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DISTRIBUTION AND RELATIVE ABUNDANCE OF

NEMIPTERIDS AND CARANGIDS (PISCES: NEMIPTERIDAE

AND CARANGIDAE) CAUGHT BY TRAWL IN THE
VISAYAN SEA WITH NOTES ON THE BIOLOGY OF
Nemipterus oveni AND Selaroides leptolepis*

by

Flerida M. Azce
Supervising Fishery Biologist

ABSTRACT

This study is concerned with the distribution and relative abun-
dance of the species of families Nemipteridae and Carangidae, including
size composition, length-weight relationship, sex ratio and gonadal
maturity of Nemipterus oveni (Bleeker) and Selaroides leptolepis Cuvier
and Valenciennes,

The nemipterids (family Nemipteridae) comprised 12 percent
and the carangids (family Carangidae) 2.5 percent of the total food fish
caught during the whole survey period. Both groups have seasonal abun-
dance with peaks in December for nemipterids and in August for cara-
ngids,

western tracks, particularly near Panay, Sicogon and Pan de Azucar
Islands,

INTRODUCTION

The Visayan Sea is one of the most important trawl fishing grounds
in the country. In 1978 about 31 percent of the total fish production was
derived frem the area, thus making it the country’s second most productive
fishing ground (BFAR Fisheries Statistics).

The nemipterids or bisugo (family Nemipteridae) and the carangids
Or salay-salay, talakitok, etc. (family Carangidae) are among the abundant

they contributed about five and three percent, respectively, to the total
national fish production (BFAR Fisheries Statistics).
= e

*A thesis submitted in partial fulfillment of the requirements for the
degree of Master of Science (Marine Biology), College of Arts and

Sciences (Graduate Program), University of the Philippines, Diliman,
Quezon City, Philippines.
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Statistics show that for a period of five years (1974-1978) t6l12e recordt-
ed catch for nemipterids in the whole country was 138,572 kg, percg: ;
of which was taken from the Visayan Sea; the total catch for ::rantgig ;
was 83,059 kg, 46 percent of which came from the salfle area. Abou ;

nt, of the nemipterids and 70 percent of the carangids were caugh't. y
f::; thereby making this the most commonly used gear for exploiting

urces. .
these fli:h:pri{eri)s? the importance of the Visayan Sea as a fishing groucrlld ;:?1
the significance of nemipterids and carangids.as food fish, nofi:lu y
previously been made on the ecology and biology of these fish groups
. the';rh.;.report provides the first documentat.ion of the distributlio'n inhd
relative abundance of nemipterids and carang1fis caught by trawl in the
Visayan Sea, including some aspects of the biology of selected species.

Importance of the Study

f this study provide baseline information \nlrhich may
be uqu:le urle s:\:;lsuz?ting the sta{us of the fish resources of 1';he Visayan Se‘a
and in formulating policies for its rational expl9ntat10n. A‘suie fr‘ombcfo?tn-
buting to the knowledge in fish biology in particular and'm manntt)a 13 ogy
in general, they also provide information on the season.ahty and.a undance
of some species of food fish as well as on the product-lve trawhng. a:eats ]11n
the Visayan Sea which will enable the fishermen to increase their catch.

Oﬂ;cﬂnl of the Study

¥

The objectives of the study are:

1. To know the distribution and relative abundance of the families
Nemipteridae and Carangidae;

2. To contribute to the knowledge of the biology of Nemipterus
oveni and Selaroides leptolepis including:

a. size composition
b. length-weight relationship
C. sex ratio and maturity.

REVIEW OF LITERATURE

ed studies on the tisheries of the Visayan Sea are minimal.
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Warfel and Manacop (1950), based on the results of some trawling explora-
tions in the western Visayan Sea, presented a generic grouping of the trawl
catch composition and reported an average catch of about 270 kg/hr of
marketable fish which consisted mostly of large slipmouths, pomadasids,
nemipterids, goatfishes and croakers. In 1957, when trawl fishing was still
in its infancy, Rasalan conducted a study of the marine fisheries of the
Central Visayas through actual survey and interviews with fishermen in the
area and reported that: a) the Visayan Sea led in the production of ancho-
vies, herrings, porgies and slipmouths and was second in the production of
croakers, flatfishes and roundscads; b) demersal fishes were caught through-
out the year; and c) pelagic species were seasonal. Encina (1972), using plas-
tic bobbins and oval-shaped otter boards for experimental trawling in the
western Visayan Sea, reported that the dominant fish were slipmouths,
followed by parrotfishes and groupers,

Trawl fishing surveys have also been conducted in other fishing
grounds of the country. Warfel and Manacop (1950) conducted otter trawl
explorations in Lingayen Gulf, west of Bataan, Manila Bay and approaches,
Tayabas Bay, Mangarin Bay, Ragay Gulf, Burias Pass, Alabat Sound, Sisiran
Bay, Tabaco Bay, Samar Sea, Carigara Bay, San Pedro Bay, Leyte Gulf,
Guimaras Strait, Panay Gulf, Panguil Bay, Sibuguey Bay, and off Taganak
Island. In each of these areas surveyed, the catch composition, production
by depth, etc., were reported. Ronquillo, Borja and Mines (1968) reported
their preliminary findings on the trawl fishery of Manila Bay and compared
the results obtained with those of Manacop and Warfel (1950). Trawling
investigations were carried out in Lingayen Gulf in 1977 and Samar Sea
in 1979 by the UP College of Fisheries and in Malampaya Sound, Bacuit
Bay, Ulugan Bay and Imuruan Bay, Palawan in 1977-78 by the Bureau of
Fisheries and Aquatic Resources, The results, however, are still unpublished.

In other countries intensive studies on the fish resources through
trawl surveys of their fishing grounds have been conducted. In the South

source surveys were undertaken and reported by Pathansali et i, (1966),
Latiff ez al. (1976), and Luj (1976) off the east and west coasts of Penin-
sular Malaysia, off the coast of Sarawak and Brunei, west coast of Sabah
and the east coast of Malaysia. Resource surveys were carried out in the Java
Sea and Malacca Strait by Seager and others (1976), Sujastani et a1, (1976),
Martosubroto and Pauly (1976), and Losse and Dwippongo (1977). Jaya-
raman et al. (1959), Rao (1966), Pruter (1966) and Hida et al. (1966)
reported their studies on the resources of Indian waters. Studies on the
Sunda Shelf demersal fish resources and trawling grounds were reported
by Lester (I967), Lui and Laj (1977). Experimental trawl fishing in the
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South China Sea was reported by Chang (1968) and ljllllilvers (1?72)_ All
of the studies mentioned reported the species composition, relative .abun.
dance, distribution, catch rates and categories of trawl-caught ﬁs.hes in the
areas ’studjed. Some of the studies included the mean length of important
ies i e area.
e sp;']?eesl':il:)lt:)lgy of Nemipterus oveni has not been studied in the Pl'uhp.
pines or elsewhere. However, biological studies were made on Nemipterus
japonicus by Krishnamoorthi (1971 and 1974) and Kuthalingam (196“6)‘
i:p India; on N. hexodon by Isarankura and Pariyanonc'l (1971) Rakvijai
(1977) in Thailand; and on N. virgatus by Li (1960) in Hongkong and
Eggleston (1970) in Thailand. Wongratana (1970) worked on the taxonomy
of nemipterids in Thailand while Eggleston (1972) studied the biology
' ipteridae.
Of&%ﬂﬂ;?;? t.v.etudies on the biology of Selaroides leptol.epis have not
been done in the Philippines. However, studies on this species were made
by Tandon (1961-1962) in India, and Naiyanetr (1963) and {\dorsuwan
(1970) in Thailand. Roxas and Agco (1941) prepared a systematic account

of Philippine Carangidae.

