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ABSTRACT
Giant clam Tlidacna crocea, T. maxima and
T. squamosa were studied at eleven stations
around the islands of Adang, Bitsi, Hin-
ngam, Lipe, and Ta Lang Island in 1998.
Giant clams were most abundant on the
East Side of Adang Island. T. crocea and T.

maxima were common in all stations and
both species were more abundant on the reef
flat than on the reef slope. The Z squanlosa
were found in low numbers at some stations
and there were no differences in density
between reefflat and reefslope. The ranges
of shell length of T. crocea and Z m.aximq.
were 0.7 to 15 cm and 1 to 34 cm respec-
tively. Both species were found from the lit-
toral zone to 10 m depth. Large individuals
of T. maximo rvere more common on the reef
slope than on the reefflat. SheII lengths of
T. squamoso ranged from 12 to 38 cm. The
smaller clams were always found in shal-
low water, while the larger clams occurred
in deeper water.

INTRODUCTION
Giant clams inhabit shallow clear water of
coral reefs around countries in the Indo-Pa-
cific region including Papua New Guinea,
Indonesia, Malaysia, Palua, Northern Aus-
tralia and the Philippines (Rosewater 1965;
Lucas 1988). T. crocea, T. maxima and T.

squa.ffLosa occur in Thai water (Chantra-
pornsyl et al. 1996). T. crocea grows to a
length of about 15 cm. It is the smallest of
the giant clam species. They are usually

embedded in coral blocks up to the level of
the upper margin of the shells. T. maxima
is distinguished by its close-set scutes. The
shell length reaches about 35 cm and tends
to be embedded in corals, but usually not as
deep as T. crocea.The shell length can reach
about 40 cm in T. squamoso, which is dis-
tinguished by its large, well-spaced scutes.

The study area is affected by two main
monsoon seasons, which govern the weather
conditions of the island. The Northeast
monsoon brings sunny and dry weather with
calm sea and wind to these islands from
November to April. The Southwest monsoon
from May to October is characterise'd by
strong winds, heavy rain, and thunder-
storms. Temperatures range from 21-35 'C
year round. Based on a Manta-tow survey
(Phongsuwanet aL.1998), most of the coral
reefs around the islands were in very good
condition, except areas exposed to the South-
west Monsoon. On certain rocky slopes, sub-
stantial coverage ofhard and soft coral can
be found with no accumulation of calcium
carbonate deposit, e.g. northwest of Rawi
and west of Butong Island. From a total of
18 sites in the study area, about 111 species
of hard corals were recorded, ofwhichPorites
lutea was the most abundant species, with
an average cover of 17 Vo.Wil};rin each site,
10-57 species ofhard coral were recorded.

The people of the Pacific and Southeast
Asia have traditionally harvested giant
clams for their meat and shell (Lucas, 1988;
Pasaribu, 1988; Banchongmanee & Upanoi
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2000). In order to prevent illegal fishing ac-
tivities around Adang-Rawi Islands a sub-
station of the Department of Fisheries is Io-
cated on the north beach ofLipe Island.

Here we report frndings regarding giant
clams on the reefs. Most of the coral reefs
are in a fair condition, except areas exposed
to the Southwest Monsoon, where reef de-
velopment only can be found in areas shel-
tered from wave action. The study was car-
ried out according to a plan seeking finan-
cial support for a pilot project on marine
ecosystem protection and eco-sustainable
development in areas of Adang-Rawi Is-
Iands, the Tarutao Marine National Park,
and the Andaman Sea, Thailand (Fig. 1). It
is a part of the Department of Fisheries-Eu-
ropean Union co-operative program. The ob-
jectives are to evaluate the present status
of marine communities, especially corals,
fishes, and giant clams as well as crown-of-
thorns starfish with a view to meet require-
ments for management, wise utilisation, and
conservation of coral reef resources in this
area. This paper is the result of the first
phase of the programme. During the second
phase, scheduled to be completed in May
1998, 8 sites more will be studied at Ko Rawi,
Ko Butong and Ko Kata.

