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A REVIEW OF THE ROUNDSCAD FISHERY
IN THE PHILIPPINES

INOCENCIO A. RONQUILLO

Chief, Fisheries Research Division
Bureau of Fisheries and Aquatic Resources

ABSTRACT

The roundscads (Decapterus spp.) form the most important
fishery in the Philippines today. More than 309% of the total
fish production of about one million tons reported in 1970 was
composed of the two species of roundscads: both species are
caught in commercial quantities throughout the Philippine archi-
pelago. The fishery is based on the capture of the immature
forms, since adults are not available. The absence of adults
may be due to the loss of phototaxic response of adnlts to the
lights used to lure the fish into the gear (the bagnet), or the
adults may have moved out of the fishing grounds. The biology
of these species is reviewed and a general introduction of the
geography and oceanographic background of the Phili?%)ine
waters provided. A description of the oceanographic conditions
of the Sulu Sea, which is one of the most important fishing
grounds for roundscads, was made. Through a brief discussion
of the zooplankton, egg and larval distribution of tuna and
tuna-like fishes, as well as other fish species, an assump_tion of
the probable spawning areas of roundscads was .advanced. For
the pelagic fish, the bagnet and purse seine fisheries were shown
to be the most productive; the landing from these methods
exceeded 509 of the total fish production is explained by ‘the
increased efficiency attained by the bagnet and purs.e seine,
resulting from the use of brighter lights,.better synthetic (kura-
lon) nets, larger vessels, and more efficient gear.

INTRODUCTION

This is a review of the most important commercial fish ‘in the
Philippines which has been responsible for the great expansion ;f
the bagnet and the introduction of the modern purse seine in the
country. The use of the purse seine led to a severalfold increase
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in commercial fish production and helped greatly to reduce importa-
tion of fish and fishery products necessaty to fill the protein require-
ment of the Filipino people.

Tkis phencmenal growth of the roundscad (Decapterus spp.)
fishery after the Second World War is unparalleled by any fishery
in the country.

Roundscad catches were insignificant during the early years after
the Second World War; landings were recorded as 18,900 mt in
1956, increasing to 96,000 mt in 1966, and 151,000 mt in 1970,

The important fact on this tishery is that, since the fishery
consists largely of one-year class of young to maturing fish before
it leaves the fishery for the breeding ground, the problem of over-
fishing is probably not yet imminent.

It is believed that to have a better understanding of the develop-

ment of this extraordinary fishery in Southeast Asia, background
information should be given.

GEOGRAPHY

The Philippine archipelago, which is in the outer rim of the
western Pacific, is spread over a territorial area of about 1,965,700
sq km lying between latitudes 21°25'N and 4°23'N and longitudes
116°00°E and 127°00’E. It is bounded on the east by the Pacific
Ocean, on the south by the Celebes Sea and the coastal waters of
Borneo, and on the west and north by the China Sea, which separates
it from the Asiatic mainland.

The total coastline of the islands is 17,460 km, a'most as long
as that of the United States, fringed by many navigable bays and gulfs,

A number of seas surround the islands, and these range from
deep troughs and trenches to shallow basins and coral reefs. Selga
(1971 b) pointed out four deep tegions: one off east of Luzon up
to the southeast of Taiwan; another. in the Sulu Sea; a third in the
Celebes Sea: and the fourth, the Philippine Dzep, east of Samar and
Mindanao,

The Philippine waters are extensive, about five times the land
in surface area but the insular shelves, the seat of commercial fisheries,
ate nzrrow and stcep.  Shallow waters with depths of 209 m add up
to about 165,000 sq km which are limited arcund the islands, Large
portions of the shelf cannot be trawled due to the growth of coral
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reefs, and in such areas as northern and southern Palawan, flsh.mg
for pelagic fish species takes place with the use of bagnet (basnigan)
and purse seine. The slopes, however, are gradual around many small
islands and in a number of partially land-locked bays.

According to Selga (1931 a), the average temperature of the
surface waters in the Philippine seas is 27.3°C, a little hlg%ler than
that over the land, and the mean sea temperature v?ries inversely
with the latitude. He also showed that the mean daily range over
the sea is very small; less than 1°C. The mean annl..ial range is abciut
7°C in the Bashi and Balintang Channels near Taiwan. sfbout 5°C
in the waters east and west of Luzon, and less than 4°C in all seas
north of Luzon.

Winds over the Philippine area are normally light. to .modemte.
Three general air streams almost entirely govern the climatic pattern
and divide the year into three “seasons”; the southwest monsoon, the
nottheast monsoon, and the trade wind.

The southwest monsoon brings a very cloudy and .rainy season
(June to October), especially on the western coasts whlc_h are-fully
exposed to the monsoon. This air stream is generally m.termm.tent
in character due to storms which occur mostly during this period.
The northeast monsoon is more uniform and steady than ic south-
west monsoon and prevails from November to March. This curl:e‘nt,
which starts from the Siberian high pressure areas, brings_ modified
polar continental air and rushes down over the ocean causing heavy
rainfall along the eastern coast and cool, dry weather on the western
parts of the islands.

The trade wind originates in the great tropical high-pressure area
in the eastern North Pacific Ocean and hits the Phi%ippines. in a
general easterly direction, dominating the air pattern dul?ng April and
May. It is very moderate in force and is the least moist.

From July to October, the Philippine archipelago is affected an-
nually by about three to 20 tropical storms (typhoo.n‘s) or cyclones.
The majority of these originate from the east of the Philippines near the
Caroline and Marianas Islands. This in a way prevents « _ensive ex.
ploitation of the pelagic fish resources in the area east of the archi-
pelago. Occasionally typhoons form in the China Sea and east of
the islands. Areas in the southern part of the country below latitude
8°N are almost never affected.
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with that of the South China Sea to the west.

these seas and the Pacific Ocean are shallow barriers situated along
the eastern side of the Philippines.

The basin seas are them.
selves separated oceanographically from one another by definite topo-
graphical boundaries.