MATERIALS AND METHODS

S This study was conducted as part of the PCAR!lrfunded project
No. 129 entitled “Trawl Fishing Investigation of T}'admonal an-d Non-
Traditional Fishing Grounds of the Philippines” which was carnied o_ut
under the leadership of Dr. Virginia L. Aprieto in the lnﬁtltute of Fjs!wnes
mment and Research (IFDR), UP College of Fis_henes. The sp‘ecu'nens
_used Wm part of the catch obtained during experimental trawling con-
W,in the Visayan Sea by the IFDR researchers.

Area

. Visayan Sea, the second most productive oﬁshing gf)ound in thfa
‘country, is located approximately at longitudes 1239 to 124° E and lati-
udes 11° to 12° N. The area is bounded on the north by Masbate, on
“ by Gigantangan Island and Leyte, on the south by northern Cebu,
an Island and northern Negros, and on the west by Panay !sland,
Island and Pulanduta Point of Masbate. It connects to Gumm
the southwest, Jintotolo Channel on the northwestern side, Asid
north, Samar Sea on the northeastern side, Camotes Sea on the
d Tafion Strait on the south. o
‘study area, according to the IFDR methodology, was divided
.sub-areas designated as A, B and C, with a total area of 2,085
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Square nautical miles with depths ranging from 14 to 140 m (Aprieto and
Patolot, 1977; Aprieto, 1978). Twenty-one echo tracks were selected and
drawn after a thorough study of areas with minimum seabed obstruction
and of even soundings on the Philippine Coast and Geodetic Survey Naviga-
tional chart No. 4405 which covers the Visayan Sea. Of these, 12 echo
tracks which were found to have level and smooth bottom profiles, and 13
oceanographic stations were selected. The positions of the fishing tracks
(echo tracks) and oceanographic stations are shown in Figure 1.

Collection of Samples

Sampling was conducted on board the R/V Albacore, the 190-gross
ton training and research vessel of the UP College of Fisheries, from July
1976 to March 1977. The gear used was a four-seam otter trawl net with a
mesh size of 1.5 centimeters (stretched) at the cod end or bag. Each fishing
track was trawled once for two hours every month. The time of setting and
hauling the net, and the depth of trawling, were recorded. After the catch
per drag was landed on deck, the food fishes were sorted according to genus
and species whenever possible, and their weights taken and recorded. All
specimens of Nemipterus oveni and Selaroides leptolepis were collected
for size measurement,

The trawl net was set 107 times and fished for a total of 211 fishing
hours from July 1976 to March 1977.

Distributic  nd Relative Abundance

After sorting, the total weight of each family per fishing track per
mc  a was recorded. The catch data were then converted into catch rates
in  lograms per hour (kg/hr) and relative percentage (individual weight
divided by the total weight x 100).

Distribution was based on the catch rate (kg/hr) per fishing track and
related to depth, temperature, salinity, dissolved oxygen, pH and plankton
volume. Relative abundance as used in this study refers to the catch rate
obtained in one fishing track in relation to other tracks and to the total
catch, and was determined following Warfel and Manacop (1950) using
catch rates in kilograms per hour as a meausre of abundance.

Size Composition

Length in centimeters and weight in grams were made on 3,274
fresh specimens of Nemipterus oveni and 1, 389 of Selaroides leptolepis
on board the vessel.

Fork length, that is, the length from the tip of the snout to the
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i al length \that is, the
median caudal fin ray, was used for N. oveni and tot 1
length from the tip of the snout to the tip of the caudal fin was used for

S. leptolepis.

Length-Weight Relationship
The following parabolic formula was used in the analysis of the
length-weight relationship:
W=a Lb

where: W is the weight; a, intercept and b, slope — both of which

are constant; and L is the length.
This may be rewritten, in the linear form, as

& logW = a+blogL.

‘The length-weight pairs, ten observed weights per length interval
‘and the average taken to offset the strong effect of single values represent-
{mw length-weight pairs, were selected randomly (Pauly, personal
: Wﬁon).
mﬂ_;,mw )
Sex Ratio and Maturity

Fope

A total of 538 specimens of V. oveni and 937 of S. leptolepis were
'}m to determine their sexes and gonadal maturity.. o

.- : state of maturity of fish can be determined in field examination
ng the ventral cavity and exposing the gonads.

n, 1929). (FAO Manual of Methods on Fisheries Biology).

—  Virgin: Very small sexual organs close to the ver-
tebral column. Testis and ovary transparent, color-
less to gray. Eggs invisible to naked eye.

; o : . ; d
— Maturing virgin and recovering spent: Te:tlf an
ovary translucent, gray-red. Length, half or shg‘htly
more than half of the length of ventral cavity. Single
eggs can be seen with magnifying glass.

. — Developing: Testis and ovaries opaque, reddish with
blood capillaries. Occupy about half of ventral cavity.
Eggs visible to the naked eye as whitish and granular.
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Stage IV —  Developed: Testis, reddish-white. No milt drops ible 1. Monthly catch and catch per hour of families Na.:mip_teridme and Carangidae
appear under pressure. Ovary orange-reddish. Eggs : and the other families of food fish caught by trawl in Visayan Sea
clearly discernible; opaque. Testis and ovary occupy ' - —
about two-thirds of ventral cavity. Nemipteridae Carangidae ~ Other families ¢

' Chr © Chr  C(kg) C/hr
Stage V. —  Gravid: Sexual organs filling ventral cavity. Testis, Coy Tk Cla) Ok OGD
white, drops of milt fall with pressure. Eggs complete- 459 191 10441 435 12416 5173
’ 1516 6.32 .
ly round, some already translucent and ripe. Ml ',‘1316 850 3.86 475 216 11133‘3;-? 332 :gigi ‘s'gg:
9 624 254 106 ! : : :
; . . : September “23 487 68 028 4986 2078 6223 2593

Stage VI —  Spawning: Roe and milt run with slight pressure. October 116 430 158 072 6231 2832 7336 3334

Most eggs translucent with few opaque eggs left in November 94.7 0 200 8T 894 3731 10965  44RS
December e 2 ' 3869 10018  43.56
ovary. January 1977 973 423 145 063 8900
‘ February 592 247 216 090 5109 21.29 5917 ‘2‘;.3;
- i '7 A

Stage VIL —  Spent: Not yet fully empty. No opaque eggs left in ‘March 106.5 444 193 080 9059 37.74 1031
ovary. -

Rk i 10213 217.7 7431.9 8670.9

Stage VII —  Resting: Testis and ovary empty, red. A few eggs . ﬁ 3 S 11.8 2.5 85.7

in the state of reabsorption.

ort . . 3 i emipterus
For purposes of this study, the stages of maturity were grouped into: Other species which were difficult to identify were classified as Nemip
Immature (Stages I and IT), Maturing (Stages 11l and IV), Mature (Stages
V and VI) and Spent (Stages VII and VIII). This grouping was in accordance
with Magnusson (personal communication) usually used when doing analy-
sis in the field or on board survey vessels.

