern beaches of the 
GNI. The Galathea area where the turtles nest have been kept untouched of the 
development activity. In addition, ZSI have suggested the following to ensure 
that there is no disturbance to the turtles during the nesting seasons:  
i. stoppage of night construction work during the nesting season of the 

Leatherbacks,  
ii. modification of lighting in the port area,  
iii. reduction of underwater noise etc as suggested by ZSI has been adopted 
for the project.  All these measures will be adopted for the project. 
Not much of work has been undertaken to understand the movement pattern, 
nesting fidelity of the leatherbacks. Detailed long-term study, including the 
satellite tagging, have been suggested. Adequate budgetary provisions have also 

been kept as a part of the Monitoring (Chapter 6). 
 

(2) Translocation of corals  
 

As per the ZSI report, no coral exists in the bay portion of the Galathea Bay. 
However, some coral were found on the eastern flank near the peninsular part. 
These patches of coral are not in the port construction area. However, coral 

colonies, if affected, due to the construction of the project at the proposed 
transhipment areas and dredging channels, to be translocated in suitable place 
where the similar environment as well as topographic features prevails in the 
Great Nicobar Island. 
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towards research in support of wildlife species especially towards their 
conservation by the developers, as part of the Corporate Social Responsibility, 
species specific EMP could be drafted accordingly by a recognized national agency 
of repute with experience in Island ecosystem monitoring and submit to the 
developers. Towards this, the developers should support with suitable funding.  

 

(6) Tracking of wildlife through Radio Telemetry and Satellite Telemetry studies 
 
Radio telemetry and by using advanced molecular tools viz. e-DNA and phylogeny 
of displaced species viz. Nicobar Megapode, Coconut Crab and Long-Tailed 
Macaque of Nicobar Islands may be an effective tool, being much on their biology 

and behaviour is unknown and these studies may be able to guide towards 
developing suitable strategies for their future survival. Similarly, Satellite 
telemetry of at least 100 leatherback turtles, e-DNA and phylogeny of leatherback 
turtles from Great Nicobar Island will reveal many facets on their biology and 
behaviour by which one can understand other alternate sites for leatherback 
turtle conservation based on environmental, ecological and economic 
considerations in a long-term basis. Towards this, the developers should support 
with suitable funding.  
 
During the construction and operation, there is a possibility that Megapod mounds 
may reduce. ZSI has initiated a long-term study of the Nicobar megapods. If the 
study concludes that megapods are getting affected and their nests are getting 
reduced due to the project activity, translocation of megapods, could be 
considered. 

 
(7) Disposal of dredged soil  
 
During the construction phase, the dredged soil to be disposed as per the 
international dredged soil disposal guidelines in which the area should have 
minimum of 200 m depth and free from coral reefs, sea mount etc.  This will be 
helpful to maintain the water quality in the nearshore region,  

 
(8) Temporary halting of onshore and offshore activities 
 
Construction phase is generally considered as the destructive phase of the 
project. Therefore, during the construction phase offshore activities to be halted 
to the possible extent especially during November to February the period in which 
the Nicobar Megapode, Coconut Crab and Long-Tailed Macaque of Nicobar Islands 
as well as Leatherback turtles nesting reported.  All the activities during the 
construction phase to be suspended during night hours which will pave a 
movement of turtles for nesting and other wildlife for their feeding, breeding and 
roosting.  
 
(9) Reduction of underwater noise pollution  
 
The main sources of underwater noise pollution are shipping, dredging, and 
seismic surveying.  Measures to reduce the noise from shipping vessels include 
modifying propellers and/or hulls and performing regular maintenance, 
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Table 4.3: Design Ships and Dredged Levels at Berths 
 

Sr. No. Vessel 
Type 

Design 
Vessel 
Size 

Design Vessel 
Dimensions (m) 

Minimum 
Designed Dredged 

Level at Berth 

LOA Beam Loaded 
Draft 

m with respect to 
CD 

1 Container 
Vessel 

19,650 
TEU 

398 61.5 16.6 -19.0 

 
4.4.2.3 Criteria for Selection of Dredge Disposal Location 
 

As per the recommendations of ZSI, the dredged material will have to be 
disposed at the depth of 200m. In GNI area, the continental shelf in the area is 
very short and gives way to continental slope within a short distance. The 
purpose of recommendation of ZSI to dispose the dredged material at 200m 
depth is due to the fact that coral and benthic life is low in such depth as there is 
limited penetration of sunlight.  
 

