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ABSTRACT

FishwerecollectedinfrontofmangrovecanalsinPhang-NgaBayduring 14cruises fromJanuary1992to
January1993. Atotalofl4,l80fishindividualswerecaptwedbyasmallottertrawl. Theybelongedto44species
from 31 families. Flatfishes were not identified to species level. Johnius belengerii was most abundant. About
half of the whole collection, both in terms of weight and number of individuals, belonged to this species.

Pennahia macrophthalmus, Platycephalus indicus andArius caelatus were also common in the area. The

average catch rate was quite low, only 18.6 kglhr. During the wet southwest monsoon, the catch rate appeared

higher than in the dry northeast monsoon. The highest catch rate was recorded in August 1992 (41 kglhr)
Leng1h-rveight relationships of 12 species were plotted as well as length-frequency of the 2 most abundant

species. Growth rates were estimated at 2 cm per month. Recruitment was evident every half a year.

INTRODUCTION

Since experimental trawling was initiated in the Grlf
of Thailand in I 960 under the bilateral agreement be-
tween the Government of Thailand and the Federal
Republic of Germany, the trawl fisheries developed
rapidly in a couple of years @itragsa, 1974). From
year to year, the number of trawlers and their fishing
effort have increased. As a result the catch has de-
creased. The same course ofevents also happened in
the Andaman Sea of Thailand. Right after the intro-
duction oftrawling to the area in 1963, the average
catch rate was ca. 290 kglhr but it decreased drasti-
cally to only 60 kg/hr in 1976 (Chantawong et al.,
I 984). Trarvling still plays a major role in terms of total
catch which contributed 80 % of the whole fish land-
ings while the rest belonged to pelagic qpecies @hatia
and Chullasorq I 980). Pokapunt and Tantivala ( I 987)

made a trawling investigation in i985 on the Andaman
Sea shelfdown to 90 m depth. They found a consid-
erably higher average catch rate, viz. approximately
145 kelhrdistributed on 182 species.

A number of trawling investigations were carried
out mostly on the shelf exposed to the open sea, but
trawl data from shallow water are absent. In Phang-
Nga Bay, where more than 100 small trawlers are in
operation, no scientific reports from such small trawl-
ers exist. Particularly, studies are lackinginfront of
mangrove channels. The aim of this study was to
elucidate fish composition and abundance by trawl-
ing in shallow water at the mouth of mangrove chan-
nels. The second aim was to find the catch rate by
using a small trawl. Finally, length-weight and growth
of selected species were taken into account.

MATERIALS AND METHODS

1) The study site
The sampling site was located at the mouth of man-

grove canals in Phang-Nga Bay (Fig. l). Salinity was

lowest in the rainy season (15.5 ppm; September 1992)

and highest in the dry season (33.6 ppm; April). Salin-
ity fluctuated around 30 ppm most of the time (Un-
published data). The sea bottom was mainly charac-

terized by fine sand (Sawangareeraksa and Booffrnng,
1990). Sampling dates are shown in Table 1.
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Table l. Samplingdates
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Fig. l. Map of Phang-Nga Bay with a position of the
sampling site indicated.

2) Fish collection

Fishes were collected using a small otter trawl near
the mouth of mangrove canals inPhang-Nga Bay(Fig.
1) every lunar month from January L992 to January
1993. Fourteen cruises were carried out. Two hauls
were performed, each time, i.e. back and forth at the
same location. Each operationtook 20 min after dark
(ca. 20.00 h). The depth was about l0 m at the site.
The ground (lower) rope of the trawling netwas 20 m
long and the upper rope 16 m long. The mesh size of
the cod-end was I . 5 cm . The trawling vessel was I 2 m
longand equipped with 80 H.P. engine. The trawling
speed was about 3-4 knots.

All fish samples were preserved with ice for a day

before being transferred to Phuket Marine Biological
Center for detailed studies in the laboratory. All fish
were identified to species level ifpossible. The num-
ber of each species was counted, and length and
weight measured individually. The catch rate for each
cruise was converted to kglhr. Length-weight rela-
tionship and length frequenry ofselectected species

were calculated.

RESULTS

1) Species composition

The samples from 14 cruises contained 3 1 fish fami-
lies, 38 genera, 3l species, and 13 unidentified taxa
(Table 2). Flatfishes were only identified to family
level. Most fish species were found on cruise 9 (33

species). High species diversity was found during
cruise 8-12 (21-33 species), including cruise 2-3 (20-
2r\.
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Table 2. Catch rates of each fish species caught during each cruise.
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TAXA

CRU]SE

7 8 9 10 rl 12 13 t4 IOTAI

CLUPEIDAE
Clupea sp
Dorosom chacunda
Dussumieri aata
Opislhopterus taldoore

ENGRAULIDAE
Stolephorus sp
Thryssa setiroslris

ARIIDAE
Arius caelatus

PLOTOSIDAE
Plotosus anguilaris
Plotosus linealus

ATHERiNIDAE
Atherina sp

AMBASSIDAE
Ambusis comersoni

SERRANIDAE
Epinephelus coioides

SILLAGINIDAE
Sillago siham

CARANGIDAE
Carang sp
Chlorinems sp

LEIOGNATHIDAE
Seator sp
Le io gnathus b roiros I ri s
Leiognathus elongatus
Leiognathus sp
Guza sp