OCEANOGRAPHY

Philippine waters are made up of distinct properties of temperature

and salinity. These water masses are disposed in layers — the deep,
intermediate, central, and surface,

The surface waters are distinctly tropical in character.
warm and less saline. In summer

28°C and in winter, only a degre
the waters in the eastern Philippi
season; on the South China Sea side,
decrease in salinity during the sout

They are
» temperatures generally exceed
e or so lower., The salinity of
nes varies little from season to
the surface layers show a marked
hwest monsoon.

the bathythermograph data collected by the
R/V S.F. Baird ( Megia, 1952), the thermocline is thicker and deeper

in the eastern Philippines than elsewhere in the islands. Superimposed
upon the thermocline is the j iformly high tem-
peratures,

The current system that modifies water movement within Philip-
pine territorial waters is the North Pacific Equatorial Current. This
divides into two streams upon striking the southern part of the
islands. The north-swinging branch touches the eastern side of Luzon
and generates the great Kuroshio Current. The other stream turns
southward and then eastward across the Pacific Equatorial Counter-
Current with a minor branch flowing south of the Philippines toward
the Celebes Sea. The direction of currents in the South China Sea

west of the Philippines is regulated to a great extent by the prevailing
winds,
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A giant eddy of great vertical extent appears to dominate the
water circulation off eastern Luzon. On the western side of the
Philippines a smaller eddy was reported to enclose a patch of warm
water which shifts its position with the seasons.

A survey of the distribution and concentration of nutrient salts
in Philippine waters on the basis of the Baird data shows that the
surface waters are almost everywhere near depletion which seems to
extend down to the depth where the thermocline begins.

The Suly Sea

A brief description of the oceanographic condition of the
most important fishing grounds for roundscad follows:

One of the most important aspects of the Philippine Fisheries
Programme (1947-51) consisted of surveys of the Sulu Sea and
the Celebes Sea. Each of these areas has been investigated
during the two monsoon seasons by the occupation of a carefully
spaced grid of oceanographic stations. From a scientific view-
point, both seas were practically unknown. A total of eight
cruises of the Baird was necessary to cover each of the two
seas during each of the two monsoon seasons and 187 stations
were occupied.

At each oceanographic station, serial observations were made
from the surface up to the 800 or 2000-m depth at 16 different
levels. At each level, temperatures were observed and water
samples collected for anaiyses including the determination of
salinity, dissolved oxygen, phosphates, silicates, hydrogen ion,
alkalinity, nitrite and nitrate. About 24,000 determinations were
conducted (Megia, 1952).

Although the waters surrounding the Philippines and in be-
tween the islands had been previously investigated by the Philip-
pine Fisheries Programme (1947-51), very little of the data were

analysed.

The oceanographic condition of the most important fishing
ground of the country, the Sulu Sea, however, was analysed by
Graham (1952) who described it as a “basin” sea which is
located between latitudes 5°N and 12°N and longitudes
117°E and 123°E and is separated from the South China Sea to
the west by the elongated Island of Palawan, with shallow sills
on both ends of the island, from the Pacific Ocean to the east by
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the southern Visayan Islands, and from the Ce] bes
» S
south by the Sulu archipelago (Fig. 1), ‘ o the

The SIJ]I’:I Sea has a maximum depth of 5,576 m and over
a.latge area is over 4,000 m deep. According to Graham (op
cit.), the Sulu Sea is one of the four deep regions in the watel.'
areas of the Philippines. It js connected with surrounding seas
only by shallow sills or through narrow troughs.

Palawan an_d Borneo, and to the north by way of Mindoro Strait
west of Mx.ndoro. Communication with the open Pacific is bj;
way of various straits between the southern Philippine Islands

to the east and by way of the Cel
e ol e Celebes Sea to the sout], through

All these communications with outside waters are restricted
to upper water layers. The shallowest of the connections is to
the east through the Mindanao Sea, although deep water connects
Fhe Sulu Sea with the Mindanao Ses. (The Mindanao Sea j
isolated from the Pacific Ocean below a depth of 64 m b thl:
reef fringing on the east side of the Islands.) ’

The next deeper connection with China Sea is at Balabac
Strait over a sill less than 100 m ip depth, while the deepest
connection is also with the South China Sea to the north by 1\J)va
of Ct.zyo East Pass, west of Panay, and Mindanao Strait WCS!:
of Mindoro, with a sil] depth of about 459 meters,

" The winds in the Suly Sea are definitely seasonal, although
€ twWo monsoons are not so well developed here as in other

northern parts of the Philippi is i
ppine waters. This i
true of the southern part of the sea, B

The surface currents in the Sulu Sea, a i
on dynamic topography, are dominated b}: t:r:h;:;: Efidj:s:dlf-s
the cyclonic eddy to the south, known as the South Centra]
Eddy, and an anticyclonic eddy toward the northeast part of
the sea which is called the North Central Eddy. These eddies
dominate the pattern during both the northeast monsoon and
the southwest monsoon. No strong flow of water to or from
the Sulu Sea is indicated during the northeast monsoon, H::w-
ever, a flow of water from the China Sea between Palawan and
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Borneo takes place during the southwest monsoon which travels
northeasterly along the coast of Palawan.

At the surface, the temparatures during the northeast mon-
soon were mostly between 29.0°C and 30.0°C, with the highest
temperature near the central part of the sea, when the northeast
half of Sulu Sea was surveyed in October. These temperatures
during the second survey of the southwest half of the sea in
December had dropped about 1°C, the values falling within the
ranges 28.°C to 29.0°C.

During the southwest monsoon, in June and July, the surface
temperatures were not greatly different from those during the
northeast monsoon. The values were also mostly within one-
half degree of 29.5°C throughout. The temperatures were also
somewhat higher in the northeastern portion of the sea than in
the southeastern part.

During the northeast monsoon survey the salinity over the
entire Sulu Sea was less than 34.0°/co. During the June-July
(southwest monsoon) survey, the salinity throughout the central
and eastern part of the sea was between 34.0°/00 and 34.2°/0o0.

