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ABSTRACT

This brief review of the coastal and high-seas resources of
pelagic fishes in the western Pacific is intended as background
material in planning for a symposium to be held in 1972 during
the 15th Session of the Indo-Pacific Fisheries Council, and was
prepared at the request of the 13th IPFC Session. The area
covered in this report includes Japan and Korea in the north
and New Zealand, Australia, and the coastal waters of the In-
donesian Archipelago in the south. The general features of the
fisheries and the hydrography in the western Pacific are dis-
cussed. A more detailed review is made of the more important
pelagic fishes which include the categories (1) jacks, mullets,
etc., (2) herrings, sardines, anchovies, etc., (3) tunas, bonitos,
and skipjacks, and (4) mackerels, billfishes, cutlassfishes, etc.

* Reprinted from the Proceedings of the Indo-Pacific Fish. Coun., 14(II):
115-138, Nov. 1970.
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MEP Y INTRODUCTION RO
This brief review of the coastal'qnd'..hlgh-sca's fesources of pelagic
fishes in the western Pacific. was prepat in respons¢ to 2 request
made at the 13th Session of the IPFC (Indo-Pacific Fisheries Council) < £ tuods_atanes
held in Brisbane, Australia, on 14.25 October, 1968. The document & rigga;ggg;;;:?:;g:;% .
provides background information needed for the planning of a sym- AL L ke 83
posium scheduled to be held in 1972 during the 15th IPFC Session. - 5 ae RomuEn —
Although the IPFC area includes the ‘Indian Ocean, We have - § g g RERE, " 3
focused our attention oft the western Pacific ‘and adjacent Waters: A 3
The recently organized Indian Ogean Fisheries Commission is already E
undertaking 2 Teview of ' the:Indian Ocean fishery resources. The g E“E by Jogg g
area covered in this report (Fig. 1) includes the waters extending *g §ﬁ§ 8t adel g ;..S:: o
from the Asiatic coast eastward 10 180°. For convenience, the 8 = uopy 19 @19q G
northern boundary has been placed along lat. 43°N and includes the " 1A < g
waters surrounding New Zealand,_Austtalia and the southern part of ’g ~ 122
the Indonesian Archipelago. A i §3 (FREINTE
In our discussions covering -thesimportant coastal and high-seas o - B £2q85 " adh afb % S2
pelagic fishery resources of the Westerri Pacific, we have restricted gﬁ i ' :
our comments relating to.the. fisheries of Japan and Korea to those :..3 K ; oo ; - g e
species whose areal distributions extend to southern waters or to 8 E SRRTE AT
fish that have related species in southern waters. &[5 4
In the following cections “we will: review briefly the status of 'g ?-’,g f3] ~ad4es wana
fisheries in the western Pacific and the hydrography of the area, and - E ﬂgﬁ °§’_5~? T e LR ' : e
provide details. of several of _the .more important commercial fish E L “ %
species. - For the latter, we have followed -the general classification £ i i
outlined in the FAO Yearbook . of Cateh; Statistics . (see, for example, E = ittt bitis 28VR
FAO, 1969): The pelagic fishes are discussed . as (follows (1) jacks, I - SR g o A E
mullets, etc.; (2) herrings, sardines, anchovies, ete.,-(3) tunas, bonitos, ‘g
and skipjacks, and 14) mackerels, billfishes, cutlassfishes;: etc. Ex- _ E
cept for providing figures on total landings, the  category of . shatks, B £ x - )
rays, and ‘chimaeras is not discussed: . )i 3 'SE 1 Eég loilg :.:%
{3 g . g% & 8 .:m §‘g‘~.‘,3:i ‘._‘."_
. SOME GENERAL ASPECTS OF  FISHERIES. -« | b .ﬁ%géafégga gsg‘ﬁgg :
: i : : b 6 i = =
IN THE WESTERN PACIFIC . 3g3555§§355§§'§§§
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Although precise data are lacking for some of the countries, €8 o TABLE 251
Indonesia and mainland China, the estimated total regional catch of R é‘"’es of growth of fiIsIherie :
20,849.7 thousand metric tons represents about 33 percent of the rom Comitini, 1970: Tablsf ;)roductmn 196067
total world catch. It should be noted that 2 substantial part of the Country
catches reported for Japan, Korea and Taiwan came from waters out- Growth rates
side of the IPFC area; €:8- apptoximately 15 percent of the total Thailand
d.emersal catch made by Japan Was taken from distant-watet trawl et Mol te 26.01
fishery. 11.6l
The growth rates of the fisheries in some of the Southeast Asian Indonesia
countries have shown sizeable increases in recent years. Table 11 Philippines 8.3t
which illustrates the growth of the fisheries for a few selected coun- y ) !
tries, shows increases ranging from 3.5 percent per annum for Japan Fatvan [l
to a high of 26.0 percent per annum for Thailand. Much of Thailand’s Japan 8.5 ;
growth is attributed to the rapid development of bottom fisheries 3.52 |
(Isarankura and Ki‘:lﬂmorgen—Hille, 1967). Even while further ex- Korea ; “f
pansion of the bottom trawl fishery can be expected, especially in 1 11.8 !
parts of the South China Sea (Menasveta, 1970), the pelagic resources Marine production only.
of the coastal and high-seas waters show promise of substantially 2 Excludes whaling |
tch from Indonesian Sources : Thail :. {
and, Statistical Section, Department of ill
|