As per the plan, the dredged material will be disposed in the SE area of the GNI 
peninsula at a depth of about 600m. The model result shows that the sediment 
plum will disperse within a short distance and therefore not going to have any 
significant impact in an area where the sunlight penetration is practically nil and 
the marine life is rare. Very few marine flora and fauna is reported at a depth of 
600m at a distance of 7500m from the nearest shoreline. Refer figure below: 
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One more ecological impact that is envisaged during construction related to 
lighting in the construction area. Light generally affects birds and especially the 
nocturnal ones. All care should be taken to ensure that excessive lighting does 
not happen in the area. Using a smaller number or lower intensity lights; 
repositioning, shielding, redirecting, lowering, or recessing fixtures are some of 
the available options for reducing illumination in the construction site.  
 
For the airport, a creek which was formed due to tsunami will be reclaimed. The 
creek was agricultural land and was used for cultivation before tsunami. Tilting of 
the SW part of the GNI caused ingression of the sea into the land and small 
mouth opened which caused flooding of these agricultural land. Initially, 

immediately after the tsunami, there was a total loss of the then existing ecology 
as trees were uprooted. However, Over the years, the submerged area developed 
its own ecology and now few saltwater crocodiles have been reported. There have 
been incidents of crocodile attack on humans and the villagers wanted the 
removal or culling of the crocodiles. While reclaiming the creek area, the 
crocodiles will have to be relocated to suitable habitat. Since many crocodile 
habitats exist in the Island, there should not be problems in relocating the 

crocodiles. Further, any shifting of crocodiles must be done only with the prior 
written approval of Chief Wildlife Warden under Section- 11 of Wildlife 
(Protection) Act, 1972. 
 
The airport will also need to reclaim small part on both ends of the runway. The 
total reclaimed land will be 194 ha. To ensure that the ecology of the area is only 
affected to minimum extent, the runway length has been reduced from 4000 m to 

3120 m. Now the area which is being designated as reclaimed area will be piled 
for lighting the runway. This will have only marginal impact on the ecology of the 
area as there will be practically no change in the tide or current pattern. ZSI, 
however, have reported few coral patches on the southern end of the runway 
lighting piles. The coral reefs are further south of the piled area and not in the 
area where piling is to be undertake, However, during the construction some 
small patches of coral reefs may get affected. The precise amount of loss will 

have to be determined just before the construction as the growth and bleaching 
of corals are common in the Island. However, even if there is any loss of corals 
during construction, it would not exceed 1-2 ha at the maximum. Even if there is 
no loss, the project can take some proactive actions and restore some area with 
coral replantation.  
 
The construction activities lead to inward migration of a huge labour force in the 

area and thus there would be pressure on trees in the area due to increase in fuel 
demand. Care will be taken that the labours do not cut small trees or branches as 
fuel wood, for their requirement in cooking and other purposes. The area being an 
aviation zone, impact on terrestrial fauna will be negligible. 
 

Mitigation measures for ecology restoration during construction 
 

Various mitigation measures to reduce the ecological impacts will include: 
• Reduction of noise levels with proper maintenance of the construction 

equipment and vehicles.  
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• Innovative lighting in the construction face. Using a smaller number or lower 
intensity lights; repositioning, shielding, redirecting, lowering, or recessing 
fixtures are the options available for light reduction. 

• Careful relocation of few crocodiles that inhabit the creek area which will be 
reclaimed with due consultation from the forest department. 

• Care to be taken while piling the runway extensions for airport lighting. 
• Coral restoration and replantation measures.  

 
4.2.9 Construction Workers Camp - impacts & mitigation measures:  

 

• The following data is to assess the impact of labour colonies and suggest 

suitable remedial measures so that the construction of the project could be 
managed with minimum damage to the environment. 
 

• Total number of construction labours are given  

 
Estimated labour requirement 

Phase I Phase II  

1200 1470  

Estimated labour + Family + Support requirement 

1680 2058  

Water requirement and source (lpcd) 

252000 308700  

Quantity of waste generated and fractionation (organic, hazardous, recyclable and 
biomedical) (Kg/day) 

600 735  

Fuel requirement (kg/day)  

405 495  

 
• Water treatment system for the labour colonies: -In the initial stages of 

construction, the treated water will be provided through tankers till the 
proposed trunk infrastructure is laid down in GNI. Compact waste water 

treatment plant / Septic tank shall be installed within the labour colonies 
during the initial phase of construction. However, one the infrastructure is 
ready, the waster will be supplied through the central waste treatment plant.  

• All the waste water generated in the labour colonies will be treated before 
discharge. In the initial stages the wastes from the toilets will be treated 
through septic tanks. However, once the central treatment plant is ready, all 
the waste water will be directed to the treatment plant and will recycled. No 
water is expected to be discharges. However, some makeup might be required 
for operation of the plant and the quantity will be used for gardening 
purposes.  
 