At the 50-meter level during the northeast monsoon survey,
most of the water had a salinity of about 34.0° /oo, with a num-
ber of centers with lower values, 33.6°/co to 33.4°/oo. The
salinity was very uniform during the southwest monsoon, all
values being close to 34.2° /oo or 34.3°/00.

Magnusson (1970) found very uniform surface temperature
of 28°C — 29°C in the Sulu Sea on several cruises. He reported
the greatest plankton abundance in Mindoro Strait, around the
Tubbataha Reef and off southwest Palawan.

He also reported the existence of distinct thermoclines
which were merely observed in these waters. A thermocline
was observed in the northern Sulu Sea in September-October
1968 at 100 — 150 m over great depths but only 75 — 100 m
in the shallower waters. He also observed the existence of a
thermocline across Mindoro Strait in November 1968 with the
upper limit being as high as in 20 m depth with an average
drop in temperature of about 1.7°C per 10 meters. A thermo-
cline was also found outside the edge of the continental shelf

off Northern Palawan in 50 — 75 m depth with an average
drop of temperature of 2.1°C per 10 m.

ROUNDSCAD FISHERY

Spawning Areas of Roundscads.

There are very few studies on the distribution of £

. aye - ish
and larvae in the Philippines. One of the most comprcheniff:

was the work of Wade (1951) on the distributi
. ‘ strib
tuna-like fish larvae from the collection of th:ul?:irzf rund and

Wade (1951) found many unidentified eggs and larvae in the
coﬂectlon- (showing the importance of the waters around the islands
as spawning grounds for pelagic fish): degree of accuracy: namel
Grammatorcynus  bicarinatus, Thunnus albacares Ka;‘.m .
pelamis, Euthbynnus yaito, and Awuxis sp. ' Lo

Wade (o0p. cit.) made note of the abundance of materials

collected, especially of man i
. s y small s i
be identified as to species, pecimens which could ot

S.lx irregularly timed trips to the Sulu Sea showed that most
_tuna-llke larvae were taken during December and Januar Osd
it appears that the greatest number of larvae was taken Zl,u::
the months of lowest water temperature while the least nutnbt:g
was taken when the temperature was high. Tows made durinr
dark.ness were three times more productive than those made a%
daytime and the larvae were more widely distributed. Wade
also note'd a downward migration of the larvae at daytimf;. These
observations were verified by the findings of Tiews (1958) and
Magnusson (1970) in the case of roundscads.

Figure 2 shows the distributi
/ tion of tuna spawning are
based on concentration of larval tuna-like fish collected tﬁrougf:
out t}lxe year from October 1947 to November 1949, The great
majority of the larval forms could not be identified accurately.

d
] (

Zooplankton and Fish Larval Distribution

In the Philippine Sea

As Philippine contribution in the Co-o i
of the Kuroshio (CSK), two cruises ( a speu:‘:;lx:: frt;(:z
from 20 May to 31 July, 1968 and a winter cruise from
25 January to 30 March, 1969) were conducted on board
the R/V Researcher of the Philippine Bureau of Fisheries,

The area covered was the eastern s i
- n side of the Philippine
archipelago from the portion north of the tip of Ii.aup;on
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Island to about 21°25’N, the eastern boundary ¢=:x0t]Ee:nd1n(g1
from the east coast of the archipelagc to about 32 be,lan
the southeast extending off the east coast o’_f .Ka'ra Son?,
Indonesia, (which is now known as the. P%uhp'pme ea).
Tan et al. (in press) described tl_le distribution of z00-
plankton volume and the density of fish eggs and larv:;; 1; .
the samples using standard Norpac pls'mkton n:ts. tiarls
from 68 stations from the summer cruise anclri!i 9 :r.tafﬂ:)]eS
from the winter cruise were analy:sed. The higher ‘lrtted
for zooplankton, fish eggs, and fish larvae wm'(:r )po
together in Figs. 3 and 4 (modified af.ter "Tan, et f‘t. b _
Figure 3 shows the distinct variation in the dns'tn ut:}:ﬁ
of zooplankton volume during the summer iri.xllsgoow; ;
maximum density of values higher ttllll:n hllg()h(:3 s:n ‘/v a,s o m
ing i separate areas;
Omccll;r::]ai glulff,o?zll:ifr):daby patches in northern Luzon, the
Bicol Peninsula and southeast of Mindanao. e
currence of fish eggs was very variable; -
tinct’ch;;c:;tration of fish eggs was noted in the southei:;n
section of the area under study, the maximum dazccurrang
east of northern Mindanao, southeast of Mindanao,
Samar Island.
- ;)l'fl contrast, fish larvae were present in almost all
stations over the area investigated, the highest concentra-
tion being in a station of Luzon.

There seem to be three areas of concentration of fish
larvae separated by areas of minimum value from nortl:'j to
south, which are those near the coast, those off the shore,
and those far from Mindanao Island.

During the winter cruise, a richer crop of zoopIaI:kton
was recorded. The highest value of 925 ml/1,000 m Waz
recorded north of eastern Luzon and east and southeast o
Mindanao.

The density of fish eggs concentration appears  to
parallel the high total zooplankton volumes in most stations.

Very high counts were observed in the coastal Ozgee;s
off Bicol Peninsula, numbering up to 15,600 egg.;/ 1,? B'r:-_-loi
This is followed by nearby areas west and sout do' 1the
Peninsula, east of Mindanao, northern Luzon, and in

ROUNDSCAD FISHZRY

were occupied while 4
second trip,

components were plotted in Fj
ton ranged from 87 ml to more
m* as found by Tan ez 4l (in

were most abundant and rang
the animal components in th
mon genera were Calanus, Eucalanus, Rhin
Corryceaus, and Tenora.
ranged from 4% to 68%
Chaetognaths ranged from 1%
observed in almost al]
observed that the fish |
fish eggs although there
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offshore areas east of northern Luzon,
the presence of a coastal and oceanic

As for larval fish dens;

There also appears
maxima,
ty, there were concentrations of
high counts in areas north and east of Luzon, the highest
value from 1,500 to 2,000 larvae per 1,000m? being found
near the coastal waters off Bicol Peninsula.