Nem i ies with a total catch
CARS terus oveni was the most dominant species w :
1 l::or 28.7 percent of the nemipterid catch followed by V. nema.
. 188.6 kg or 18.5 percent; N. marginatus, 112 kg or 11 percent;
: : don, 37.4 kg or 3.7 percent;

oides, 89.9 kg or 8.8 percent; N. hexo , ;
MM .;6.1' kg or 3.5 percent and N. japonicus, 20.3 kg or 2.0 per:

unidentified species amounted to 243.9 kg or 23.9 percent of the
tal nemipterid catch (Table 2).

RESULTS

During the nine-month study, a total of 8,670 kg of food fish were
caught in Visayan Sea. Of these, 1,021 kg or 11.8 percent were nemipterids
and 217 kg or 2.5 percent were carangids. The catch rates for nemipterids |
ranged from 2.47 kg/hr in February to 6.68 kg/hr in December and that of |

carangids ranged from 0.28 kg/hr in October to 2.16 kg/hr in August
(Table 1), ‘

ost productive month for nemipterids was December with a
h of 168 kg or a catch rate of 6.7 kg/hr. July and Septemberl:r;r;
productive with a total catch of 151.6 kg or 6.3 kg/hr and m
‘kg/hr, respectively. February was the least productive month wi
h of only 59.2 kg, or a catch rate of 2.5 kg/hr (Table 1). .
ig the nemipterid species, only N. nemataph?ms, N. oveni an
es were caught throughout the survey period. Other species
only in certain months were N. marginatus (July, Septem-
, N. japonicus (July, August, October to March), N. hexodon
1 to March), and N. nemurus (August, October to March).
‘abundance of each nemipterid species varied from month to

NEMIPTERIDAE
Species Composition and Relative Abundance

The genus Nemipterus was represented by seven identified spe- 5
cies, namely: N. hexodon (Quoy and Gaimard), N. japonicus (Bloch),
N. marginatus (Cuvier and Valenciennes), N. nematophorus (Bleeker),
N. nemurus~(Bleeker), N. oveni (Bleeker) and N. tambuloides (Bleeker).
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N. japonicus N marginatus N. nematophorus N. nemurus

N rambul_aides Nemipterus spp. Total

N. oveni

I'y._‘hexodon

Month

%

Clkg)

Clkg) C/ir % Clkg) Chr %

Chr % Clg) Clhr % Clke) Cr % Coxg) /e % Cke) Chhr % Clkg) C/hr %

Ckg)
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month. N. oveni was caught throughout the year but was relatively abun.
dant in July and September; N. tambuloides in July; N. marginatus in Janua-

g8838882s3| 8 :
g8ee8sg g88| 8 ry and March; N. nematophorus in September; and N. nemurus in|October

SEEEHE i

jgErezseg(s

Te30833z2g @

"!”."!W_"'_'on:r- - Distribution

L I = T S

danTacnag g - During the entire survey period, the nemipterids were more abundant

;‘::;;;: i (12 at FT 7, with a value of 12.5 kg/hr, and were less abundant at FT 12, with

ane23z88) - a value of 0.7 kg/hr (Table 3).

25T oNTa~ || The catch per hour and percentage (by fishing track) of the different

. :'::O species of Nemipterus is shown in Table 4. N. oveni was taken abundantly

grveshedd| g at FT 2,3, 1,4 and 6 with catch rates of 3.93 kg/hr, 2.81 kg/hr, 2.69 kg/hr,

§ 2 g3 5 3 238~ kg/hr and 2.11 kg/hr, respectively; N. tambuloides at FT 6 with catch

:::::::fg & of 2.29 kg/hr; N. nematophorus at FT 8 and 7 with catch rates of
......... 3.68 kg/hr and 2.43 kg/hr; N. marginatus at FT 7 with catch rate of 2.52

. N. nemurus, N. japonicus and' N. hexodon were almost evenly repre-

qztgqqnmm o= Kg/hr
AN RSgace -3 i 5 3

BAMSITIN] S ted in all fishing tracks, with catch rates below 1 kg/hr.

2 eszzes(o #
b T g B B o
°3-5833%8
°§=523332 3
¥338835¢8s |5 position and Relative Abundance
SERNEHSEY |
S®ecqnyan _

ek genus Caranx was represented by five species, namely: C. armatus

L] - @ ] 3
;}' E;’ E “ E b= o crumenophthalmus (Bloch), C. djedaba (Forskal), C. kalla
T IF28=ss - Valenciennes), and C. malabaricus (Bloch and Schneider).
: E3 il gl o s 5 .
TSR moderall & e other species belonging to the same genus; they were not iden-
Se8385352 classified collectively as Caranx spp. The genera Selaroides,
2 cumewene| 2 Naucrates were represented by one species each: S. leptolepis |
TeTeveRng| 2 /alenciennes), U. helvola (Bloch and Schneider), N. ductor
b A1 3 ) respectively. Other species belonging to family Carangidae
SS " rrdean| 2 ; :
o3 rus spp, Hymnis momsa (Herre) and Megalespis cordyla
33°3335383
S3-8352322%|2 rangids, the most abundant generic group was Caranx;
5 zogozn & d 47.5 percent to the total carangid catch. In the order
veodlddaa[a ce in terms of relative percentage by weight, the next
Soo E-metmm oides, 19.7 percent; Uraspis, 14.7 percent; Naucrates,
T ecapterus, 7.1 percent (Table 5).
~ee3ds3I2z|
2 e -
= ) o =
~<wozalw=|.
productive months for carangids were August and July




35

- s
THE PHILIPPINE JOURNAL OF FISHERIES | DISTRIBUTION AND RELATIVE ABUDANCE OF NEMIPTERID

-1
; Ty 6ve L.
1 [ 4 €5 661 i
v 59€ 6L fET 6T W
; ) L L pest & w1 100 70 N
- D v T8 081 €1 67 0 0 0 50 #00 TD 1
0001 LLIT STHE 616 L6l bl 5 YE 870 99 WIM00ZO 0 © O A vo 0 0 0 4
= - 0 01 OT¥E 8T e 0 0 0 0 sl W0 LLET I
) o iar 61 §T0 LS TS0 ¥WO0 10 0 0 0 BIS #0 0 Y€l 0 0 0 O 0 ¥V £00 90
IR B g L (1D R DnE P Al SN o ;B
00001 FIT, ¥LST PO ¥ o X %Sl 10 €T 0o 0 . ‘G O 99L L00 9T B 0 10 o0 ¢
. 8 - 2 LS 0 0 0 9 500 €1 SERIT & 010 ©0 0 0 €90 $00 o
00001 ST 65°L SO0 1 TEGE STO L ; o 0 0 0o 0 0 1T 5 SELT TO ¥P 6T 100 €0 CTONOT 0 267 100 70
: d s f - v LS6 800 0T PCEE ¥2D £S5 SELT ID ¥ . ¢ 0 0 [ -] s
00001 602 SO'IZ BI'D ¥ 10TT 610 9 i b v . 0 0 0 ; . 0 ¥ o o 0 EEF 00 €0 oo toe ¥
o " & 991 600 0T % ‘0 00 ZTEST BOU BT & 2 0O € 0 &1 00 S0
7 g5l 00 0 8LIL 90 9E i 2 ‘0 10 0 0 0 BSO 100 3 & i O © 0 SI't €00 80 Z 900 §1 v
Ses wo octt w0 w0 St 5t DAL TIaer tensoonn 8 o o T TR irrO 0 0o IO e DRSS 1T s s Mhfre v merf
6666 ST FI¥E LEO 91 : o000 T0 @ 0 : ‘6T LS T 0 00 o 00 —
. g 2 11 w0 700 ¥0 D 10 Of €96 LSO §E
686 Stv. ¥y OLD IR SUSEHDLETL AD: 201 0100 TN ESTV0 0F €59 f % W@
st U R T e e e r My E00 % WO B % WOMD % WO D % WO B oy
Mo % mO®O % WOGN0 % WO (N0 % WOMmD % WO B % P S S ——
@0 % W) : } mopamqeow 5 ey P
* = W [P & owwou Iy ‘dds snydeasg ‘dds xunigy )
jr1og moapy ) o