• Municipal waste management system that is Collection, transportation 
treatment and disposal system for the labour colonies. (Details of 
MSW system is given in chapter 2C (2.7.4), Township) 

 
✓ Separate bins will be installed within the labour colonies for dry and wet 

waste.  
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ZSI recommendation on the Galathea Bay site for ICTT 
 
 
Technical Reason: Based on the thorough scrutiny and examination, Galathea Bay 
is selected for the ICTT as it was considered as the best site in terms of distance 
from the international sea route (nearly 40 km away), lesser risk of rock dredging, 
lesser requirement of reclamation of land to develop onshore storage facilities and 
lower cost, required availability of natural breakwater, no requirement of hill 
cutting to use the land, remoteness of habitation and tribal population. Some 
environmental challenges are investigated for all the proposed sites and Galathea 
Bay has some ecological and environmental issues like some portion of the 

designated area is falling under ICRZ Zone 1A; the presence of 117 species of 
scleractinian corals along with the live coral cover of 17.46%, 8 species of 
holothurians, saltwater crocodile (Crocodylus porosus Schneider, 1801) in adjoining 
Galathea River along with mangrove patches, predominant nests of vulnerable 
leatherback turtle Dermochelys coriacea (Vandelli, 1764), 3 species of marine 
mammals are sighted, 14 breeding pairs along with 7 active mounds of endemic 
Nicobar Megapode Megapodius nicobariensis abbotti (Oberholser, 1919), and the 

Long-Tailed Macaque Macaca fascicularis umbrosus (Miller, 1902). These issues are 
required to be address with a proper ecological restoration program and 
recommendations which are illustrated in this report. Prediction of Environmental 
Impacts, Envisaged Benefit of the Project, Evaluation for Alternate Sites, 
Environmental Management Plan, Mitigation Strategies in Marine Environment at 
Proposed Project Sites, and Recommendations are given in details in the report for 
the proposed 14.2 Million TEU (Twenty Feet Equivalent Unit) ICTT Port, (main 

project), Airport (4,000 Peak hour passenger, Category 4F), Township and Area 
Development for 14,960 Ha and Power Plant (405MVA Gas +Diesel) (Additional 45 
MVA from solar power will be included in total power generation). 
 
Ecological Reason: Sea turtles are global species and they are known to nest on 
the sandy beaches in the close proximity to existing and operational coastal 
facilities globally. Several ports and jetties exist on the eastern and western coast 

of India (Haldia, Dhamra, Paradeep, Nuagarh, Visakhapatnam, Kakinada, Ennore, 
Tuticorin, Cochin, Goa, Ratnagiri, Veraval, Diu, and Jafrabad) and despite these 
coastal facilities, sea turtles continue to nest in close proximity to the 
establishments. Some examples of existence of major Ports and sea turtle nesting 
habitats along the east coast of India are illustrated below.  
 
Dhamra port, in Odisha coast is located near the famous mass nesting beaches of 

Olive Ridley turtles, the Gahirmatha Marine Sanctuary in a straight line. It falls 
along the extremely important and fragile zone of Northern boundary of 
Bhitarkanika National Park. While obtaining of the environmental clearance, one of 
the most pressing concerns was on turtles (dredging, lighting, shipping, ballast 
water discharge, current changes and their impacts, noise pollution, impacts from 
an expanding local population, ancillary development) as well as other impacts on 
the ecosystem of the area, on Bhitarkanika National Park and on Gahirmatha 
Marine Sanctuary. The Dhamra port is fully operational and there is no impact 
known on sea turtle nesting at Gahirmatha and adjoining areas where sporadic 
nesting takes place.  
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S/N Evaluation Criteria 
Site Evaluation 

North Site Central Site South Site 

9 Crocodile Infested 
Areas Not affected Not affected Affected 

 Corals Not affected May get affected May get affected 

10 Megapodes Nests reported Not affected Not affected 

11 
 
 

ICRZ 

Impacts at the north 
end of the airport 

site and around the 
central part of the 

runway: 
Mangroves/ICRZ 

Zone IV B 

Minimal impacts on 
the southern side of 

the runway: 
Partly in ICRZ Zone 

IV B 

CRZ is impacted at 
the north and south 
ends of the runway 

and around the 
centre of the airport 
site there are two 

water bodies: 
Partly in ICRZ Zone 

1 A, I B & IV B 

12 Access can be planned by: 

a Road Yes Yes Yes 

b Speed Boats No Yes Yes 

c Sea Aerodrome No No Yes 

 
Site Selection recommendation: The number of sites on Great Nicobar Island 
suitable for development of an international airport on Great Nicobar Island are 
very limited. The island terrain is characterised by hills with only a relatively 
narrow strip of land on the eastern and southern coasts where urban and tourism 
development can take place. Various National Parks, environmentally sensitive 
areas and local tribal areas add further development constraints. The significant 
constraints imposed by the island terrain and characteristics mean that there is 
no perfect site available on the island. All sites are compromised to some degree 
and the most suitable site is the one where these compromises can be managed 
and the one which provides a high degree of runway usability in line with ICAO 
recommendations, with aircraft approaches and take-offs available to/from both 
ends of the single runway. Based on our comparative site assessment and 

selection analysis, only the South Site should be pursued as this is the only site, 
we believe can be developed without wholescale terrain modification to allow 
runway operations in both directions. Having said that, the South Site does 
present some challenges that still need to be overcome, these include the 
following: 
 