There was a more evenly scattered distribution of fish
larvae all over the area (Fig. 4),

Around Palawan

Under the above programme,
was also surveyed around P
of the Researcher was made
5, 1968 covering the w
through the west coas

zooplanktcn distribution
alawan Tsland. The first trip
from September 18 to October
aters off the entrance to Manila Bay
t of Mindoro Island to the north-
n Tsland southwards to the Sulu Sea.
e second trip from November 5 t0 20, 1968 was off the
western coast of Palawan., The main objectives of the trips
were to determine the fishing potentials of the area and to
explore possible areas for trawling,

Part of the invest
trips was the study of
tribution in the area.

gations carried out during those
the plankton abundance and dis.
During the first cruise, 67 stations
6 stations were covered during the

The significant concentrations of the major plankton

g. 5. The volume of plank-
than 1,000 ml per 1,000
press),

The plankton was dominated by the copepods which

ed from 139 o 80% of
€ sample. The most com.
calarus, Oncea,
Crustaceans other than copepods
of the total amount of organisms.
to 35% while mollusks were
the samples examined. It was also
arvae were more abundant than the
were more fish eggs near the shore.
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The high plankton standing crop almost all over the
area studied during the cruise leads us to recognize the
high productivity of the area.

In Lamon Bay, eastern Luzon

A hydro-biological survey off the eastern part of Luzon
covering the region from the coast of Quezon Province to
the Bicol Peninsula, with latitude 15°20'N as the northern
boundary and longitude 124°30’E as the eastern boundary,
was undertaken from April 12 to 17, 1967 on board the
Researcher.

Ninety-one plankton stations were occupied, two ver-
tical plankton bauls were made at each station, (one with
the Norpac net and the other with the Mamutoku net. A
comparative analysis of the difference in the filtering capa-
city of the two kinds of nets was made and it was found
that the Norpac net was more efficient than the Maru-
toku net. No significant difference, however, was found
between the plankton volumes of the day and night samples.

Magnusson, ef al. (1970) reported that zooplankton was
abundant in Lamon Bay proper but extremely scarce east of
it. It was also observed that the copepods, particularly
the calanoids, dominated the zooplankton group. Several
crustaceans were found dominantly occurting in most
stations while among the chactognaths, Sagitza was the most
common. The hydrographic conditions in the area were
complicated, indicating interchange of different bodies of
water and that the zooplankton distribution was correlated
with certain hydrographic features.

The percentage frequency of fish eggs and larvae in the
eastern section of the area was somewhat higher than in
the western section of the region. Fish larvae were found
at almost all stations.

Magnusson (1970) likewise confirmed previous find-
ings that fish spawn in all parts of the Philippine waters
although certain areas have greater densities. This is there-
fore indicative of the presence of more intensive spawning
areas, and was found true in southern Palawan waters
more than in northern Palawan, in September to November,
1968. Other areas where relatively more intensive spawn-
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ing took place were off Manila Bay

Sea, Samar Sea, and within the w
pelago.

o t;Ig':s:n ‘Sjn;?l}fsl indicate thfr widespread disiribution of
S o.f e 1:111 arvae both in the internal and territorial
oy o] ppines. More studies, however, are needed
i ekwmin e true 1den_t1ty of these fish larvae especiall
aken in large quantities. It is possible that some o{'

l 1 -E l . . l f l 1
€se a!'ae’ i not ¢ l:r‘.l'a. ]Ilt)’ are 0se o roun sca s’

as these larvae are found i b )
sescd Sy foameie, in the vicinity of important round.

Mindoro Strai, Visayan
aters of the Sulu archi-

THE MARINE FISHERIES

. Fish is the primary source of
mal protein in the Philippines.
in the daily diet of the Filipinos.

The annual production of fish
ment of the fast growing populati;
of some 989,000 mt was only 73.8
the people. More than 90% of
come from the marine fisheries.

The general marine fis
offshore areas,

protein and supplies 67% of the
In fact, rice and fish go together

however, has not met the require-
??. In 1970, the total fish output
70 of the fish nutritional need of
the fish produced by the country

= inshhrrf:sources include t.hose of the inshore and
Nion i ]ote fesources consist of many demersal
e o 8 ryf_pe agic species. Up to the 1960s only the
T by ; w;;e ished extensively, and fishing was comparatively
- Whichp i .e'offshore resources include pelagic and demersal
e e emare sxm}tlar to those caught in the inshore areas ex-
S5 ifod er catches were_taken offshore by the use of l;rger
g e.rn equipment, fishing gear and vessels.
- m]:ndlsfi:;leis of th;. country have been arbitrarily subdivided
—— bradds!};, ie., \1shponc.i 'cultu‘re (mostly of Charos chanos,
(Table, i water): municipal fishery, and commercial fishery,

Municipal Fisheries

boats;T(h;;tt: I:re ab;ut 3500,()00 sustenance fishermen using small
. ore than 3 gross tons) which mak ici
) : make up the municipal
produced in 1970 some 511,000 t i
i ons of fish. This
m?de up 51.6% .of‘ the total production that year. However
s sustenance fishing, which is the main source of fish pro:
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for roundscads changes with the prevail-
and in most islands, the fishery is shifted to the
i.e., northeastern section during the southwest
monsoon and to the western coast during the northeast monsoon

as in Masbate, Palawan, and in southern Luzon.
The bagnet and purse seine vessels operate during the dark
nights for at most 20 days a month. Dinglasan (1967) reported
and operation ©

on the introduction, development, description,
the modern purse seine in the Philippines, while Mane, et dal.

(1969) described the purse seine and bagnet which were mainly
the gear used for roundscads and the possibilities of their being

introduced in other regions of Southeast Asia.