MATERIALS AND METHODS
Adang-Rawi Island group is part of the
Tarutao National Marine Park located on
the southwest coast of Thailand in the
Andaman Sea. The island group consists of
2large islands, Ko Adang and Ko Rawi, 3

moderate-sized islands, Ko Butong, Ko Lipe
and Ko Bitsi, and 15 small islands. Studies
on coral communities were carried out 9-20
February 1998 by staff of Phuket Marine
Biological Center, assisted by trainees from
universities. The reef status has been de-
scribed by Phongsuwan et al. (7993). Eleven
reef sites (referred to asA-K, Figure 1) were
selected for the study on size frequency,
abundance and distribution of giant clams
around Bitsi, Adang, Hin-ngam, Lipe and
Ta Lang Islands (map in Banchongmanee

& Upanoi 2000). The transect line survey
method was used. Two stations were chosen
for observation at each site, one on the reef
flat (referred to as RF) and one on the reef
slope (referred to as RS). However, only one
station was studied at sites D, G, K, and I,
where the reefs are fairly short and without
marked difference between reef flat and reef
slope. A 50 m long transect line parallel to
the coastline was studied by two observers
(SCUBA diving) swimming at a distance of
2 rn to each side of the line, i.e. 200 square
meter observed per line. Five transect lines
were done on each station of each site. Num-
bers and size of giant clams were recorded.
The density of giant clams was calculated
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Figure 1 Map of Adang-Rawi Island group and'
the surveyed sites A-K.

as number of individual per 200 square me-
ter. The variation ofdensity and shell length
of clams in each zone and station were ana-
Iysed using two-way ANOVA. When ANOVA
detected signifrcant differences, a Student-
Newman Kuel's test (S-N-K) was used in
order to separate the differences.

RESULTS
AeuNnANcn
T. mqxima and Z crocea were found
the littoral zone to 10 meter depth.
species were common at all sites with an arr-

erage density of 13.9 x.26.0 and 13.5 t 18.0
ind./200 m2 respectively. ? squa.nxosa was
rarely encountered. All three species of gi-
ant clam were most abundant on the east

from
Both
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side of Adang Island (site H). An overview
of densities and shell lengths is presented.
in Table 1.

TYidacna crocea. - This species was com-
mon in most sites. However, it could not be
found in site K and on the reefslopes ofsites
B and F. The average density was 18.9 t 26.0
ind./200 m2.

Lipe Island (3 sites): Density on the reef
flat in the southern parb was 24.0 x.I7.4:rrrd./

200 m2. On the reef slope of the northern
part it was 1.2 + l.G ind./200 m2. Minimum
densities were recorded in the eastern part,
where no clams were found on the slope.

Adang Island (4 sites): Only one station
was studied in the northern part because of
a narrow reef zone. The density was high in
the eastern pafi, (42.1t 51.0 ind./200 m2).
Minimum ddnsities were record.ed in of the
northern and western parts.

Table 1' Average shell length (+ sD) and average densi8 (mean + sD) of giant clams in the study area. RF =reefflat station' RS = reefslope station, Mi = 11ia level, SD = standard de-viation, Si = site, St = station, D =
l:lil*ij*' 

Ind. = total number of individuals, Tot = overarr"""""e""-"od lotar,u-n"^, i-r =;;;;i-.r"

Si StD
(m) Ind

Tridctcna rnaxima
shell density

Iength (ind./

Tridacnct, crocea
shell density

length (ind./
(crn) 2oo rnl2) Ind.

Tridacna squamosa
shell density
Iength (ind./

(cm1 2oO m2) Ind. (cm) 2OO rn2)