• The need for some terrain modification to reduce penetration of the 

aerodrome safeguarded surfaces by natural terrain obstacles to ensure 
safe aircraft operations, and also to provide an airport platform onto which 
the airfield and apron areas can be constructed to stringent ICAO 
longitudinal and transverse profile standards; 
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10 
Environmental 
Management 

Cell/ Unit 

Environmental 
Management Cell 

/Unit of the existing 
projects 

department to 
ensure 
implementation and 

monitoring of 
environmental 

safeguards.  

Responsibilities 

and roles will be 
decided before the 

commencement of 
work.  

During construction 
phase 

   - 

The cost of the 
environmental 

management cell 
will be included 

in the project 
cost 

 

11 Ecology 

Flora and Fauna for 

the whole 
development and 

adjacent area will 
be monitored. 

Ecological 
monitoring as 
suggested by ZSI.  

For long term 
understanding of 

the leatherback 
turtle, Megapode 

nesting, ZSI 
suggest Radio 

telemetry and by 
using advanced 
molecular tools.  

Health of the flora 

and fauna.  
Loss/ proliferation 

of Coral and other 
marine flora and 
fauna. 

Leatherback and 
other turtle 

species change of 
nesting behaviour. 

Satellite tracking 
of Turtles and 

Megapodes  

Once in a year  

Total GNI 
Developme

nt site with 
special 

reference to 
Galathea 

Bay, 
Pamaya 
Bay, 

Joginder 
nagar 

beach.   

190 

 

12 Changes in 
Coastline/Sho

re line  

Coastal structure 
like breakwater, 

Berth, Jetty, etc. 
might cause 

sedimentation/ 
erosion and needs 

to be monitored 

Continuous 
monitoring of 

shoreline with the 
help of high-

resolution satellite 
imageries during 

construction and 
operation phase.  

Once a year Total 
coastline of 

the 
developmen

t area 

100  

13 Public 
information 
system 

Installation of ten 
display boards at 
various locations to 

inform the public 
on the air quality 

met conditions and 
Tsunami 

predictions.  
Similar information 

will be displayed to 
the key public 
officers.  

Temperature, 
Humidity, Air 
quality index, 

probable Tsunami 

Continuous  Along the 
Central 
spine road 

and 
Administrati

ve buildings  

70 It’s a one-time 
cost 

14 Socio-
Economics  

Regular monitoring 
of implementation 

of the proposed 
rehabilitation and 

resettlement under 
LARR act 2013. 

All socio-economic 
parameters with 

respect to LARR 
act 2013 

Once in 6 months 
till the R&R process 

is completed 

Project area 20  

 
 

6.4.2 Monitoring Schedule during Operation Phase  
 

During operational stage, continuous air emissions from aircrafts, GSE, traffic, 
powerhouse, wastewater treatment, non-hazardous solid waste and hazardous 
used oily wastes are expected from airport project and continuous air emissions 
from gas engine exhausts, wastewater treatment plant, brine water from 
desalination plant, hazardous used oily wastes are expected. The following 
attributes which merit regular monitoring based on the environmental setting and 
nature of project activities are listed below:  
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6 Marine Water Quality 

Marine Water 
quality 

monitoring 
near the 

outfall point. 
 

 
 
 

 
 

Marine water 
quality at the 

work phase 
and adjacent 

areas 

Parameters such 

as pH, 
Temperature, 
Conductivity, 

TSS, TDS, BOD, 
DO, MPN 

Coliform Iron and 
Heavy metals 

(Hg, Cd, Cr, Pb, 
Zn, As, Cu) 

Quarterly  
 

 
 

 
 

 
 

 
 

Once a month 

during working 
period 

Marine water 
quality at 3 

locations once in 
3 months 

 
 
 

 
 

 
 

Atleast 6 points 

5 

 
 

 
 
 

 
 

 
50 

 

 Physico chemical 

properties 
including 

sediments 

7 
Ecology 
  

Flora and 

Fauna for the 
whole 

development 
and adjacent 

area will be 
monitored. 
Ecological 

monitoring as 
suggested by 

ZSI.  
For long term 

understanding 
of the 

leatherback 
turtle nesting, 

ZSI suggest 
Radio 
telemetry and 

by using 
advanced 

molecular 
tools. 

A long-term 
study to 

understand 
the migration 
pattern of the 

birds in and 
around GNI.  

Health of the 
flora and fauna.  

