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S1ZE COMPOSITION, OCCURRENCE, DISTRIBUTION
AND ABUNDANCE OF SCALLOPS IN THE VISAYAN SEA*

By

Ma. Ethel Gabral Llana**

ABSTRACT

This paper is concerned with the size comiposition, and occurrence,
distribution and abundance of scallops (4musium pleuronectes) obtained
from the trawl catches of the R/V ALBACORE in the Visayan Sea from
June 1976 to March 1977. The results showed that the sizes of 1,114
scallop individuals vary from 21 to 91 mm, with an average of about 66
shell height; the majority of the scallops, of the size group 61-70 mm,
are taken from fishing track 12; scallops are found in the Visayan Sea
throughout the year, but their abundance is seasonal with a peak in June
through August; and scallops in this study are distributed along the coastal
waters of eastern Panay and northeastern Negros, on soft (sandy-muddy to
muddy) substratum in depths up to approximately 40 m.

INTRODUCTION

Scallops are important as food for man, as materials used in the shell-
craft industry, and as a source of lime. Fisheries statistics show that for a
period of five years (1974-78), the recorded scallop export (frozen/chilled)
was over 525 thousand kg valued at almost 12 million. Based on these
figures, it is estimated that the price of scallops (usually only the meat or
adductor muscle) is about P23 per kg and that scallops contribute over P2
million annually to the Philippine economy. Although the supply of scallops
comes only from wild stocks, unlike other bivalve molluscs which are being
cultured (e.g., oysters and mussels), the scallops have contributed to the
economy by earning dollars for the country. Yet, the scallop resource has
not received as much attention as other minor fishery resources and the fish-
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ery has not been as popular and developed as the oyster and mussel fisheries.
In other countries, however, several scallop fisheries have expanded to be-
come economically important fisheries. In the U.S.A,, for instance, the sea
scallop ranks second in value among the bivalve mollusks — surpassed in total
value only by the oyster and ranking slightly higher in value than the oyster
per pound of meats (Merrill, 1971). In the Canadian Maritimes, the scallop
fishery had undergone a dramatic expansion for a period of 10 years (1951-
1961) and by 1962, landings totalled 13.6 million 1b (shucked meats) valued
at $4.5 million. In 1951 the sea scallop was third in landed value of all
molluscan shellfish caught in the Maritimes, while in 1962 it was worth over
10 times the combined value of other species of shellfish and was fourth in
landed value of all species of fish landed on the Canadian east coast (Bourne,
1964).

The scallops referred to in this paper are the Asian moon scallops or
‘sun and moon’ shells, Amusium pleuronectes (Linnaeus, 1758). They are the
most common and abundant among the species of scallops found in the Philip-
pine waters and the only species which supports a fishery. Except the study
which I conducted in 1980 on scallop biology, no other study on Philippine
scallops has yet been undertaken. Related scallop studies by foreign investiga-
tors, however, although not on A. pleuronectes, are numerous. Among the
studies which have provided information on size composition are those by
Broom (1976), Hennick (1970) and Squires (1962); on occurrence, distribu-
tion and abundance, one may mention the works of Roe ez al. (1971), Dickie
(1955), Ursin. (1956), Choat (1960), Dickie and Chiasson (1955), Dow
(1969), Bourne (1964), Dreyer and Castle (1941), and Marshall (1947).

This paper presents some of the results of the study conducted as part
of PCARR Project No. 129 (Trawl Fishing Investigations of Traditional and
Non-traditional Fishing Grounds in the Philippines), a research project being
carried out by the U.P. College of Fisheries Institute of Fisheries Develop-

ment and Research.
MATERIALS AND METHODS

The Study Area

The study was conducted in the Visayan Sea (Fig. 1), one of the coun-
try’s rich fishing grounds, located at approximately longitude 123° to 124°E
and latitude 11° to 12°N. The area is bounded on the north by Masbate

Island, on the east by Leyte and portions of Masbate and Cebu, on the south '
by Cebu and Negros, and on the west by Panay Island. It connects to several ,:

bodies of water: Asid Gulf on the north, Samar Sea on the northeastern side,

Camotes Sea on the southeast, Tafion Strait on the south, Guimaras Strait on

the southwest, and Jintotolo Channel on the northwestern side.