Roundscad catches for the past 15 years show the rapid
development of the fishery especially with the introduction of
the modern purse seine (Table IV). Roundscads were fished .
to a limited extent before World War II, but they became com-
mercially more important after the war. With the use and de-
velopment of bagnet and light, the roundscad became the prin-
cipal catch, especially since 1963 with the introduction of the

modern purse seine.

The Fishing Gear for Pelagic Fish
The use of kerosene lamps in commercial pel

started with the operation of the round haul seine. The use of
bagnet and light was first started in the sustenance of “municipal”
fishery, sapiao in the Visayan Islands and by 1935 it was picked
up by commercial fishermen using larger nets and dugout boats.
The bagnet quickly outpaced the round haul seine which was
not only cumbersome but also expensive to operate (Table V).

The Bagnet (Basnigan) Fishery
The bagnet fishery expanded greatly especially after the
Second World War (Manacop and Laron, 1953). Most -
vessels used a large dugout with powerful 220 hp diesc! E |
engines. A 10 to 15 KVA electric generator was used o !

cupply electric current for the powerful lamps to lure the
y from home base and do

fish. These vessels operate dail

not take ice when going to the fishing ground. Such ves-
sels are found in Rosario, Cavite, (Manila Bay), Tayabas
Bay, Mercedes in the Bicol region, and some patts of

Palawan.

The fishing activity
ing monsoon,
protected coasts,

Ruantity {in tons)
18,885
19,322
21,050
21,904
23,783
735,258
9,125
58,527
80,294
99,939
9¢€,089

-100, 327
87,521
109,729
150,713

Lr
ST TN

agic fishery

1956
1957

Year
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1989
1970

TABLE I U . Tﬂtal n ndsc; O A4 .
annual catches Of rou d ads f r 15 ears (1956"70)
k.
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duction  1960-1970.

i of Pro-
TABLE I. Quantity and Percentage of Fish Produced by Source-

Sustenance Fishing

Quantity

Municipal Fisheries and
(metric tons

~ Fishponds

Comme rcial Fishins
Vessels

Year

THE

Percentage

)

. Percentage

Quantity
metric tons)

) Percentage (

tric toms

Guantity

(me

59.48

26.99 60,119 13.52 pisii o

120,022

1960
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duction in the country, regrettably is not properly documented
because the municipal fishery is not under the control and super-
vision of the national fishery office, the Philippine.. Bureau of
Fisheries.

It is estimated that the
fishing boats in the munici
motorized.,

re are probably as many as 200,000
pal fishery one-fourth of which are

Commercial Fisheries

There are about 2,284 licensed commercial fishing vessels
(1970). These fishing vessels vary greatly in size, ranging from
31 to 600 gt, mostly averaging about 39 gt and operating from
50 to 800 km from the home port. There are some 900 vessels
of over 30 gt which produced 381,877 t of fish (more than
38%) or about 4.25 t of fish per gross ton of fishing vessel,
Roundscad forms one of the most important catches of this
fishery, totalling some 150,000 ¢t in 1970.

Bagnet and purse seine catches formed more than 55% of

the total catch of commercial fishing vessels in 1970 (Table IT).

Species Caught by Light Fishing ( Bagnet and Purse Seine )

More than 25 species of pelagic fish are caught in com-

mercial quantity by light fishing. Besides the roundscad, Decap-
terus, the species commonl]

y taken with light are sardines, Sqr-
dinella sirm and Sardinells

fimbriata, anchovies, Stolephorus spp.
and Engraulis, chub mackerel, Rastrell

iger spp., Spanish mackere],
Scomberomorys commersonii,

slipmouth,  Leiognathus spp., ca-
vallas, Caranx, big-eyed scads, Caranx, vyaito tuna, Euthynnus
vyaito, skipjack, Katsuwonus pelamis and frigate mackerel, Awxis.

Table III shows the production of the three most important gear
for pelagic fish.
The Fishing Grounds
The major fishing grounds
concentrated in coastal and
throughout the country. The

for pelagic fisheries are usually
shallow seas between the islands

principal fishing grounds covered
by bagnets and purse seiners are northern Palawan-Mindoro area,

southern Sulu Sea, Turtle Tsland Group, Sibuguey Bay, Ragay
Gulf, Tayabas Bay, Davao Gulf, Lamon Bay, and off San Miguel

Bay. Fig. 6 shows the comparative production of the principal
fishing areas for the past 15 years.
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Another type of basnigan vessel was that developed
in Navotas, Rizal, (Manila Bay), using the larger launch-
type hull.  These wooden vessels of 30-60 tons are provided
o o o with large fish holds which ate loaded with cracked ice
18513 ¥ 8 & F T & & ©o v 2 in metal tubs. These vessels fish far from the Manila Bay
£l area especially in Palawan waters, operating for 10 to 15
@ | e days before returning to Manila with their catch. These
|~ vessels may also be used exclusively as fish carriers. Rasa-
] G o R e lan and Villadolid (1951) described in detail the develop-
2 2l 18 & g g % :L% I3 NN ment of the different types of basmigan as well as their
2 slel e ™ C aw e B B F R construction, operation, and a prospectus of the gear.
— = 8 £ W T T T = I . £ y 4 e .
p n view of its etfectiveness for catching pelagic fish
5] 3 with less manpower needed than the sapiao, the bagnet be-
) . .
@ . E came very popular all over the country. Since 1956 the
5@ ' . “ & E 3 dugout bagnet fishery of Rosario, Cavite, has reached its
R Bl s e E R § T g\ & FA 4 apex on boat size as the size of the vessel is limited by
x- © :2 : the common available marine engine and the largest dia-
ﬁ% E o 1 meter of the log for the dugout hull. Further, the number
“e ‘; . ;)f bagnet vessels in Rosario, Eavite, has been 6noreh ac;;
w4 ® o o o ¢ in @ o 0 i ess stationary since 1956 at about 100 units. One
E% E o & % & 8 EUB}_ & R 3 = (c:; ";' of these vessels move out of Manila Bay during the height
:: :3 oo @ e b P o 1 of the fishing season to northern Palawan waters, Tayabas
EE y Bay, Batangas Bay, Mercedes, eastern Luzon and nearby
- & fishing grounds.
o a i ' i
g - 1 The bagnet is the second most important commercial
-% & a2l = o oW o d 2R =Y ‘§ 2 gear at the moment in the Philippines, being surpassed only
33 o ¥ = e K by the otter trawl (Table IT).
'&é » | e In 1970, there were 858 basnigan units, of which
e a about 509% are from three to 10 gross tons. The im-
2 & 2 29 3R E S % \ﬁ & ! provement made on the gear with the use of brighter lights
> = L A c[o; Z:- :; :: :‘ g S8 R and synthetic (kuralon) nets helped in the rapid expansion
g é o @ 9 o€ £ oWy 2 _ of this fishery.
& The Purse Seine Fishery
. - ' Non-mechanized small purse seines, the talacop and
& 25 8 8 3 § o = §. & o : kub-kub, had been used by small commetcial fishing vessels
- T EEFEFErF e T '