GERREIDA.E
Genes oyena

SCIAENIDAE
Dendroplrysa msselli
Johnius belangurii
Otolithes cwieri
Pennahia mcroplhalms

MULLIDA.E
Upeneus nlphureus
Upeneus vitlatus

POMADASYIDAE
Porcdosys manlatus
Porudasys opercularis

EPHIPPIDA.E
Ephippus orbis

DREPANIDAE
Drepane punclala

SCATOPHAGIDAE
Scatophagus argus

SCOMBRIDAE
R aslre I lige r b rachy som

TRICHIURIDAE
Tichiurus haurela

SIGANIDAE
Siganus ormin

STROMATEIDAE
Pampus sp

GOBIIDAE
Trypauchen vagina
Unidentified

PLATYCEPHAIIDAE
Platycephalus indicus
Platycephalus sp

CALLIONYMIDAE
Calliorryms sp

BOTHIDAE
Unidentified

PSETTODIDAE
Unidentified

SOLEIDAE
Unidentified

CYNOGLOSSIDAE
Cynoglossus sp

MONACANTHIDAE
Monrcmlhus sp

TRIACANTHIDAE
Tri cmthu s b reviro stri s

TETRAODONTIDA-E
Lagocephalus lunaris
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Only 3 species were found on every cruise, viz.
Arius caelatus, Johnius belengerii (Cwier, 1830) and
Pennahia macrophthalmus. Stolephorus sp., Sillago
sihama, Secutor sp., Leiognathus sp., Dendrophysa
russelli, Otolithes cuvieri, Upeneaus vittatus,
Ephippus orbis, Platycephalus indicus and
Cynoglossus sp. were often found between the 10m

and the l3e cruises.

More than 80 % of all species, in terms of number
of species, a,re considered as commercially important
species, but some of the commercial species were be-
Iow marketable size.

2) Catch rate

The highest catch rate of4l kglhr was obtained
during cruise 8, (Aug. 1992). Second highest rate was
recorded during cruise 12 (Nov. 1992) with 24 kglhr
(Table 2). The lowest catch rate of5.5 kglhr occurred
on cruise 6 (Jun. 1992), and only l1 kgAu was recorded
on cruise 14 (Jan. 1993). The average catch rate ofall
cruises was 18.6 kglhr. In general, the catch rate dur-
ing cruise 2-3 was just above the overall average and
then declined steadily until cruise 6. From cruise ? to
12, except cruise 9, the catch rate was higher than the
rest of the year.

Just a few species were collected in quantif.
Johnius belengerii was the most abundant and al-
ways made up half or more of the catch on every cruise.
The catch rate of-r. belengerii was highest on cruise
8 (24 kgftr), followedby cruise 12, 1 and2 (15, 14 and
13 kglhr, respectively) and lowest catches appeared
on cruises 5 and 6 (3 and I kg/hr, respectively). The
second most abundant species was Pennahia
macrophthalmns which in overall catch was found 4
times less than the previous one. Cruise 5-12, per-
formed during the southwest monsoon, gave the high-
est catch with a maximum on cruise 8. Platycephalus
indicus ranked third in abundance. It was mostly
found during the beginning of the year (cruise l-4)
but also on cruises 8 and ll. Arius caelalzs was found
in greatest quantity on cruises 8 and 10. All other
fishes had low weight. Less than l0 kg was recorded
for each species, except Leiognalrus sp which reached
10. I kg.

Less than 5 %io of all fish in terms of weight were
considered as non-commercial, e.g. members of
Ambassidae and Tetraodontidae. Howwer, more than
half of the commercial fish werebelow marketable size
and could only be sold as trash fish.

3) Fish abundance

A total of 14180 frsh individuals were collected
during this study. The first peak appeared on cruise 4
but a pronounced peak was also found on cruise 8
(Fig 2) The number of fish appeared to be higher
during the southwest monsoon compared to the north-
east monsoon. Although many species were collected,
just a few species were numerous. Among these,
Johnius belengerii was most abundant with 6704 in-
dividuals in total. Peaks occurred on cruises 4, 8 and
12. Pennahia macrophthalmus was also common,
especially during the southwest monsoon, and 2373
individuals were caught in total. The abundance of
this fish also peaked on cruise 8. Arius caelatus, with
a total of 406 individuals, showed 3 peaks similar to
those of -Ioftnius belengerii but a distinct peak was
recorded on cruise 10. A total of 502 individuals of
Platycephalus indicus were caught during the cruises,
but the species was most abundant on cruise 4. All of
these fishes played an important role in fish density in
the area. A linear correlation was found between num-
ber of fish and their weight on each cruise (N:14,
r{.73,P4.01).