Based on the methodology of the Institute of Fisheries Development

- - ABUNDANCE OF SCALLOPS IN THE VISAYAN SEA 77

~ and Research,. the study area was divided into three-sections designated as A
B and C covering a total area of 2,085 square nautical miles, Twenty-one echc;
- tracks were selected and drawn after a thorough study of areas with minimum
seabed obstructions and of ever soundings on the Philippine Coast and Geo-
detic Survey I_ﬂlavigational Chart No. 4405 which covers the Visayan Sea. Of
these, 12 fishing tracks which were found to have level and smooth bot;om

~ profiles and 13 oceanographic stations were selected (Aprieto and Patolot

1977; Aprieto, 1978). The positions of the fishin
s t ;
 stations are shown also in Fig, 1. g tracks and oceanographic

. Biological Investigations

'l.net used was 1.5 ¢m (stretched).

§ Size composition, -Shell heights, i, the straight-line distance from at

-Sght.angle_s to, the hinge to the edge of the shell, were measured w1tl’1 a

1 ernier caliper and recorded on board the vessel. Shell height, instead of shel]
ength, was used to determine the sizes of the scallops following the dimen-

sion used by B : :
(1955), y Bourne (1964), Squires (1962), Hennick (1970), and Dickie

E. ;yds:;»th of each Oceanographic station and fishing track was deter.
€ans of an echo sounder, Samples of bottom materials were
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collected using a van Veen grab; these were t
Institute of Fisheries Development and Research and analyzed to deter-
mine the characteristic of the bottom. For collecting sea water samples and
for taking the water temperature at different depths, Nansen bottles with re-
versing thermometers were lowered to various depths. Water samples were
then analyzed by means of a refractometer to determine the salinity, by the
modified Winkler method to determine

the levels of dissolved oxygen and by
using a Beckman pH meter to determine the hydrogen-ion concentration of
the water.

aken to the laboratory of the

Since scallops are bottom-dwelling
- data which pertained to the waters imme
sidered in the subsequent analysis.

animals, only those hydrographic
diately above scallop beds were con-

RESULTS AND DISCUSSION
Size Composition

1,114 live scallops of sizes ranging from
- No empty scallop shells were included

The monthly size-frequency distribution of the scallop samples is

ﬁown in Fig. 2 which demonstrates a unimodal distribution throughout the
sa January, except in September and De-
aught were of the size group 61-70 mm.

distribution of the monthly aver.
scallops were quite small (with
to those in other months (be
as a whole irrespective of the

age size of scallops. In July and March, .
averages between 61 and 62 mm) com-
tween 66 and 70 mm). Considering the
date of collection, the average size of
the Visayan Sea is about 66 mm shell