Loss/ 
proliferation of 

Coral and other 
marine flora and 

fauna. 
Leatherback and 
other turtle 

species change 
of nesting 

behaviour. 
Satellite tracking 

of Turtles.  
Through long-

term study the 
migration routes, 
locations and 

duration of the 
migratory birds 

will be observed.  

Once in a year  

Total GNI 

Development site 
with special 

reference to 
Galathea Bay, 

Pamaya Bay, 
Joginder nagar 
beach.   

 

 

8 
Emergency 
preparedness, such 

as fire fighting 

Fire protection 
and safety 

measures to 
take care of 

fire and 
explosion 

hazards, to be 
assessed and 

steps taken 
for their 
prevention. 

Mock drill 
records, on site 

emergency plan, 
evacuation plan. 

Once a month -     

9 
Solid waste 
management 

Compliance 
with the MSW 

Rules, and the 
Hazardous & 

other Wastes 
(Management 

and 
Transboundary 

Movement 
Rules). 

Comprehensive 

Waste 
Management 

Plan should be in 
place and 

available for 
inspection on-

site. 

Once in a 
month  

All labour 
colonies and 

construction sites 

5 

Cost is 
included in 

the 
construction 

cost. 
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Table-10.1: Environment Management Measures – ICTT Project (Construction phase) 
 

Sr. 
No 

Attribute Potential Impact Mitigation Measure Responsibility Broad 
cost in 

INR 

Lacs/ Yr 

Remarks 

1 Land 
Environment 

The proposed project 
facilities berth and harbor 
area with breakwater will be 
developed within the 
offshore. Other 
infrastructure facilities like 
Container Storage, Internal 
Roads, Port & Utility 
Buildings, parking etc. will 
be developed on the 
landside adjacent to the 
reclaimed land of the port. 
Overall, for the all phases 
put together, total 3.27km 

(2.53 East & 0.74 West) 
breakwater will be 
constructed. 

The planning will be 
in accordance with 
landscape planning 
concepts to minimise 
major landscape 
changes. Land 
reclamation and 
change in land use 
pattern will be 
limited to the 
proposed port limits 
and will be carried 
out in such a way 
that to ensure the 

proper drainage by 
providing surface 
drainage systems 
including storm 
water network, etc. 

Project SPV 500 This is one-
time cost and 

will be 
included in the 
Projects cost  

The breakwaters often serve 
as an anchor for growth of 
corals, sea grasses, and 
forms the habitat of benthic 
animals.  
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western side is to be 
densified with the 
same existing 
species to avoid 
erosion during high 

wave incidence and 
also to ensure that 
any future 
development at 
inland area of west 

coast have no impact 
on the turtle nesting 
site.  

4 Coral Reefs As per the ZSI report, coral 
do not exist in the Galathea 
Bay area, however, on the 
eastern peninsula part 
(Outside the construction 
area) some corals were 
noticed. 

Translocation of 
corals: If the coral 
colonies in the 
proposed 
transhipment areas 
and dredging 
channels area is 

affected then it 
needs to be 
translocated in 
suitable place. 

SPV 2000  This is one-
time cost for 

Coral 
translocation 
cost for entire 
project has 

been included 

under the 
Airport 

operation EMP 

Dredging activities in the 

nearshore waters of the 
developmental projects 
during the construction 
phase may affect some 
corals patches 
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Table-10.3: Environment Management Measures – Airport Project (Construction phase) 
 

Sr. 
No 

Attribute Potential Impact 
Mitigation 
Measure 

Responsibility 
Broad cost in 
INR Lacs/ Yr 

Remarks 

1 Land Environment 

The proposed area is 
sparsely populated and 
there are only two 
villages in the area of 
proposed airport where 

form families may be 
displaced 

R&R measure as per 
RFCTLAR&R (Right to 
Fair Compensation and 
Transparency in Land 
Acquisition, 
Rehabilitation and 
Resettlement), Act 
2013.   

SPV   

Cost will be provided 
by UT Administration 
after SIA as per 
RFCTLAR&R Act 2013 

2 Reclamation  

Area for runway 

extending into sea. The 
options for selecting of 
a site for an airport are 
very limited on this 
island. the present site 
needs to reclaim land 
approximately 71 Ha of 
land in order to 
establish an operational 
airport. 

 Coral restoration, if 
corals are affected 

during the 
reclamation activity. 

SPV 3200 

This is one-time 
cost.  