. 'S Jqe
"83G UBARSIA Wl [men) Aq Jy3ned sepriuele) Jo sa1oads Jualspyip ay) jo afejuaosad pue noy 1ad YoJed ‘Yojed Afpuol ‘S dJqeL

SEVEPTO v TI

o €1 HT0 LT 98T 100 20 :
—_— TOT0020 181 900 0T  6SEE WO €Y ISL 00T 0 0 0 8zEl LU0 0E  ELL 800 ST 099E6E0 I'L  T1
i v s ol @f @ove wiwernn wminrc ¢ 00wl L G sy s oa o
6666 S¥E 0 0 0 9B L0 0] 1 ET0 8 0U0 61 I€T 00 €0  9LST €€0 6 G Ao 0 8
h 2 6 V0 1T 8YOL €10 ¥Z  Ivpl 810 €€ 0€8 010 6 : € 61 €10 €7 LTO 10070 0 0
oot yon s o v O 0T i e oL S o o o e £ Cxsim 8 5 e
00001 L'¥TT 1S°9% 08'S § e el % 7 6 1T LIO OE  TELI LET 94T 64 B 4 0L 97 800 TT S
6666 17yl 00'6T 951 OLZ 6678 627 Ty LO'OL 11T §91 T67 00 £1 GBEC 65O £F1 ST w089 ca€ 10D L1 697 L3
00001 S'v¥  T9'S 91’0 7 08'I SO0 8'0  86'LE 901 6 €2 010 81 69 60 €5 0001 €40 §1 9T L0 €1 64T 80°0 £
66 ONL. LTI WRILL K CIPRL LI GE T1Y e eE TT 95T OST TT9 WO 0L WO €00 .
EaTas Ron mag s SREES i _
mmummﬂ m.__ﬂ.“_ —mﬂ_hmﬂ. Tyl 909 6270 0 6€'SS 69T L'SY ¥ _. u._.c 07  88f 7O TE &. S
L 00 s NOEEs & Soeh & ek e i .aﬁ,“mn
teior gi SPIAREIN Mm. = s :
00°001 L'LIT 00001 £'1701 11z [®log
19'9 80 vyl 671 L0 TEl 81 98E —99o¢ CI
EV6I Ve €Ty 16’1 [ 6l 81 S'SE —tog IT
6L'ET 6'C 8IS £6°¢ 0'C ['9¢ 81 L0S —€0z 01
sT9 80 9€l 80°C el £1Z 81 LTS —€TT 6
8I'8 01 8LI 8L'TI L9 £0C1 81 TTPI-I'8T1 8
LT £0 6'¢ vo'zz STl ['sze 81 6'STI—9°L01 &
LLE ] '8 (Aa 4! I's TSPl 8I 8'601-S'T6 9
&y 90 2’6 o€y L'E 6'EY 91 TLL =TSE S
91’9 L0 VEl 8S°L 0 4 VLL 81 €6 —6'09 ¥
9t 90 $6 8901 89 1'601 91 I'vEl-T€L £
ov'e 0 VL P el T oLTI 81 6'ETI—90p &
[0 L4 (4 74 sre 6t A LT §66 —L'TS I
% o o g /o @D)o sinoy (ur)
Surystq eduey "ON Ld
sepiduere) sepLojdiuray Jo oN pdag

.

LL6T WMBW — 9/ 61 Anf ‘eog weAesip ur youn Surysy
Td Jepiduere) pue sepuydiuray SaMiuey jo afejuaarad Pue Inoy 1ad yojeo ‘ygey ¢ dqe].




36

THE PHILIPPINE JOURNAL OF FISHERIES DISTRIBUTION AND RELATIVE ABUDANCE OF NEMIPTERIDS

of only 6.8 kg, or a catch rate of 0.28 kg/hr (Table 1).

The monthly occurrence of the differen
Caranx spp, Decapterus Spp and §. leptolep
month survey. Those which were caught
M. cordyla (July to October, January and
December, February and March), and U, hepv
ber to March).

The peak in abundance for Caranx Spp was August; for Decapterus
spp, November; for M. cordyla,

January; and U. helvola, September (Ta-
ble 5).

t species of carangids varied.
is were caught during the nine-
only at certain months were
March), N. ductor (July to

Distribution

The carangids were more abundant at FT 10, with 4 total catch of
52 kg, or a catch rate of 2.9 kg/hr, and less abundant at FT 7, with a total
catch of 5.9 kg, or a catch rate of 0.3 kg/hr (Table 3).

The catch per hour and percentage (by fishing track) of the species
of carangids taught by trawl in the Visayan Sea is shown in Table 6. Caranx
Spp Was more abundant at FT 10, with a catch rate of 2.66 kg/hr; Decapte-
rus spp at FT 6, with a catch rate of 0.35 kg/hr; N. ductor at FT 7 (0.17
kg/hr); S. leptolepis at FT 11 (1.24 kg/hr) and U. helvola at FT 8 and
3, with catch rates of 0.48 kg/hr and 0.45 kg/hr respectively.

NOTES ON THE BIOLOGY OF:

) Nemiprtems oveni (Bleeker)

Size Composition

The sizes of N. oveni taken by trawl in the Visayan Sea during the
survey period ranged from 5.5 cm to 24.5 ¢m fork length.

The size composition data is presented in Table 7. In August, the
mean fork length was 14.73 cm; in September, 14.76 c¢m: in October,
13.31 cm; in November, 14.9 cm; in December, 14.61 c¢m; in January,
15.27 cm;in February, 14.48 cm; and in March, 14.22 cm.

Small N. oveni with sizes ranging from 5.5 cm to 8.0 cm were caught
in October, December and February, and larger ones with sizes ranging from

20.0 to 24.5 cm were obtained in August and September and from Decem-
ber to March.