currence, Distribution and Abundance
The monthly catch data recorded for each fishing track are shown in
ble 2. In June, 158 scallops were caught; July, 134; August, 185; Septem-
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80 RN ber, 129; October, 44; November, 87; December, 117; January, 111; Feb.
ruary, 114; and March, 35. Fig. 5 summarizes these data and shows the
; monthly fluctuations in scallop abundance. Abundance (as measured by
z o E egage . catch rates) varied from month to month; it was highest from June until
a* g N N0 - September and considerably decreased in October, then went up again in
= November and declined in March. Such variation in the catch suggests that,
o o although scallops occur throughout the year in the Visayan Sea, their
§ N = abundance is seasonal with a peak in June through August.
- As shown in Table 2, scallops occurred only in four out of 12 fishing
'r_-:' ~ |8 | ow-woq - tracks in depths of approximately 18 to 40 m, with greatest concentrations
o o | ™= at about 30 m which is probably the optimum depth for this species in Philip-
= pine waters. The depth range at which scallop samples were obtained indi-
v— - .
g g | Fng=g - cates that A. pleuronectes is a shallow-water species and its distribution is
E - - essentially coastal, occurring at a maximum depth of about 40 m. According
= & b 5 S = to the Director of the Queensland Fisheries Service (personal communication),
" g = in Queensland, Australia A, Pleuronectes is abundant in relatively shallow
g water (3-15 fm), or 5.4-27 m, between the Gulf of Carpentaria and Bowen, Ir,
:— ¢ | ocwe & the Visayan Sea scallops (particularly the young and/or larval stagn.?s) possibly
A ) o MA occur in waters shallower than 18 m, but this cannot be ascertained at the
g = ~ moment since sampling was limited to deeper waters.
E‘ g =3 —Ragl= g~ 3 . The general bottom topography of Visayan Sea and the distribution
- - and relative abundance of scallops thereat are illustrated in Fig. 6. Based
5 ~on the analysis of samples of bottom sediments obtained from the study
E w | R =g % ~ area, by the Institute of Fisheries Development and Research, the bottom
é e 5 - was classified into two types: soft (composed of silt, mud and/or sandy
§ | o~ va e - -mud) and hard (composed of coralline sand, coral and/or rock). Scallops
5 o2 wmm = - generally occur on soft bottom as evidenced by the presence of mud and/or
3 - - sandy mud particles on the lower valve and in the mantle of the scallop
° cogo=m T - samples. Information from the literature, however, show that other species
_'g ﬁ W = ~ of scallops generally live on hard bottom, The sea scallops (Placopecten ma-
= - gellanicus), for instance, generally live on firm sand or gravel bottom although
£ E @e—~KR3a oﬁ ~ they do occur on muddy bottom, and they are also found on rocky bottom
S = -  (Bourge, 1964). Dow (1969) mentioned that sea scallops are gathered in com-
':f ~ mercial qQuantities from rocky bottoms that are impossible to drag with con-
z .| SERET ventional scallop gear.
= i g‘é g g g = - The relative abundance of scallops obtained from the Visayan Sea is
© described, based on the total number of samples obtained from each fishing
o track (see Table 2), as follows: present but scarce (+ 50 scallops per fishing
S § k), moderately abundant (* 277 scallops per fishing track), and present
z= considerable abundance (% 510 scallops per fishing track). The number
_g’é 2 0o = % E esenting moderately abundant, je, + 277, is the average of the numbers
& - =

scallop individuals obtained from fishing tracks 10 and 11 which were com-

3
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Table 3. Scallop abundance and monthly means of the bo?otfwaﬁ
temperature, salinity, dissolved oxygen and pH o ;76 ;
covuingﬁshhgtuckslz,ll,mand9£roml\mel 0
March 1977. (Means were derived from the data for omno:ra
phic stations 8, 7, 12, 2 and 13 which are located near these

fishing tracks.)
June 1976 158 27.77 31.90 5.58 842
July 134 28.18 33.92 6.52 843
August 185 28.35 33.20 6.72 833
September 129 28.35 33.00 6.56  8.56
October 44 28.16 33.00 5.55 843
November 87 28.43 33.60 6.27 849
December 117 28.03 33.61 6.21 846
January 1977 111 27.25 32.90 6.53 833
February 114 25.64 33.05 642 824
March 35 26.57 32.95 594 84l
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bined because the difference in yield between these tracks was negligible.

The range of scallop distribution, as far as the area surveyed is con-
cerned, is approximately at longitude 123°11° to 123°26°E and latitude
11°03’ to 11°32'N, along the shallow waters of eastern Panay and northeast-
ern Negros. They are present but scarce in the waters south of Antonia Island
on the north, moderately abundant in the coastal waters of eastern Panay
(from south of Sicogon to east of Igbon Island), and present in considerable
abundance in the shallow waters of the northeastern part of Negros (near
Maca Reef and Panal Reef) on the south (see Fig. 6).