Approximately 4ha 
of Coral restoration 
has been 
considered. 
This cost though 

apportion to the 
Airport, involves 
restoration for the 
entire project 
including Port, 
Power plant and 
Township 
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Table-10.9: Cost summary table for EMP for all projects - Construction 
 

 

EMP cost during Construction Phase 

    All cost in INR Lacs 

ICTT 

SN Attribute Responsibility Broad cost Remarks 

1 Land Environment/Soil Erosion Project SPV 500 One Time 

2 Changes in Coastline/Shore line Project SPV 5000 One Time 

3 Reclamation Project SPV 1000 One Time 

4 Ecology  

SPV 10 Per Year 

Project SPV (ICTT) & UT Administration 400 One Time 

Project SPV (ICTT) 300 One Time 

5 Coral Reefs SPV 2000 One Time 

6 Lighting Project SPV   Part of Project Cost 

7 Road construction Contractor + SPV 10 Per Year 

8 Air Emission 
Project SPV + Contractor   

Included in 
Monitoring Cost 

Contractor 70 One Time 

9 Noise Pollution Project SPV   
Included in 
Monitoring 

10 Waste Water Project SPV 4  Per Year 

11 Solid Waste Project SPV 100 One Time 

12 Social  SPV 30 Per Year 

Total Capital Expenditure on EMP for ICTT 
(Construction Period 8 Years)   9770   
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India’s presence in the Andaman & Nicobar Islands must be strongly demonstrated 

to counter position their aggressive consolidation in the region. The development 

of GNI as an economic and defense powerhouse will be the most powerful answer 

to the above challenge. 

Improving connectivity with Indian mainland and other global cities  

 

At present there is very limited connectivity of the GNI with the Indian mainland 

and other global cities. The only modes for travelling to GNI are through Air and 

Sea. However, there is very limited infrastructure which is further dependent on 

weather conditions. To strengthen the presence at GNI, it is important to improve 

the transport infrastructure of GNI. The proposed Greenfield airport and 

International Container Transshipment Terminal (ICTT) will provide the required 

infrastructure not only to improve the connectivity but will also provide the 

economic benefits.  

Promoting sustainable tourism 

 

Like the rest of the Andaman and Nicobar Island group, GNI has long been isolated 

from the rest of the country. The project aims to tap the tourism potential by 

creating the required infrastructure.   

Tourism development can capitalize on the exceptional tourism assets to attract 

high-end tourists interested in tropical forests, adventure tourism, beach tourism, 

water sports as scuba diving, snorkeling etc.   

Socio-economic growth of local populace  

 

The financial costs are significantly high with significant environmental issues. The 

presence of indigenous tribes and concerns for their welfare are key factors for 

island development. The government is aiming to develop the GNI which will 

ultimately enhance the socio-economic growth of the local populace and usher in a 

new era for their all-round development. 

Detailed feasibility studies were carried out for each of the interlinked projects. 

Alternatives were identified and evaluated against specific predetermined criteria, 

including environmental impact, ecological and biodiversity. Specific studies for 

endangered species like leatherback turtles, corals  megapods etc, were 

undertaken by reputed organization like Zoological Survey of India (ZSI) and 

Wildlife Institute of India (WII). The criteria like coastal morphology, density and 

diversity of the terrestrial and aquatic ecosystem, compliance with ICRZ 

notifications and impact on the tribes like Shompen and Nicobarese people were 

also studied in detail. The basic aim for EIA Study and site selection was to ensure 

that the natural habitat and its attributes are preserved, the deleterious impact of 

the construction and operation of the project is minimised to an acceptable level 

and the beneficial impacts are enhanced to the maximum level. 

This EIA Study has been structured as per the MoEF&CC notification on EIA, 2006 

to cover all the essential required aspects, described in detail under respective 

sections as given in the above notification.  
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11.1.4. International Airport  

The master planning and design for the airport is done taking into consideration, the 

most optimum site with respect to minimal environmental impact to rich biodiversity 

of the island, traffic projections (passenger and cargo), sustainable Planning etc. 

In order to work out the optimal size of the airport which will be able to accommodate 

the anticipated services over next three decades, a comprehensive air traffic forecasts 

have been made. Figure below shows the projected forecasts. 

Table 1: Total Annual Passenger Forecasts (M), Worst, Base and Best cases 

Year Worst Case Base Case Best Case 

2025 0.07 0.40 0.50 

2030 0.12 0.78 0.97 

2040 0.35 1.54 2.48 

2052 0.81 3.28 5.08 

 

Airport siting studies were carried out and possible sites on the island were assessed 

for their suitability; the sites were evaluated for their complementing aspects with 

respect to the proposed population centres, interlinked projects and its impact on 

environment. Alternatives were identified and evaluated against predetermined 

criteria, including environmental impact, operational performance, and economic 

viability. Sub-criteria included coastal morphology, density and diversity of the 

terrestrial ecosystem, density and diversity of coral, compliance with ICRZ 

notifications, and impact on the Tribal people. The basic aim of site selection exercise 

is to ensure that the natural habitat and its attributes are preserved to the maximum 

and the impact of the construction and operation of the project is at minimum and 

acceptable level. 