for a long time especially in Manila Bay, Yet they were
inefficient and were mostly used for catching chub mackerel,

_; a species which commands a much higher price than the
roundscads.
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Although Herre (1973),

from Philippine waters, namely, Decapterus kurroides Bleeker

(1855), Decapterus lajang Bleeker (1855), Decapterus macro- 1
soma Bleeker (1851), and Decapterus russelli Ruppell (1828), .T
only two species could be differentiated in the commercial catches. |
The first species, D. kurroides, is very rare.

f
Tiews, et al. (op. cit.) and Magnusson (op. cit.) concluded P I

recorded four species of Decapterus f H
\

ok that only two species of roundscads of commercial importance “f
g‘: ° can be distinguished in Philippine waters. These are Decapterus (i
E,.g ® pd i3 Bl AL i russelli (Riippell) and D. macrosoma (Bleeker). Table IX i
w2 » n O $ GO) 8 o o o o = . W a 5
23 glwed® g add oo shows the diagnostic characteristics separating the two species. .
£E 2l aes * No characteristic differences could be found to distinguish clearly
':_a i one species from the other in the number of vertebrae, of gill

Efé' rakers, and of other fin rays. Biological studies indicate that

Qs D. lajang is probably synonymous to D. macrosoma. In any

E g 9 case, the genus is awaiting a revision on a regional basis.

Bl 153

8‘3 T Bionomics and Life History

E§ = © cmpos

Bi (431888 BE8RERR Reproduction

) PPl Sdd ¢ The dominant age group in the fishery usually matures

= o [SVI o i i .

£% p - uniformly and slowly. Tiews, et al. (op. cit.) observed

§ 2 g that the gonads developed from maturity stage I-II to stage

3e IV-V  (eight maturity stages were distinguished) from

&3 February, 1957 to January, 1958. The stock disappeared

E'E from the fishery with the gonads not yet fully ripe for

g8 a spawning. Thus the exact spawning time could not be

égg 'g b ae . determined because fully ripe specimens were not available.

) 2 : M g‘;‘é f: b E o » o Tiews et al. (0p. cit.) also reported that the spawning

= w| et pRag3, 0 & iod of both species of roundscad ds from Novemn-

= S e REE n period o species of roundscads extends from Novem

~ § -1 g’ o o ? 55 ber to March in Palawan waters, while off Manila Bay

= < 2 @3 4 - 2

= s |88y BEEgsd 2 area there seems to be a delay of one to two months. Mag-

& R lédFas naAe@A

nusson (op. cit.),on the other hand observed that spawning
may start from October and cxtend to April for both
species with greatest intensity during the latter half of the
period. When the fish leave the fishery, the majority have
reached stages IV and V. Magnusson found very few
spawning fish (stage VI) in D. macrosoma carches in Oc-
tober to February and in D. russell; catches from November
to March. The spawning period of D. russelli might there-

be slightly later than that of D. macrosoma.  Onply very
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The introduction of the modern purse seine may be
traced from the success of the bagnet to improve further
its efficiency. Previously, the stickheld lift net, the boki-
ami, was introduced in the late 1950s especially for catch-
ing roundscad but without success.

In 1962, a private operator introduced a modern U.S.
west coast-type purse seiner equipped with puretic power
block while using similar lighting methods as those used
by the basnig vessels. In fact these vessels may be used
as light boats for purse seiners.

The following year, through representations made by
the Philippine Tisheries Commission, the FAQ sent a purse
seine expert to the Philippines to demonstrate and extend
technical know-how in purse seine fishing. He success-
fully convinced fishing boat owners to shift to purse seining.
This led to a sudden increase in the production of com-
mercial fishing vessels by 25,000 tons in 1963, which was
about 13.1¢5 increase in annual fish landing (Table V).
Whereas, a basnigan carches up to 100 tubs or about 3.5
tons of fish in a single night’s operation, a purse seine
vessel catches from 1,000 to 3,000 rubs (35 to 100 t.) of
fish a night. The record catch of a modern purse seiner
in Palawan waters is about 100 tons {Rasalan, 1968).

The success of these operations led other boat owners
to purchase similar fishing gear and vessels, the number of
purse seiners increased 10 five units by he end of 1963
and to 50 units by 1965. Rasalan (op. cif.) further stated
that the modern purse seiner used in conjunction with light
proved to be more productive than any other fishing method
for pelagic fish, so much so that fishing boat operators con-
verted their old basnigan and trawlers into purse seiners and
at the same time new ones were procured from Japan and
Norway.