In an attempt to relate the abundance of scallops to environmental con-
ditions, the monthly means of the bottom hydrographic data gathered from
oceanographic stations near the fishing tracks with scallop yields were comput-
ed. Table 3 shows the number of scallop individuals collected per month and
the mean values for the bottom temperature, salinity, dissolved oxygen and
pH. For temperature, the mean values ranged from 25.64°C in February to
28.43°C in November; salinity, 31.90°/°0 in June to 33.61%/00 in Novem.
ber; dissolved oxygen, 5.55 mg A/1 in October to 6.72 mg A/l in August; and
pH, 8.24 in February to 8.56 in September. Fig. 7 attempts to relate scallop
~ abundance to temperature, salinity, dissolved oxygen and pH, and suggests
~ that the abundance of scallops in the study area was not related to any of the
- ecological parameters measured, except dissolved oxygen. In August, the
- number of scallops increased with increased oxygen level; in March, it declin-
- ed when the ameunt of dissolved oxygen in the water decreased: and in De-
- cember through February, it went up again with increased dissolved oxygen
- level. Statistical treatment, however, showed that scallop abundance was not
- also related to the dissolved oxygen concentration of the water. The result of
- the computation of the correlation coefficient between these two variables
- showed a value of 0.49 which is not statistically significant; the significant
~ level is 0.62 (Pauly, personal communication),

SUMMARY AND CONCLUSIONS

1. The sizes of 1,1 14 scallop individuals obtained from the Visayan Sea
ranged from 21 to 91 mm, with an average of about 66 mm shell height. The
 size-frequency distribution was unimodal from June 1976 to March 1977.
’_Majority of the scallops caught throughout the sampling period belong to the
ﬁze group 61-70 mm and were taken from fishing track 12.

2. The total number of scallop individuals obtained from the study area
‘was broken down by month as follows: June, 158; July, 134; August, 185; Sep-
tember, 129; October, 44; November, 87; December, 117; January, 111; Feb-
, 114; and March, 35, The monthly catch data suggested that scallops are
found in the Visayan Sea throughout the year, but their abundance is sea-

:
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sonal with a peak in June through August.

3. A. pleuronectes is a shallow-water species which generally lives on
soft bottom (sandy mud to mud). The depth at which the scallops n this
study were taken ranges from approximately 18 to 40 m, with greatest con-
centrations at about 30 m.

4. As far as the area surveyed is concerned, the range of scallop distri-
bution is approximately at longitude 123°11° to 123°26’E and latitude
11°03’ to 11°32'N, along the shallow waters of eastern Panay and north-
eastern Negros. Scallops are present but scarce in the waters south of Anto-
nia Island, moderately abundant in the coastal waters of eastern Panay, and
present in considerable abundance in the shallow waters of the northeastern
part of Negros (near Maca Reef and Panal Reef).

5. The ranges of the mean values obtained for bottom temperature,
salinity, dissolved oxygen and pH are as follows: 25.64-28.43°C, 31.90-
33.61°/00, 5.55-6.72 mg A/1 and 8.24-8.56, respectively. Based on the data
obtained, scallop abundance is not related to any of the ecological parameters

‘measured.

RECOMMENDATIONS

Inasmuch as sampling was limited to depths of 18 m and above, future
studies on scallops should include sampling in shallower areas (<18 m) to be
able to get better data on size composition. If possible, sampling in these
areas should be done by SCUBA divers in order to have a clearer picture of
the distribution and natural habitat of the species.

Similar studies .should be undertaken in other fishing areas to deter-
mine whether or not variations in distribution, abundance and ecological
relationship occur from area to area.

A better statistical data collection which would include a separate sta-
tistics for each species, particularly on scallops and other commercially im-
portant invertebrates, is recommended. This may be helpful in the assess-
ment of the scallop resource and other important invertebrate resources of

the.country.
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