Some fish without commercial value, e.g.Ambassis
spp, were also found abundantly on some cruises. At
this stage I have not paid attention to the non-com-
mercial groups of fishes due to their small sizes.

4) I-cngth-weiCht (I-\D relationship

Length-weight relationships were calculated for
12 species of fish as shown in Fig. 3. The fishes were
not separated into males and females before measure-
ments. Ranges of length and weight are also shown
in the figure. The L-W curves are described by the
equation W : cL'. The L-W relationship of these
fishes have not been calculated in Thai Waters be-
fore, thus they should constitute basic information
for future studies.
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5) Length-frequency data

Although many fishes were collected, only
Johnius belengerii and Pennahia macrophthalmus

could be analyzed for length frequency, because of
lack ofsuffrcient data for other species. Length-fre-
quency of J. belengerii is shown in Fig. 4, and P.

m ac r o ph th al,nu s inF ig. 5. Growth rates of both fi shes

were abut 2 cm/month, when estimated from a size of
about 5 cm length. The growth rate decreased with
age. The maximum lengths of the fishes were l€ss

than 20 cm (see Fig. 3). Fig. 4 shows that recruitment
occurred two times (cruises 4-6 andS'L}) inJohnius
belengerii, whlle Pennahia macrophthalmus dis-
played recruitment during cruises 5-6 and l0-12 (Fig.

s).

DISCUSSION

Both biomass and number of species appeared
quite low as far as demersal fish in shallow water in
front of mangrove channels in Phang-Nga Bay are

concerned. Only 44 species (flatfishes not included)
of fish were recorded. In the present study, the most

abundant fi sh was croakers ( Sciaenidae), particularly
Johnius belengerii. This fish also dominated in col-
lections of larvae, constituing ca.20 Yo of all larvae

captured in the bay (Janekarn & Kiorboe, 1991).

Sciaenid species found in the present study have not

been reported previously from the open Andaman
shelf. Pokapunt & Tantivala (1987) recorded a spe-

cies which they referred to as Sciaena sp. Another
abundant species in the present study was ,4rizrs
caelatus. This fish was also absent on the shelf.
Platycephalus indicus was common in the bay but
seldom on the shelf. This may indicate that each spe-

cies of fish has its own characteristic habitat. Even in
the area of the present study itself, J belengerii domi'
nated remarkably while P. macrophthalmus shared

only part of the same habitat. The sciaenid, Otolithes

cuvieri was not found smallerthan l2 cmlenglh. The

smaller ones may spend their life in other areas and
migrate to the study area when they had grown big-
ger. Such migration should then take place during the

southwest monsoon.
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It is obvious that maly species found in the present

study were not found on the Andaman Sea shelf ac-

cording to Pokapunt & Tantivala (1987). Water depth
could be one reason for the species to select a par-

ticular habitat. Aryrthaka & Thubthimsang (199f)
made investigations following depth contours from 0

to 60 m at l0 m intervals. They found that each spe-

cies was distributed accordingto the depth. The num-
ber of economically important species was low at
depths less than l0 m. The dominant species in their
report as well as the report of Chantawonget al. (1984)
from the Andaman Sea shelf were different from the
present study. Therefore, it may be possible to state

that the particular habitat in front of mangrove canals

is quite characteristic for many species of fishes,

As mentioned in the Introduction, the average

catch rate from trawling decreased rapidlyjust after
the trawl was introduced to the Andaman Sea

(Chantarvong et a|.,1984). Pokapunt &Tantivala (1987)

shon'ed the same trend in their investigations made in
the Andaman Sea. They found a greater catch rate

than the previous study and reported that the catch
rate in 1966 u'as 613 kg/hr and decreased to 284kglhr
in 1970, and finally to 88 kglhr in 1975. The catch rate

depends upon the size of the trawling net. In both of
the above studies, the ground rope was longer than
40 m rvhile only 20 m rvas used in the present study.

The average catch rate in the present study was quite
poor if compared to the above reports. An average

catch rate ofca. l9 kglhr in the present study would
be the lorvest ever recorded in the Andaman Sea. Un-
fornnately, no earlier data exists from the present study
area.

Several fishery biologists report that water depth

is a key factor which influences the amount of catch
(Aryuthaka & Thubthimsang, 1991; Pokapunt &
Tantival4 I 987 ; Vadhanakul e t al., I 985). They found
that the catch of demersal fish increased with depth,
but all the investigations were made at depth less than
I 00 m. In addition, Arluthaka & Thubthimsang ( 1 9 9 I )
concluded that in shallow water (< 10 m) the demersal
fish resources were poorboth in density and diversity.
The low catch found in the present study could be a
result of hear,y exploitation since a great number of
trawlers have fished extensively for years in the bay.

Would this low catch signal deterioration of the fish
resources ? If this is the case, then fishery biologists
should take quick action both in terms ofresearch and
manasement before it is too late.
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