At the moment there ate about 60 units of modern
purse seiners with size ranging from 60 to 180 gt operating
in the country. Each vessel produces, on the average, 800
t of fish per fishing season of seven months. About one-
third of the fleet has been constructed locally. It is es-
timated that approximately 87,000 mt of fish have been
landed from putse seiners in 1970, which is equivalent to

ROUNDSCAD FISHERY
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about 22% of the combined i
bot production of i
fishing vessels of the country. ol commercial

The joint effort of the Philippi isheri

ppine Fisheries Commission
and the szLO-UNDP Deep Sea Fishing Development Pro-
gran?g;e, Whlth the co-operation of the private sector, made
possible the rapid expansion of purse sei ihing i
light throughout the country. ’ seine by with

THE ROUNDSCAD FISHERY

The roundscad is undoub
o dscac tedly the most important i
fish in t}.m P_hllfppmes (Table VI). 1In 1970, somi 150 _“C;’ n:n:f:r?}?]
comrtﬁr(c;a};;shmg vessel’s catch were roundscad. This ’ts more tha:
one-thir 5%) of the total fish o

ne-t o production of the couatry.

g;h ';‘s If:uopular for it s Io.w priced (as the catch is mostly smal]iy 1;‘;‘;
E. .) and is caught in commercial quantities the year l'OllI,ld.
. ven before 1956 this fish has been an important commercial
;,ecles. As early as. 1957, Tiews (op. cit.),in his report to the
government of the Philippines on his researches on the marine fishe
resourfces of_ the country, noted that the roundscad was one of thrz
yerjlr ew f;she;si in Philippine waters which was always caught
in a;.:ge quantities most of the year. This fish, which was mostl
g;ia:i :::mNPalaw;r; waters, Batangas and Tayabas Bays Mercedesy

orte, Ragay Gulf, and northern Zamboan , ,
. a,
(1:1'1/1;' 9: tﬁf thi tozl tIllandmg of commercial fish in 19588 I-;:ecoip
ed then that further development of the rounds ) :
t . cad fish
be pursued since the fish is popular among poor peo:le. ey et
5 hinAlthough the fish is caught throughout the year in all principal
ishing grom?ds and. on all coasts of the country, there is a marked sea-
;c:n Mof t;:e fishery m.the different fishing grounds. The season starts
‘ arc . and .ends in August with peak production during the dry
season of April and May (Table VII). The total catch in a few
main fishing grounds is listed in Table VIII.
The roundscads form the basi i
he 1o sic species of the pelagic fish
comprising in 1970 about 70.3% of the total of basnigan Eatches e“(ri!
64% of the purse seine. -

Identification

P}..nTl?e studies on the biology of roundscad, galonggon s, in the
i lppmes come most-ly from the papers of Tiews (1958}, Tiews
et al. (1970), Ronquillo (in press), and Magnusson (1970). ’
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few fish, if any, feiurn to the fishing ground once they
have left to breed.

The fecundity between the two species varies greatly.
The average number of eggs per fis

h was 67,900 to 106,200
in D. macrosoma while it was much less in D. russells,
(28,700 to 48,700), according 1o Tiews, e 4. (op. cit.).

Infestation with Nematode Parasites
Tiews, et al. {op
of nematode parasi
. that infestations in
Palawan waters tha

russelli
32 - 39

30 - 33

51 - 66
3,7 - 4.7

D. russelli
4,0 - 5.1
3.0 - 3.7

. cit.) reported on the infestation rates
tes in the two species. [ was found
both species were higher in fishes from

n those from the Manila Bay approaci
which may indicate 4 certain degree of separation of fish
stocks in both areas. For example, the females of D
macrosoma  from Palawan waters were infested on the

average by about 3.6 parasites per fish while those in Manila
| Bay approach by 1.3 per fish. The males of D. russelli
g from Palawan waters were infested by about 5.5 per fish
while those from Manila Bay approach

only about 1.6 per
. fish. The parasites have not been determined. However,
recently, Velasquez (per, comm.) who has been studying

parasites on Philippine fishes, stated that these are larval

marine forms of the nematode belonging to the subfamily

| Anisakinae, and cannot readily be properly identificd.
Food and Feeding Habits ‘

macrosoma
74 - 93
4.9 - 6.3
26 - 32
34 - 38
4.7 - 6.5
3,4 - 4,3

D.

Tiews, et al. (op. cit.) reported that the roundscads

were primarily zooplankton and fish feeder.
1 Examination of stomach contents of D macrosomnia
March, 1968 to May, 1969 verified the fact that this
species was definitely a particular feeder,
plankton components (copepods ), mysis st
The fish prey to a larger degree on other
- scales, fins, and vertebrae are found in

1 Popidation

from

and D.
TABLE IX. Diagnostic differences between D. macrosoma

feeding on larger
age of crustacean.
fish, as invariably
their stomachs.

Body depth in standard length
Head length in standard length

(Region - from head to the

first scute)

Pectoral length in standard

Scales along lateral line
length

Finrays of 2nd dorsal

No. of scutes

Tiews, et al. (op. cit.) reported that the fisheries in Palay
waters exploit chiefly D. macrosoma while in the approaches to
: Manila Bay, it exploits more of D. russelli. In Palawan waters,
only 03 to 4.19% of the roundscad catches from April 1o
‘ November 1957 was D. russelli. ‘

However, during the  north-
€ast monsoon season from December to March/April, the catches

an
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were more considerably mixed with D. russelli at a rate between

21.8 and 66.8%.

Magnusson (op. cit.) also reported that D. macrosoma and
D. russelli were found mixed in the catches in Palawan . waters
where most catches originated. Experimental trawling in south-
east Palawan waters (50-90 fm depth) caught almost entirely
D. macrosoma with the exception of a few D. russelli. In the
offshore areas of northern Palawan (100-125 fm depth), however,
the catch consisted exclusively of D. russelli. He also poted
that there seemed to be a predominant catch of D. macrosoma
between islands while D. russelli predominated at the outskirts
of the archipelago.

Continuous sampling for pelagic fishes at the Navotas Fish
Landing bas been carried out since 1967. Recent samples for
roundscads taken at this landing during the 1971-72 season in-
dicate the scarcity of D. russelli from the commetcial catch.
The catch from most fishing grounds which supply roundscads
to the Manila market consisted almost entirely of D. macrosoma.
In contrast from September 1968 to February 1969 about one-
third of the landed fish was D. russelli.