It is proposed to locate the airport at Gandhi Nagar and Shastri Nagar (South site) as 

it was  the only site within the project area that is flat enough to facilitate bidirectional 

take-off and landing. Moreover, the flight path of the aircrafts will be over sea, thus, 

there will be minimal disturbance to local population and the tribal areas due to over 

flying of aircrafts at low altitude. Some of the existing families in those villages will be 

affected by the project. The site includes a large area of revenue land, and minimal 

forest land will be affected. 
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Figure 5: Proposed layout for Greenfield International Airport at GNI 

The runway lengths have been kept at 3000 m with provision for further expansion if 

required. Similarly, other facilities have been safeguarded for future development. A 

defense enclave has suitably been incorporated in the overall layout with a separate 

apron for the Defense. 

The reclamation of the seashore and the occupation of CRZ has been kept to 

minimum. Only the peripheral runway safety / support systems are encroaching into 

the sea / CRZ on reclaimed land at both the North and South ends of runway. The 

central part of airport also runs over water inlet North Shastri Nagar which will require 

requisite CRZ / environmental clearance. This inlet area is revenue land which got 

submerged during Tsunami. The existing corals have been avoided through careful 

siting of reclamation at South end.  

11.1.5. Power plant and Power infrastructure  

Power demand of 450 MVA has be projected for all types of industries, non-industrial 

buildings (residential, commercial & Institutional building), industrial amenities and 

common utilities (water supply, STP, CETP, street lighting, ICT).. 

The power plant is proposed as a combination of Diesel based (about 15%) and Gas 

based (85%). Initially the plant will run on the diesel, which shall be HSD with low 

Sulphur and DG sets shall be air cooled with no discharge of water. However, after 

the system for the safe delivery of the gas are put in place, the gas-based generation 

will start. 

The gas-based power plant will  be based on natural gas which has an increasingly 

role in the global natural gas market. Natural gas is a relatively clean energy source, 

which produces much less pollution than conventional thermal plants. The gas-based 

power plant shall have gas turbines in combination to stream turbine for optimized 

sustainable usages. The Plant shall be air cooled thus mitigating the cooling water 

discharge and sustaining the environment.  
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Zoological Survey of India (ZSI) has undertaken a marine ecological study in Eastern, 

southern and south western part of GNI.  

 

Wildlife Institute of India (WII) has carried out a rapid assessment study to 

understand the biological or ecological significance of five sites identified for the 

port. This study was conducted with an aim of assessing the current status of turtle 

nesting beaches with special focus on leatherback turtles. Study was also aimed to 

assess the status of megapodes and dugong habitats along these beaches.  

 

GNI consists of Tidal Swamp Forest (Mangrove Forest), Littoral Forest (Beach 

Forests), Low level Evergreen Forests (Coral Reef Forests), Tropical Evergreen Forests 

(True Tropical Forests), Southern hill-top evergreen forests and fern breaks. The 

members of the families Euphorbiaceae, Rubiaceae, Arecaceae, Orchidaceae, 

Cyperaceae, Poaceae and Annonaceae show high representation in GNI. The distinct 

flora of the area can be visualized by the fact that the genera Otenthera and Astronia 

of Melastomataceae, Cyrtandromea of Scrophulariaceae, Cyrtandra of Gesneriaceae, 

Stemonurus of Icacinaceae, Rhopaloblaste from Arecaceae and Spathoglottis of 

Orchidaceae and many more species are endemic to these areas. A total of 330 

species of fauna are recorded from the Campbell Bay National Park area including 28 

species of mammals (including 3 marine mammals), 97 species of birds, 23 species 

of reptiles, 10 species of amphibians, 52 species of butterflies, 24 species of odonates, 

20 species of spiders and 76 species of aquatic Hemipterans. 

 

Social Environment 

The information on socio-economic aspects of the study area has been compiled from 

secondary sources, which mainly include census data of 2011. The salient features of the 

demography and socio-economic profile are as follows:  

- Total population is 8,367.   

- There are no scheduled castes (SC)  

- There are 1,324 persons scheduled tribes (ST)   

The percentage of male literates to the total literates of the study area works out to be 

63.70%. The percentage of female literates to the total literates, which is an important 

indicator for social change, is observed to be 36.30% in the study area as per 2011 

Census records. Total work participation rate in the project study area is 45.91%. The 

distribution of workers by occupation indicates that the non-workers are the predominant 

population. There are 237 number of Shompen and 1087 number of Nicobaries within 

the Great Nicobar Island.  

 

11.5. Anticipated Environmental Impacts and Mitigation Measures 

The proposed integrated development projects will result in certain environmental 

impacts during construction and operational phases 

11.5.1. International Container Transshipment Terminal 
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During construction phase changes in land use/land cover may change and the 

topography may change. Due to construction activity and soil compaction/ 

consolidation, it may cause loss of vegetation, tree cover & soil pollution. 

No quarrying is proposed to be carried out in GNI. All the quarry material will be 

transported from either the main land or from Indonesia depending on the quality of 

the material and economic feasibility.  