A RF 1.6

RS 6.1

Tot 3.8

B RF O.9

RS 10.0

Tot 5.4

C RF 0.8

RS 7.7

Tot 4.3

D RS 2.8

E RF T.2

RS 5.5

Tot 3.3

F RF 0.6

RS 6.4

Tot 3.48

G RS 5.5

H RF O.4

RS 4.7

Tot 2.5

I RS 3.6

J RF O.5

RS 3.9

Tot 2.2

K RS 1.8

51 8.7 + 1.8

L2 9.8 + 6.6

63 9.O + 1.6

23 L5.2 + 4.7

1 5.50

24 L3.6 + 5.8

68 8.9 + 1.9

3 7.6 + I.2
71 8.5 + 1.7

77 I3.7 + t.2
90 1O.2 + 1.9

30 10.1 + 3.5

l2o lo.2 + 2.6

125 L2.I + O_4

16 17.9 + 3.8

141 15.0 + 4.o

78 8.8 + O.8

287 1O.9 + 1.8

11 18.8 + O.9

298 L4.4 + 4.3

198 9.8 + 3.O

131 11.4 + 1.7

16 11.9 + 2.8

t47 Lt.6 + 2.O

13 9.9 + 4.5

10.2 + 6.1

1.6 + 2.3

5.9 + 6.2

4.6 + 1.8

O.2+O.45

2.4 + 2.6

13.6 + 13.2

0.6 + 0.8

7.1 + 11.1

15.2 + 3.3

18.0 + 21.9

6.O + 2.2

l2.o + L5.9

25.0 + 11.O

2.8 + 2.2

13.9 + 13.9

15.6 + 3.5

57.4 + 16.4

tt+10

29.8 + 31.1

39.6 + 32.7

26.0 + 4.3

3.2 + 3.3

L4.6 + L2.5

2.6 + 3.2

36 5.3 +1.7

I 4.9 + O.7

45 5.2 + I.4
10 6.1 + 3.3

o-
10 6.1 + 3.3

t2o 6.6 + O.7

1 6.90

L2! 6.6 + O.7

3 12.5 + O.0

267 7.2 + t.o
10 5.7 + 1.0

277 6.5 + t.2

64 6.4 + t.9

o-
64 6.4 + t.9
4 4.O + 1.5

419 8.3 + 1.0

2 8.2 3.1

42L 8.2 + 1.5

149 5.8 + 2.4

165 9.1 + O.7

3 6.1 + 1.6

168 8.0 + 1.8

o-

7.2 + 4.9

L.2 + r.6
4.2 + 4.7

2.O + 1.3

1.O + 1.6

24.O + 17.4

O.2 + 9.4

!2.1 + 17.l
O.2 + 9.4

53.4 + 31.1

o.2 + 1.4

27.7 x34.1

12.6 + 4.3

6.3O+7.24

0.8 + 1.3

83.8 + 38.9

0.4 + 0.5

42.I + 57.O

29.8 + 25.8

33.O + 13.1

0.6 + o.5

16.8 + 19.1

18.5 + 4.9 O.4 + O.5

18.5 + 4.9 0.2 !.o.4
29.5 o.2 + o.4

3O.O o.2 + o.4

29.O O.2 + 9.4

29.5 !.O.7 0.2 + O.4

38.0 0.2 + o.4

12.0+0 0.4+o.5
27.5 + 3.5 O.4 + 0.5

19.7 + 9.1 0.4 + 0.5

- o.o

33.6 + 3.2 0.6 + 6.5

33.6 + 3.2 O.3 + O.4

0

o

0

o

0

o

2

0

2

1

1

1

2

o

o

0

1

2

2

4

o

0

3

3

o

TotRF
TotRS
TotMi
Tot

11.1 + 3.0 22.1 + L9.9
L3.2 + 5.t 2.3 + 2.6

10.6 + 3.1 18.2 + 2O.5

11.6 + 3.8 13.5 + 18.O

7.0 + 1.9 30.8 + 33.2
6.2 + 7.7 0.6 + 1.O

6.2+3.2 7.7+17.6
6.7 + 2.1 13.9 + 26.0

L8.2 + 7.7 O.1 + 0.3
30.8 + 4.O 0.1 + 0.3

33.7 + 6.0 O.1 + O.3

26.4 + 8.7 O.1 + 9.3
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Bitsi Island (2 sites): One site is located in
the eastern part and the other in the west-
ern part. The clams were most abundant in
the western part of the island with an aver-
age density of 29.8 x.25.8 ind./200 m2.

There were significant differences in the
means of T. crocea per 200 m2 of both sites
and zones (two-wayANOVA, p < 0.05). The
means of T. crocea were grouped in 4 groups
(S-N-K test, p < 0.05). Table 2 shows the
group mean densities according to site and
station. The first group was identified on the

Table 2. Trid.acna crocea. Grotrp mean density (ind. per 200 m'z). Underlined combinations of sites and
stations indicate homologous group ofmean. The lst letter desigrrates the site and 2nd letter represents
reef station where F = reef flat, S = reef slope.

Mean density 0.0 0.0 O.2 O.4 0.6

Site/station BS FS CS HS JS

Site/station

Site/station

Site/station

sity was 13.5 t 18.0 ind./200 m2.
Lipe Island (3 sites): Density on the slope

in the southern part was 7.1 + 11.1 ind./200
m2. On the reef flat we estimated 13.6 t 13.2
ind./200 m2. On the reef slope in the north-
ern part the density was 1.6 x.2.3 ind./200
m2. Minimum densities were recorded in the
eastern part.