Length-Weight R elationship

The length

-weight data for males and females are shown in Tables
8 and 9,

respectively, and plotted in Fiotire 7 The oo s a1 1 o

ola (July to October, Decem- |

Table 6. Catch eﬂehpuhmmdpmmhge(hyﬁshhghck)ofﬂmdﬂemtspmiuofCumgiduthlym
Sea, July 1976-March 1977.
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364 383 372 382 417 360 335 34.3 ;f,'?‘
415 400 358 450 366 400 395 3sb %7
475 464 470 435 S17 495 445 42

140 45 922 31 490 79 475 32 1127 63 953
145 53 1086 40 632 15 339 20 7.04 69 1044

642 8 364 24 549
734 5 227 19 435
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- : i caught by trawl
B ) N ) o - ta for male Nemipterus oveni caugh
Table 7. Monthly size composition data for N, oveni caught by trawl in Visayan Table 8. Length weight da
Sea, August 1976 — March 1977. in Visayan Sea.
n = 209
f:;:th Aug. 1976 Sept, Oct.  Nov. Dec. Jan. 1977  Feb. My,
(cm) n % n % n % n % nq % n % n % q Weight (gm)
5.5 3 045 1 045 3 4 5 6 7T 8 9 10 Avwe
6.0 1 016 3 045 3 136 g1
6.5 0 o 00 3 136 23 ol
7.0 0 0 00 3 136
75 1 021 5 079 00 1 045
80 0 o0 6 095 1 023 3 045 00
85 .5 103 11 174 1 0923 00 0 1 045 2 046 | -
90 3 061 6 095 3 pes 00 3136 11 2.5 83 )
95 7 143 7 110 7158 1 035 2 030 10 455 16 366 B g
100 14 257 23 363 16362 0 0 5 19 3 275 7 318 22 503 | 13 :4-55
1058 164 19 300 26 588 3 106 o ;3 0 0 8364 2 046 150 145 147 138 o
1109 184 23 363 38 860 6 211 11 1e6 2 183 4 18 7 160 182 159 200 178 180 177 162 168 l;-
159 184 22 348 35 792 14 493 27 409 1 092 7 318 17 389 195 181 199
(20 10 205 13 205 38 860 11 387 22 333 3 278 | 318 35 801 210 245 222 227 220 2.5
12526 533 25 395 44 995 19 669 41 620 & 550 18 8.18 39 897 252 277 287 376 273 300 29.23
13024492 23 363 43 973 30 1056 45 681 6 550 9 409 38 870 320 306 280 311 328 330 340 31.56
13547 962 11 174 22 498 47 1655 64 o068 |1 1009 6 273 34 778
7
8
3
1

15033 676 33 837 27 611 17 599 57 g4 13 1193 8 364 22 503 528 495 563 540 500 429 492 510 5095
155 38 779 58 916 25 565 21 739 38 575 11 1009 13 591 17 389 484 585 541 531 S5 662 560 608 5694
160 27 553 56 845 26 588 20 7.04 45 69 6 550 18 818 16 3.66 656 593 654 634 678 657 618 550 63.74
165 26 533 44 695 16 362 10 359 42 636 3 275 6 273 18 412 3 662 718 683 621 771 731 780 7026
170 25 5102 31 49 16 362 12 423 26 393 5 459 16 727 13 2.97 673 6 858 714 747 753 660 762 7551
17520 410 31 490 6 136 5 17 19 287 4 367 18 818 2] 48] 167 &5 3 876 900 870 84.95
sy 5 9 B as Bim 3 b w 31z 3 bes 8 an L 2.52 o 22 o3 5 : ap 1D 94.94
1859 184 19 300 2 045 4 14 16 242 8 734 7 318 13 297 Se L 0gS S D 1049 1031 944 954 985 102.76
120 10 205 18 284 6136 4 141 11 167 3 275 6 273 13 297 :ﬁ: ig:-g 1025 104 : 114_31a
195 9 18 7 110 5 L76 6 091 1 092 6273 g 183 . : ; 8 121
200 1 021 7 110 7106 2 18 2 091 7 160 122.7 1237 1238 130'? oL 148 6T 12 138.05
205 6 123 5 g79 2 030 1 092 209 7 160 136.7 1449 131.8 133'6 14138
210 1 021 4 063 3 045 0 0 1 045 2 046 146.2 1365 1284 139, 17024
215 3 061 2 o032 0 0 1 092 2091 1 023 158.1 1679 1913 18334
20 0 o 2 032 1 015 0 0 09 1 023 184.6 1780 191.2 198.63
225 1 021 1 o016 0 o 1 092 1 045 0 o 197.1 201.4
230 1 015 1 092 1045 ¢ o 21945
235 1 015 1 092 1 045 o o 2272
240 1 015 00 2429
24.5 1 023 230.0
4 2840
Total 488 99.99633 99.99 442 10000 284100.00661 99.98 109 99.98 220 99.97 4379999 | 312.5

x 14.73 14.76 13.31 14.90 14,61 15.27 14.48 14.22
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Table 9. Length-weight data for female Nemipterus oveni caught by traw 10. Size and gonadal maturity of male N. oveni caught by trawl

in Visayan Sea. in Visayan Sea.
Maturing Mature
n = 211 T Total
. % 5 % n %
FL. Weight (gm) 3 1.96 g
= T A e a S 67T 8 9 10 aw 5 327 .
5 3.27 -
55 28 30 23 27 7 458
6 32 35 41 36 8.50 13
6.5 13 : 13
¢ 13 8.50 147 20
7.5 19 12.42 1 : 19
8 82 92 83 8.57 18 11.76 1 1.47 6
9 137 135 131 13.43 1 719 5 7.35 1
95 146 153 150 145 147 138 14.65 8.50 5 735 18
10 145 183 166 152 182 159 200 178 180 177 1722 13 : 735 12
105 183 219 215 208 195 213 195 133 20.7 7 4.58 5 : 13
11 257 227 242 11 7.19 2 294 5
115 280 312 269 256 258 287 277 . d 261 4 5.88
12 409 334 300 325 338 315 289 276 320 314 322 3 1.96 & 7.3% 8
125382 391 320 360 374 373 379 348 340 400 3667 ' : & 735 14
13 441 405 431 394 365 429 435 181 457 428 2166 9 5.88 . 4
135 439 443 469 478 476 475 457 455 456 502 46.8 2 131 2 2.9 9
14 493 508 495 485 500 568 500 507 474 465 4995 1 0.65 8 1177 6
145 600 64 560 576 620 582 621 $9.0 574 584 5871 2 131 4 5.88
15 626 636 620 623 730 587 s53 619 662 625 6281 1 3 4.41 7
155 786 752 736 765 715 574 700 724 750 732 7234 4 26 588 6
16 851 771 723 815 762 820 800 688 845 788 7863 2 1.31 4 : 6
165 831 885 894 835 900 848 805 960 815 792 8565 1 0.65 5 7.35 3
17 954 978 954 942 934 985 o052 920 959 929 9507 3 4.41
175 959 1100 1063 104.0 1078 102.7 1056 76.1 1262 121.7 105.63 1 147 1
18 1107 117.7 1056 1026 124.8 1332 124.0 1205 1271 129.1 119.53 1 147 1
185 1116 1256 1368 1230 1029 1362 1220 1201 1196 1429 124.07 -
19 1377 148.1 1426 1600 1517 163.0 1400 1533 1337 1300 146.01 1
195 149.1 1409 153.1 1510 1464 1800 1678 1526 155.1 1 147
20 1531 1517 1599 1688 158.38 ] 1.47 1
205 1553 157.3 1874 166.67 1 1.47 1 2
21 1896 1980 193.8 ’ 1
1 1.47
- 222

wis3 100.01 68 99.97 1

68.92 30.63 045
- 15.54 1898
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a, b and 2 are shown below: - “Table 11. Size and gonadal ma iy of fonibln N, arenicaghithy tawl