During operational phase of ICTT, it is proposed that there will be not be any dusty 

cargo, dry bulk cargo such as coal, iron ore or hazardous cargo, etc. Hence, direct 

impact on water due to cargo handling will be insignificant. If no care is taken, the 

marine water may get polluted as a result of release of contaminants into the marine 

system. The contaminants include leakage/ spill of oil in port and its surrounding area. 

As a mitigation measure, no untreated water will be discharged either during the 

construction or operation phase of the project.  

It is proposed that the Port operator will prepare a spill prevention, control, and 

counter measure plan which will be consistent with the IMO Manual on Oil Pollution 

Section II – Contingency Planning.  All the ship related waste with a potential to cause 

pollution to the marine environment will be disposed according to the guidelines 

stipulated by the MARPOL Convention.  

As mentioned earlier, the western flank of Galathea Bay has leatherback turtle nesting 

sites. In order to ensure that turtles are not disturbed during the nesting seasons 

(between November and February) no offshore construction activity will be 

undertaken to the extent possible. This is in line with as per ZSI recommendations. 

Considering that these turtles are sensitive to light, ZSI has recommended low 

pressure sodium lighting in the port area for minimum disturbance to the turtles. ZSI 

has also recommended the reduction of underwater noise for minimal disturbance to 

leatherback Turtles. ZSI has also recommended, long term satellite tacking of 

leatherback turtles. 

Galathea port area does not have any coral reefs. However, few Sporadic coral reefs 

are reported on the eastern peninsula part from the work area, if impacted, the same 

may be replanted in a suitable area.  Adequate financial provisions have are being 

kept for the coral replantation work as contingency.  

 

11.5.2. Greenfield International Airport 

 

The activities that take place during construction phases of airport project inlcude 

levelling of site, construction and erection of main airport structures like terminal 

building, aprons, runway, construction of blast pads at extreme ends of runway, 

provision of runway shoulders, for aerodrome reference code. There are impacts on 

land use, soil, air quality, ecology, demography and socio-economics, access roads 

and public expectation due to these activities. 

Environmental impacts associated with the operation of the project will be minimized 

by implementing the key design and planning strategies,.  

Exhaust emissions from vehicles and equipment deployed during the construction 

phase also result in marginal increase in the levels of SO2, NO2, PM, CO and unburnt 
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hydrocarbons. However, the impacts will be reversible, marginal, and temporary in 

nature. 

It is proposed that a small part of the sea needs to be reclaimed due to the lighting 

and radar installation of the runway. As per the ZSI report the specific area does not 

have corals but they may be present in nearby areas. However, if any coral is affected 

due to the reclaimation, the same will be replanted in a suitable area.  Adequate 

financial provisions have been kept for the coral replantation work.  

11.5.3. Power Plant 

The probable impacts during construction phase will be on various sectors of 

environment (such as air, water, soil, socio-economic environment etc.). The present 

land use of the project site falls under protected or deemed forest category. There 

will be change in land use after installation of the proposed power project from forest 

to non-forest category. Also, the proposed project is not likely to have any adverse 

impact on the surrounding land use during the construction period. Appropriate soil 

conservation measures associated with improved construction techniques will 

minimize such impacts. Timely afforestation activities are proposed which will 

contribute towards soil conservation. The hazardous waste from the construction site 

is proposed to be collected in the designated area and will not be allowed to come in 

contact with the soil. 

The dust will be the main pollutant affecting the ambient air quality of the area during 

the construction phase. The impact will be confined within the project boundary and 

is expected to be negligible outside the plant boundaries. 

The present river water may be impacted due to non-point discharges of solids from 

soil loss and sewage generated from the construction work force stationed at the site. 

However, the overall impact on water environment during construction will be 

insignificant. Temporary sanitation facilities (septic tanks) will be set-up for disposal 

of sewage generated by the work force.  

The construction equipment may have high noise levels, which can affect the 

personnel who will be operating the machines. Use of proper personal protective 

equipment will mitigate any significant impact of the noise generated by such 

equipment on the labours working during construction. 

The power plant is near to Shompen habitation. In order to ensure that there is no 

trespassing of labour, in the tribal reserve, adequate number of check points have 

been proposed. 

Apart from localized construction impacts at the plant site, no adverse impact on soil 

in the surrounding area is anticipated. 

The power plant emissions will be monitored through continuous emission monitoring 

equipment. 

11.5.4. Township and Area Development 

Township construction will involve cut and fill earthworks which has the potential to 

change the topography of the land and disrupt the natural drainage of the area.  

Due to the increased vehicular movements, there will be an increase in NOx and CO 

concentrations at the project site. However, the increase in pollution levels in the 

ambient air is temporary and will be negligible. It is proposed that most of the 

construction equipment will be mobile, thus the emissions are likely to be fugitive and 
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