Adang Island (4 sites): Only one site was
studied in the northern part because of a
narrow reef zone. Density on the slope in
the eastern part was 29.8 x.3I.I2 ind./200
m2. On the reef flat in the eastern part we
estimated 57.4 x. 16.4 ind.l200 m2; on the
reef slope in the southern part 6.0 x.2.2ind,l
200 m2. Minimum densities were observed
on the reefflat in the southern part (18.0 t
2I.9 ind..l200 m2), and on the reef slope in
the eastern part (2.2 + 7.9 ind.l200 m2).

Bitsi Island (2 sites): One site in the east-
ern part and one in the western part. OnIy
one station was studied in the western part.
The species was most abundant in the west-
ern part of Bitsi Island with an average den-
sity of 39.6 t 32J ind../200 m2, followed by
the northern part ofAdang Island, the east-

reefflat in the eastern part ofAdang Island
where clams had the highest density. Based
on decreasing density the second group was
on the reefflat at the southern part ofthe
same island, the third group was on the reef
flat at the eastern part ofBitsi Island, the
southern part of Lipe Island and the west-
ern part of Adang Island, while the fourth
group comprised mainly reef slope stations
at aII sites, where clams had a low density.

Tlidacna matcima. - This species was com-
mon in every zone and site. The average den-

r.2 2.0 2.0 7.2 12.6 24.0 33.0 53.4 83.8

AS ES BF AF FF CF

FF CF JF

EF

HF

ern part of Hin-Ngam Island, and the north-
ern part ofTa Lang Island respectively.

Similar to T. crocea,there were significant
difference in the means of T. maxima per
200 m2 regarding sites and zones (two-way
ANOVA, p < 0.05). The means of T. maxima
per 200 m2 were grouped into 3 gxoups (S.
N-K test, p < 0.05). Table 3 shows the group
mean densities according to site and station.
The first group was found on the reef flat in
the eastern part of Adang Island where the
species had the highest density. Related to
decreasing density the second group oc-
curred mainly on reef flats at the western
sites. The last group was distributed at all
sites, mainly on reef slopes .

Tlidacna squdmosd,. - This was a rare spe-
cies with an average density of 0.1 t 0.3 ind./
200 m2. At the 11 sites studied we only found
13 clams at 6 sites in the southern part of
Lipe Island, the eastern parb of Hin-ngam
Island, the southern, northern and eastern
part ofAdang Island, and the eastern part
of Bitsi Island. The species was most abun-
dant in the eastern part ofAdang Island with
an average density of 0.4 + 0.5 ind./200 m2.
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Table 3. Tridacna m.axima. Group mean density (ind./200m'?). Underlined combinations of sites

and stations indicate homologous group ofmean. The 1st letter designates the site and 2nd letter

represents reef station where F = reef flat, S = reef slope.
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Mean density 0.2 0.6 I.6 2.0 2.8 3.2

Site/station BS CS AS HS FS JS

Site/station
Site/station

Otherwise, the clams were evenly distrib-
uted on both reef flat and reef slope with
the same density of about 0.1 + 0.3 ind./200
m2. OnIy one clam was observed in the east-
ern part of Hin-ngam and northern part of
Adang Island.

Snnll LENGTH

Tlidacna crocea. - T}rre lJllean shell length was
6.7 x.2.1 cm. Nine clams measured 15 cm,
whichwas the maximum shelllength onthe
reefflat in the southern and eastern parts
ofAdang Island, and the eastern part of Bitsi
Island. Three clams measured 0.7 cm, which
were the smallest clams recorded (southern
and western parts of Adang Island).

Lipe Island: The mean shell length of 176
clams was 5.9 + 3.0 cm. Shell lengths ranged
from 0.8 to t4.2 cm. The larger clams oc-

curred in the southern part ofthe island.
Adang Island: the mean shell length of 766

clams was 7.5 + 3.4 cm. Shell lengths ranged
from 0.7 to 15.0 cm. The larger clams were
mostly found in the eastern part of the is-
land.

Bitsi Island: the mean shell length of 317

clams was 6.9 + 3.8 cm. Shell lengths ranged
from 1.0 to 15.0 cm. The larger clams oc-

curred in the eastern part ofthe island.
Hin-ngam Island: only 3 clams were oc-

curred with average shell length of 7 .I x 4.I
cm. SheII lengths ranged from 4 to 12.5 cm.