in Vi“ym Sea.
Sex a b r2 n
Immature Maturing Mature
combined . Total
sexes 0.00895 3.26 0.999 420 JEE e N % - % n
male 0.00908 3.25 0.999 200 & @ - n % "
female 0.00880 3.27 0.999 211 § 1
: 0.77 5
where: g is intercept and b, slope; r2 goodness of fit and n, number of 3.85
fish, 5
3.85 9
' Sex Rati 6.92
ex Ratio and Maturity . 1 067 g
Of the 538 specimens dissected, 222 were males and 316 were fe. 16.15 : gg; ’ 18
males. The ratio obtained was 0.7 male to 1.0 female. 13.07 ; 5ol . 20
There was an overlapping of gonadal maturity at various length 132; 10 6:71 24
groups. Tables 10 and 11 show the size and maturity stages of the males 1 l. s4 10 6.71 25
and females, respectively. About 60 percent of the males sampled were ! ‘85 22 14.76 1 2.70 28
immature with a mean length of 15.54 ¢cm and 31 percent were maturing 3. 8 16 10.74 20
with a mean length of 19.0 cm. Of the females sampled, 4] percent were 340 23 15.44 1 2.70 25
immature with a mean length of 13.5 cm and 47 percent were maturing 0.77 s e 4 1081 19
with a mean length of 16.6 ¢cm, and 11 percent were mature with a mean 14 9:40 7 1892 21
length of 18.7 cm. 3 537 4 1081 12
14 9.40 6 16.22 28
) 01 7 1892 1
Selaroides leptolepis (Cuvier and Valenciennes) g 3 01 4 10.81 7
67 2 5.40 3
Size Composition ; (1) 34 1 2.70 ;
The sizes of §. leptolepis caught by trawl in the Visayan Sea ranged 2 134
from 3.5 cm to 18.5 ¢cm in total length. The monthly size composition
data are presented in Table 12, The mean lengths were 13.46 cm in July, 37 9999 316
13.61 em in August, 13.99 cm in September, 13.61 cm in October, 11.43 10000 149  99.99
cm in December, 10.59 ¢cm in January, 11.68 cm in February and 12.38 100.0
cm in March. 4715 11.71 '
Small size groups with lengths ranging from 3.5 t0 6.0 cm were caught 16.61 18.7
in July and October and from January to March. Larger ones with lengths .

ranging from 15.0 to 18.5 cm were

The largest specimens measuring
and September.

caught during the entire survey period.
18.5 ¢cm were obtained only in August
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Table 12. Monthly size composition data for S, Ie
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" Length-Weight data for male Selaroides leptolepis caught by trawl

in Visayan Sea, July 1976 — March 1977 in Visayan Sea.
n = 203

Total July *76 Aug, Sept. Oct. Dec. Jan. 77 Feb.

Length;

(cm) n % n % n % n % n % q % n % g

35 1 119 Weight (gm)

40 3 357 1 042 > 3 4 s 6 7 8 9 10 Awe.
45 1 042 7 833 0 o

50 0 o 1 119 4 168 10
55 0 o0 6 714 2 084 1

600 0 o0 1 L19 1 03 10 420 1 204 19
6.5 7 294 0 0 I 036 30 1261 0 o 4 297
70 2 o0s4 0 0 2 072 26 1177 1 204 1 | W 2 4 8 4 288
75 0 0 0 0 2 072 21 88 1 204 o 28 27 % 4E Ak 3.80
80 0 o 1 119 3 108 12 504 2 408 o | 32 43 4l 46 & 433
85 1 042 5595 8 288 2 084 7 1429 37 54 ” 528
90 6 252 1 027 8 95 2 719 0 0 1 204 o 33 48 B¥ & 65 55 78 58 16 606
9.5 9 378 1 027 2 238 25 899 1 042 0 o 0 45 52 57 56 82 78 69 59 65 127
100 10 420 4 110 1 L1 2 791 0 0 3 613 5 72 15 11 86 8 81 83 97 80 830
105 7 204 5 137 00 11 3% 0 0 4 g1 3 90 77 89 713 85 SSRGS
103 126 26 712 3 750 0 o 2 791 0 0 4 816 9 98 94 87 100 90 1 o BT ki
150 0 41 1123 1 25 o o 33 1187 10 420 3 612 9 | 115 102 135 149 136 11 il e ol
12003 126 51 1397 s 1250 0 o 33 1187 S 210 0 0 14 y 135 134 140 133 141 139 105 12 1 oo
125° 5 210 12 329 4100 0 o 29 1043 5 210 0 0 15 151 158 162 175 148 169 e 188 1)
13010 420 8 219 0 0 ¢ o 14 504 18 756 3 612 4 165 190 200 166 167 168 oA T B e
3.5 21 882 10 274 3 750 1 109 13 647 14 588 2 408 3 235 200 210 213 183 191 17 11 Wa g
14032 1344 40 1096 2 500 6 714 22 791 28 1177 6 1225 & 220 243 264 245 217 215 229 ol
14549 2059 62 1699 7 1750 6 714 8 288 23 966 4 816 10 250 274 287 269 272 296 315 8 Ho- oA
15036 1513 36 98 7 1750 16 1905 072 11 462 1 204 7 313 339 320 286 294 332 325 il
15519 798 29 795 3 750 11 1310 0 0 9 378 4 816 4 302 332 352 370 340 325 350 34. a2 =2
160 8 336 11 301 3 750 2 233 0 o 4 168 1 204 1 400 399 410 363 309 353 370 370 06 383
1655 210 15 411 0 0 4 476 2 0.72 1 204 1 423 434 403 409 426 406 405 437 “a Wi
1702 084 7 192 1 250 1 119 0 485 484 539 447 410 515 453 486 pei
1752 084 3 082 0 0 1 110 1 537 557 498 S21 SIS 472 S5.7 e
i ! 0w 585 541 62.54
18.5 2 055 1 250 : 611 .

665 626 599 . 73

Total: 238 99.98 365 99.99 40 1000 84 9998 278 _99.99 238 99.99 49 99.98 97 78.0

X

13.46

1361

13.99

13.61

11.43

10.59

11.68

12.3f
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Length-wei female Selaroides leptolepis caught by
Length-Weight Relationship -weight data for

trawl in Visayan Sea.

The length-weight data for males and females are presented in Table

14 and 15, respectively, and plotted in Figure 3. The regression data ob
tained are shown below:

Weight (gm)
Sex a b 12 2 3 4 5 6 7 8 9 10 Ave,
1.0
combined .‘
sexes 0.00630 3.19 0.994 39(
male 0.00629 3.19 0.995 203 31 39 :gg
female 0.00632 3.19 0.992 187 ” 28 27 32 30 31 P
' 32 43 41 46 36 ok
37 54
where: a is intercept and b, slope; rz, goodness of fit; n, number of fi 35 48 69 66 5.28

45 52 57 56 65 55 58 76 78 606

Tz T35 7 | 86 82 78 69 59 65 127
Sex Ratio and Maturity ;

Of the 937 specimens dissected, 486 were males and 451 were fe-|
males, or a ratio of 1,08 males to 1.0 female, -
An overlapping of maturity stages was observed at various length
groups. The sizes and stages of maturity for males and females are pre-
sented in Tables 15 and 16, respectively. About 44 percent of the males
and 41 percent of the females sampled were maturing with a mean length

of 14.0 and 14.8 cm, respectively. The males mature at a mean length of
15.2 em and the females, at a mean length of 154 ¢m.

9.5 9:8 9:4 87 100 90 107 97 89 95 lg.fg
113 108 149 136 119 115 12.1 130 lg; - 13:37
C127 132 156 152 139 145 110 123 14.5 14:8 o
SEEFEEEEFERREL.
187 200 185 192 21 : ! J 17.7 19-5 i
230 247 243 200 227 202 1901 213 24.3 19:5 Gy
253 265 251 285 273 277 274 222 i : 5.49
80 337 310 305 300 301 259 25.
S ;g'g gg; §0.0 321 335 381 320 358 371 3:;:
393 226 348 340 369 316 349 400 378 3_".12
39.1 380 368 383 360 356 357 361 358 37.