The smallest D. macrosoma that entered the fishery early
in 1972 (January to February) was with a mean length of from
7.6 to 12.9 cm in almost all fishing grounds of the country
(Table X). When they leave the fishery a vear later, by Novem-
ber to March the following year, they have attained a mean
length of 19.6 to 20.9 cm. Extra-ordinary large fishes (29.2 cm
and 33 cm mean length) were sampled in March and February

1971, respectively, in Palawan waters (Table XI).

Roundscads do not usually enter Manila Bay probably be-
cause of the absence of suitable food organisms inside the bay.
The main catching places were a little offshore with depths rang-

ing from 20 to 25 fathoms up to 100 fathoms.

Size Composition and Growth Rate
Based on commercial landing samples from 1937 to 1959,
Tiews, et al. (op. cit.) reported that the fish sizes for both
species varied on the average between 8 cm to 20 cmj; that the
size composition of males and females was very uniform; and
that variation in the growth differences between the sexes was
not likely. By using the Petersoen method the yeatly growth

ROUNDSCAD FISHERY

pterus macrosoma sampled

rcial catches in Manila Bay, indicating the

on by date in the different fishing grounds

total length of Deca

comme

size distributi

TABLE X. Smallest mean
from the
(1971-1972),

Gear Mean Total
Length (cm) No.

Locality

Date

176
152

10.8
603

11.5

Purse Seine

Palawan

January 1972

February

12.87
10.6

February

175
134
121
230
191

603

" Zamboanga

January

10.6
1.1

L]

February

February

7.79
7-6
12.9

Lucena,Quezon

February
February
February

February

n

Masbate

8.3

Trawl

Off Manila Bay

115
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116 tate was estimated to be about 6 to 7 cm for both species, The (! t
roundscads of sizes 15 to 20 cm caught by the bagnet were es. 9 |
timated to be on their third year of life or age. f,
Magnusson, (op. cit.) however, reported the growth rate to fl\l
greater, ie., 7 to 8 cm g year. He found few specimens I
I G T S from Muro-ami catches with modes 26-27 ¢m, 30 cm, and 33-34 f (
SR RTYR = cm which represented age groups II and V, respectively. He il
. added further that these older fish spawned every year. |
BE% Tiews, e al. ( 0p. cit.) reported that juvenile fishes entering
Egé the fishery at the start of the year from January through April
“a are in their second year of life (age 1); growing rapidly in length
§§E’ 2 month by month.  Berween October until April of May they
gy ES o wn = have nearly reached maturity on their third year of life or age
5. |83/ foafeRofgecwni then leave ¢he fishery, to breed in places wo,
SE. [—4% o:.«:o:‘-‘cﬁg?:g&?-‘ o o and then leave the Iy, to breed in places un own.
o -‘—EE gg I Length-Weight Relationship
;S_L é'i% Magnusson, (op, cit.) computed the length telationship for
$.8 both sexes of D macrosoma and D. ryssell; based on 5,899 in-
Q=+ dividuals of D, macrosoma with length range from 8 cm to 30
3 E-E g o § cm and 3,744 individuals of D, russelli with length range from
£ §§ ” :79; ... E ME o= o= = oz o= 85 cm to 28 em. The equation W = alb and jis longarithmic
8.~ § o L transformation were yse( to express the relationship between
;'55’ o E length (in cm) and weight (in g).
8 Eg & For D. nacrosoma the values were found to be:
§83 a = 0.005639
F2E8 b = 3.16994
g;u: 5 o . and for D. ryssely;
S =1 e g 34 a = 0.0099771
; §|8=csz::8:cc 23 : b = 3.01520
5 314 3 2
[
5 S PEVELOPMENT PROSPECTS OF THE pry acyc
&= > 3 o (ROUNDSCAD) FISHERIES
b ffpfosiip
5 ﬂ g . @ ':EII, 'E $ES E E 3 The production of the marine fisheries by and large is mainly from
‘3 gﬁé.’égéﬁgﬁgéé’g dlecoastalwatersofthe
=1 L= -]

country. Kvaran (1971) estimated that
20% of the total producti i

and the municipal fishery (511,000 ¢ ) may be considered to have
been obtained from within the s

OW waters (to 200 m deep) of
the archipelago.
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This would correspond to a total production of 804,000 t, or
an average of about 48 t per sq km in the shallow waters with a
total area of 163,372 sq km. Very roughly the above production
may consist of about 300,000 t of demersal fish and 500,000 t of
pelagic fish.

The pelagic fish produced from shallow waters (500,000 t repre-
sents just 3.0 t per sq km on the average.

Based on the above estimates, and other related works in the
region, Kvaran (op. cit.) estimated the potential catch of pelagic
fisheries in the Philippines to be just twice or 650,000 t in shallower
waters from the deeper continental shelf, which has an area of about
1,500,000 sq km,

This would give a total potential yield of about one millicn tons
of pelagic fish from the Philippine inland and territorial waters.

This estimate is in close agreement with previous estimates by
Tiews (1966), Shimura and Gulland (1970).

In view of the position of the roundscad fishery in the pelagic
fisheries of the countty, and the fact that the fishery is mainly based
on immature forms, we may be on the safe side to conclude that,
this fishery can be expected to expand further almost twice the
present production, or until we find the breeding stock and it becomes
available to the fishery.

With the use of the German and big-opening Norwegian trawls
in deeper waters, pelagic fish, of which 50% may be chub mackerel
and 10% may be roundscads, are now taken in the Visayan Sea (Sar-
miento, per communication).

Similar experiences have been reported by our gear technologist
in the field, It is possible that the breeding fish may have dif-
ferent habits and do not become attracted to light, become more
sedentary, and feed on benthos as reported by Tiews, (op. cit.). 1f
this is so, the older and larger fishes may be made more available to
the trawl fishery and these may be the missing breeding population.

This is one phase of the fishery which is worth looking into.
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CELEBES

Fig. 6. The most important tishing grounds for roundscads over a
period of 15 years (1956-70) in the Philippines.