There were significant differences in the
mean shell lengths of clams from different
sites (two-wayANOVA,p< 0.05). Mean shell
lengths of T. crocea could be grouped into 3
groups (S-N-Ktest, p < 0.05). The first group
consisted of small clams from the northern
part ofLipe Island (average shell length of

4.6 6.0 10.2 13.6

BF ES Ar. CF

AF CF

18.0 25.0 26.0 57.4

EF

EF FF JF
HF

4.8 cm). The second group (moderately sized
clams) occurred in the southern parts of
Adang and Lipe islands. The last group
(large size) was found in the eastern parts
of Adang and Bitsi islands. Mean shell
Iengths are shown in Table 4.

Tfida,cna manima. - Mean shell length was
11.6 t 3.8 cm. The largest clam measured
34 cm. It was found on the reef slope in the
northern part of Lipe Island. The smallest
clams measured 1 cm: Two from the south-
ern part ofAdang Island, three from the
eastern part ofBitsi Island and one from the
western part of the same island.

Lipe Island: Mean shell length of 158
clams was 10.1 + 5.9 cm. Shell length ranged
from 2.5 to 34.0 cm. The larger clams oc-

curred in the eastern part ofthe island.
Adang Island: Mean shell length of 637

Table 4. Tridacna crocea. Mean shell length (cm).

Underlined sites show homologous group of mean.

Mean shell length 4.8 6.4 6.6 7.5 8.2

Site A

Site E C

Site J H

clams was 11.0 + 5.7 cm. SheII length ranged
from 1.0 to 30 cm. The larger clams were
mostly found in the western part of the is-
land.

Bitsi Island: Mean shell length of 345
clams was 9.7 + 5.3 cm. Shell length ranged
from 1.0 to 28.0 cm. The larger clams oc-

curred in the eastern part ofthe island.
Hin-ngam Island: Mean shell length of 77

clamswas 13.7 + 6.3 cm. Shelllengthranged
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from 3.0 to 33.0 cm.
Ta Lang Island: OnIy 13 clams occurred

with an average shell length of 9.8 + 6.2 crn.
The shell lengths varied from 1.5 to22.O cm.

Mean shell lengths of Z maxirna could be
grouped into 3 groups (S-N-Ktest, p < 0.05).
The first group consisted of small clams frorn
the southern part of Lipe Island with an
average shell length of 8.2 cm. The second
group was larger and occurred in the east-
ern part oflipe Island, the southern part of
Adang, the northern part of Lipe islands,
and the eastern part ofBitsi Island. The last
group encompassed large clams in the east-
ern and western parts of Adang Island.
Mean shell lengths are shown in Table 5.

Table 5. Tridacna maxirna. Group mean density (ind.
per 200 m'). Underlined sites show homologous group
of mean. Clams were grouped according to sites A-C,
E-F, H.J.

Y"T 8.2 s.7 to.4 11.8 11.9 1s.9 r5.7
densrty
SiteCBE
SiteBEJAH
Site H F

TYidacna squamosa. - The shell lengths of
this species ranged from 12 to 38 cm, with a
mean shell Iength of 26.4 + 8.7 cm. The two
smallest clams were found in the eastern
parb ofAdang Island while the largest clam
was found at the northern part of the same
island.

DISCUSSION
T. squamoso were found on eastern, south-
ern, and northern sides of the islands. No
specimens were found on the western sides
indicating that their distribution was af-
fected by the powerful Southwest Monsoon,
preventing clams to stay attached to the
substrate. The mean shell length on reef flat
was smaller than on the reef slope zone in
agreement with Chantrapornsyl et aI.
(1ee6).

T. squamoso is easily over-exploited, but
in this study we did not find evidence of dam-
age caused by people. Site H, which har-

boured most Z, squd,nxosq,, was actually in
front of the fishermen's village.

T. maxima and T. crocect. were more com-
mon on the reef flat than on the reef slope.
This might be related to photosynthesis of
algal zooxanthellae, which live as s5rmbionts
in tissue of the clams. Photosynthesis should
be easier on the reef flat than on the reef
slope because of decreasing light intensity
with increasing depth.

Culture of giant clam could take place in
the Adang-Rawi islands group. T. maxima
would be the most suitable species for cul-
ture in this area, especially on the reefflat
zone in the eastern part ofAdang Island and
in the eastern and western parts of Bitsi
Island. Presence ofthe Fisheries Substation
on Lipe Island implies protection from iIIe-
gal fishing activities, and staffcan teach the
frshermen that collecting of giant clams is
illegal
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