DISCUSSION 420 464 423 438 419 407 447 464 400 :ﬁ:
523 476 448 467 46.1 e e
NEMIPTERIDAE 471 S00 544 485 441 46. i
63.5
Species Composition, Relative A bundance and Distribution

Of the 18 species of Nemipterus reported by Herre (1953) as present
in Philippine waters, seven were readily identified in the Visayan Sea, name
ly: Nemipterus hexodon, N, Japonicus, N, marginatus, N, nematophorus,
N. nemurus, N. oveni and N. tambuloides, and about five other species
which could not be readily identified on board. N. oveni was the mos
abundant, followed in the order of their abundance in terms of relativ
percentage by weight by w, nematophorus, N. marginatus and N. tambu-
loides, !

Tiews (1959) reported that in Manila Bay, N. japonicus was the most.
abundant. Wongratana (1970) reported 11 identified species and one un-!
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: i ale S. leptolepis caught
Table 15. Size and gonadal maturity of male S. leptolepis canght by and gonadal maturity of female . /e gh

trawl in Visayan Sea, . by trawl in Visayan Sea.
Immature Maturing Mature Immature il g Total
TL. Total % n % - ®
(em) n % n % n % 3
2.56
5.13 6
10 5 5.0 17.09 20
10.5 7 70 1 0.47 1706 20
1 16 160 3 1.41 1694 2 1.07 21
11.5 23 23.0 1 0.47 17.95 4 2.14 1 068 26
12 19 19.0 7 3.28 6.84 17 9.09 8 5.44 33
125 19 190 6 2.82 1 0.58 26 %15 27 1444 12 816 45
13 9 90 22 1033 4 231 35 by S0 2674 24 1633 82
135 2 20 36 1690 13 7.51 51 e 41 2192 39 2653 85
14 57 26.76 33 19.08 90 e 27 1444 32 21.77 60
145 36 1690 38 21.96 74 : 12 6.42 17 11.56 29
15 23 1080 33 19.08 56 3 1.60 6 408 9
15.5 8 376 26 15.03 34 2 107 6  4.08 8
16 7 328 11 6.36 18, ) 2 136 2
16.5 4 1.88 6 347 10
1.07
17 1 0.47 3 1.73 ¢
175 1 047 3 1.73
18 1 0.58
185 ! 358 | 9999 187 10000 147 9999 451
Tot i j ! |
otal 100 1000 213 100.00 173 100.00 486 AR .56 99.99
% of 14.77 15.36

stages 20,58 43.83 356 100.01
X 11.73 14.02 15.17
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followed by . mesoprion; the least abundant were N. bleekeri, N. nemurys
and an unidentified species. Krishnamoorthi (undated) reported three spe-
cies, namely: A tolu, N. marginatys and N. japonicus as present in the ‘

Ximately between Long. 123°40°E ang Long. 124°00°E angd between

Lat. 11°20°N and Lat. 11°40°N. They were likewise abundant near Panay,

between Pan de Azucar and Sicogon Islands, or approximately between
Long. 123°00°E and Long, 123°20°E and Lat, 11%20°'N (Figure 4),

In the Visayan Sea, the nemipterids were caught at all depths but

were relatively abundant from 90 meters down. In Lingyyen Gulf, Guimaras

Strait and vicinities, although present at all depths' were more abundant

at 29 m to 45 m (Warfel and Manacop, 1950). Martosubroto and Pauly
(1976) found that they were present at all depths but higher catch rates

were obtained at areas deeper than 30 m. In the Gulf of Thailand, they were |

caught at a]] depths but higher catch rates were at areas less than 30 m

YN AND RELATIVE ABUDANCE OF NEMIPTERIDS 51

nd Isarankura, 1965). Off the coast of Sarawak, Brunei, west

i ipterids, though present
coast of Malaysia, the nemipterids, t :
a;';;:;t to be more abundant at 30 m to 60 m (Lui et al,

ff et al., 1976; Lamp and Latiff, 1976). Off the coast of Pakistan,
' . ]

rates for the threadfin breams were obtained at 74-110 m

Hida and Pereyra, 1966).

i i lating distribution

n that there is no consistent pattern re ‘
ftht.;e different groups of fish to depth; they are either
. at all depths or showed marked difference from area
i n, personal communication). The same result has been ob-

nt study.
s of Nemipterus show some depth preference. N, oveni,

;N marginatus and N. tambuloides, though present at all

f 50-140 m, 110-
d more abundant at a depth range o 0 m,

mt:n?lest}-l 10 m, respectively. N. hexodon and N. ].aponi?us
dant at a depth range of 20-50 m but were absent in fishing

d down. Nemipterus nematophorus was
depths of 80 m an

depth range of 110-140 m but was absent at depths shallower

(Figure 5). Based on the above findings in the Visayan Sea, it

that among the Nemipterus species, N. hexodon and N.
be considered as shallow-water fish species and N. nemato-

deep-water fish species. Other Nemipterus species found more

certain depths were N. virgatus between 35 and 75 m in the

; 69 to 128
part’ China Sea (Eggleston, 1970) and from
::gszzlhl.a}iugahing, 1972). The highest average catch rates

and N. hexodon were obtained at a depth range of 30-39

; and for N. nemarophorus,
marginatus and N. nemurus, 40-49 m; an .
above in the coastal waters of East Malaysia (Weber and Jot.hg:l,
'“mmarophOms preferred areas beyond 40 m deep (Lamp an

: osition, Relative Abundance and Distribution

sand Agco (1941) reported in their systematic account of

ngidae that there were 15 genera and sub-.genera _and ;6

ent in our waters. The present study came up with t.he 1denst ir

N genera and the presence of ten species in t.he Vlsaya:n ea.

other species which were not identified as this group is ve:y

study taxonomically. The systematics (;f Carangidae need to
illo, personal communication). '

18 :bn:lmuglancl: fluctuated monthly during the entire survey
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period but the highest catch rate Wwas obtained in August and the lowest @ 140 m (Figure 7). o . . "
in October. The peak in abundance for Caranx SPP Was August; for De.. ~ Considering these ﬁnflmgs dé:gﬂiedi\;’:lgg:zoge; ;l::hlt'ilv eo ,
capterus spp, November; for M. cordylq, January; for y. ductor, March: ‘s I :_be:ﬂt::edsptl:tiei;hfer:e;s ;ﬂ]ough Mg e -
ion by depth should be undertaken in thfa cf)untn:y's fishing g, u
Jasaki and Koike (1959) determined variations in catches of
ught fish species in the east coast of China Sea between g time
ttime and related these to the vertical movements of fishes
d by the light intensities in the environment. B

Rasalap (1957) reported that in the Visayan Sea, the cavallas were.
caught| throughout the year Wwhite the round scads were caught from; iOctober
to November; along the coasts of Capiz, the big-eyed scads and the caval.
las were caught throughout the year; in Pilar Bay, the latter were caught

different 8roups of carangids in the areas studied was not related to any . THE BIOLOGY OF: LWM

environmental conditions or monsoons prevailing in the areas mentioned,  (Blecker) Mm 5
In Palk Bay and the Gulf of Mannar, s, leptolepis occurred through . oveni (Ble o £

out the year and forms a good fishery from February to May and from B

August to September, the peak periods being February and September, | ition ”

The fishing season is shifted from Palk Bay to the Gulf of Mannar during in Fi 8, the minimum size of N. oveni vulnerable mﬁ

shown in igure 3, 15 a0
the northeast monsoon when Palk Bay becomes rough and vice versa dyr .

FL) and the largest was 24.5 cm.
:i(zué ?i.iitg:u(tiog is normal with a mean length of 15,0 cm. Mo
ishes caught were of sizes ranging from 11.0 cm to 18.0 cm, m
st that N. oveni is exploited at this size group. Very few fishes
to a size bigger than 20.0 cm.

The carangids were widely distributed in the Visayan Sea. They were |
concentrated in the western side near Panay, Sicogon and Pan de Azucar
Islands, or approximately between Long. 123%%0°E and Long. 123%0°E
and between Lat. 11°10'N and Lat. 11925°'N. They were also caught at
the eastern side of the Visayan Sea, approximately between Long. 123%0°E |
and Long. 124%00°E ang between Lat. 11°25'N and L4t 11°40°N but in.
lesser quantities (Figure 6).

The carangids were caught at all depths in various areas studied but |
were relatively abundant at shallower depths. In the Visayan Sea, they were
found to be more abundant at 20.50 m (this study). In Guimaras Strait and |
vicinities, they were abundant at 18-36 m (Warfel and Manacop, 1950). !

Weight Reiationship

e length and the weight of a fish are closely related such tha.t know-

e of one, the other may be calculated using the paral:fohc equa-
/'= aL®. If the value of » is equal to 3 it indicates isomet.nc growﬂi,
, the relative growth of the body parts is constant: but if the value
or greater than 3, allometric growth (different body parts grow
ent rates) is indicated. However, variations in the value_s of bdmay
o the degree of fullness of the stomach, stage of matynty an ;u-
may also be a distinct characteristic of a species (Rlcker,. 19 S')f
he observed values for the corresponding lengths and weights o

In Java Sea, higher catch rates were obtained at depths ranging from 40.60 closely fit with the calculated values as s.l:mwn m Figure 2-;“:
m (Martosubroto and Pauly, 1976). In the Gulf of Thailand they were ined to convert length (in cm) to wej 57(111 g) were
caught in areas less than 30 m (Ruamragsa ang Isarankura, 1965), Off L325 £ the males and W = 0.00880 L3-27 for the fem;lot
the east coast of Sarawak, Brunei, west coast of Sabah ang east coast of iai 31977) obtained length-weight conversion values of
Malaysia, they were abundant at depthg ranging from 10 to 30 m (Lyj L2921 ¢ o females of N. hexodon. Boonyubol (1965) as

Isarankura (1970) obtained from the west coast of Th;ilggg
of W= 001219 L2:9882 for the males and W = 0.01186 13‘6451
" Yer sl o el depths, were more abundant es and from the east coast. the values of W= 0.01044 L3-
ales and W = 0.00773 1.3-134] £or shn farmcloe of AT 5 oo o gne
caught at depths ranging from 20-80 m; M. cordyla at 20.50 m and 110-!
140 m; N, ductor at 80-110 m* § Jorpro: . o0 @
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Sex Ratio and Matun‘{y :
ted fish belong to sizes ranging from 11.0 to 15.5 cm. T¢

The male to female ratio of ; ]
o V. oveni was 0.7 to 1.o. S. leptolepis enter the Visayan Sea when they are about ¢

The traw] catches of P :
immature, magyr ands ) N.. oveni in the Visayan Sea are composed of : denced by the gonadal stages observed in the catch, and pros:
lengths of,' 135 cm ang nt;:l;‘mgaj individuals, The males start maturing at nawn in the area. ' R
15.5 cm although the o el‘l:r res at 12.5 cm. The females mature from | P (1961), in his study of . leptolepis in the Gulf of Mannar
In both majeg 0d fomab ti:e : € matured at 17 5 and 19.0 ¢m jn length, 7 dk Bay, found that the species is composed of size 8Toups ranging.
at various length . °r€ Was an overlapping of gonadal maturity 840 13 em. The maximum size caught was 15.3 cm. .
groups (Figure 9). Only one mature male was taken whije | . 7 m,

Relationship

i
h-weight relationship as plotted in Figure 3 shows a very:
en the observed values and the calculated values, The length-

e conversion value obtained was W = 0.00630 1.3.19 for both
don (19613) found the length-weight relationship of §. leptolepis
0.01089 L3-1182 goy e combined.

idering the values obtained for various species of Nemipterus
leptolepis, it may be inferred that the LW relationship varjes
and thus be considered a distinct characteristic of a particular

length-weight relationship is valuable in expressing all the data
either the length or the weight (Everhart et al., 1975).

male to female ratio of §. leptolepis obtained in this study was
‘while that of Tandon (1961) was 1:1.25, 1:1.57 and 1:2.18
ces in India, but he observed that during the spawning season,
es between the sexes were much less — the males and females
‘congregate in almost equal number during the spawning season.
‘possibility may exist in the Visayan Sea.
‘catches of S. leprolepis in the Visayan Sea are composed of
‘maturing and mature individuals. The immature males and
10.0 to 13.0 cm in total length. Maturing males were observed
of 10.5 cm while that of the females, at 12.0 cm. Matured males
were observed from 12.5 cm and above. It appears that the
emales mature at almost the same size, beginning at 12.5 ¢cm
)- Tandon (1961) observed that S. leptolepis attain its first
~-about 8.8 cm and mature from 10.1 cm and above. Prabhu
quoted by Tandon (1961), stated that the females of S. lepto-
asize of 13.9 cm at first maturity, but it was not clear whether
length or the fork length.

Selaroides jep tolepis (Cuvier ang Valenciennes)

Size Compo.ririan
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of Carangidae identified were Caranx armatus, C.
Crumenoph thalmus, C diedaba, C kalla, C, malabaricys, Decapterys russelli,
- Mmacrosomg, Selaroides Ieprolepz‘.r, Naucrates ductor, Uraspis helvolg,

7. Of the carangids the genus Caranx
fallowed by the genera Selaroides, Uraspis,
in the order of their abundance,

8. The nemipterids were distributed throughout the Visayan Sea
but were taken abundanﬂy at the easterp tracks located northeast ang
northwest of Guintacan Island, or appro)dmately at Longitude 123%0'E
to 1240°F apq Latitudes 119N ¢, 11°%0'N,

9. The carangids were concentrated jp the western side of the
Visayan Sea near Panay, Sicogon and Pan de Azucar Islands, of approxi-

mately at longitudes 123%0’E to 12390 and latitudeg 11%0°N to
11%g'N.

Was the most abundant,
Naucrates ang Decaptems,

The sizes of N. oveni caught by traw] in the Visayap Sea ranged
tm to 24.5 cm fork length. The size distribution js normal. Smaj|
Size groups with lengths ranging from 5.5 1o 8.0 cm were caught in October,
December ang February. Larg i
¢m, were obtained jn August, Septem ber,

The Iength-weight conversion vajyeg obtained for N. oveni
Was W= 0.00895 1.3.26 54 for 8. teptotepis, w = 0.00630 1.3.19.

i i was 0.7 to 1.0, Mgl
male-to-female ratio for N, oveni was 7
::i mT:luie at about 19.0 cm while the females mature at a
. ov
of 18.7 cm. ' S
to-female ratio of S, leptolepis was 1, to 1.0,
e an length of 15.2 cm and the females, at mean

:.75, mature at a me

length of 15.4 cm,
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Fig. 6. Areal distribution of Carangidae in Visayan Sea.
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