n landings, €8 the present €2
cent of the total potential yield

greater increase i
d to be only 15 per
n the high seas by

waters is estimate s e
. es, B ;
Except for the tunas taken i » Bangkok. |
'

Malaysia, Mi
» Ministry of Agriculture and Cooperati
ves,

(Comitini, 1970).
Japan, Korea and Taiwan, much of the pelagic fishes taken in South-
east Asian waters come from coastal areas, mainly within 15 miles Fisheries Division. Annual St t
of land (Comitini, 1970). Shomura and Gulland (in press) in a o & atistics, 1968, b
recent review of the fishery resources of the western central Pacific of I“done;ia;’sms:::n;;dhb The Economic Develo I}'
s ranging from - Indonesian Economic Szt&itixgsIg%l{gl}r{i;u:ui;.g;inpz;nt i
,
|

potential yield of pelagic fishes a

s less than 50 m and at one million Pt
: ne iﬂheries Commis

sion. Fisherie

: 8

Ocean estimated the
S
tatistics of the Philippines, 1967

one to five million tons in water
ton in waters from 50 to 200 m.
Within the coastal area itself, there is wide diversity in the degree Lo
%0 B : : A . g~
of fishing intensity and in b‘l"ne fishing gear and tcchn.l.ques used. ‘In . b ey ﬁﬂfMt U, i
such as off Thailand, (Isarankura and Kithlmorgen-Hille, eau. Fisheries Yearbook i;g;t“'
> s .
i Tee Zealeiy Japan, Ministry of Agriculture and Forest
TYs

some areas,

1967), fishing is intensive, but in other areas such as ©

Australia and Indonesia, fishing intensity is relatively light. Further- Statistics and Survey Divi

more, fishing is generally confined to waters within visual distance Statistics of Japan- vision. Fisheries

of shore. While 2 number of factors contribute to this lack of an Fores. Eraneet

expansion offshore, the lack of suitable fishing crafts and the inability Yearbook, 1963? P:iia:t;ing Board. Statistical
to navigate are twWo of the most important. gzzﬁstﬁ. Office of F::;Zrzi Agriculture and

' erics Statistics, 1969. Fagshogk-of

of many fishermen
he fact that a predominant part of the pelagic
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253
pastes. This is even true of the clupeoids, which in other parts of

JACKS, MULLETS, ETC.
the world are either canned or reduced to fish meal.

i'.['his group includes a wide variety of species ranging from es-
ine species such as the mullets (family Mugillidae) to the truly

agic species such as the dolphin (family Coryphaenidae) and the
f (Cololabis saira).

“HYDROGRAPHY ] :
In the western North Pacific, the dominant feattll;e —
rent system is the Kuroshio. Upstream of the Ku;c:s' ;,N;. ,,\
Equatorial Current moves westerly north of' about lat.
east of the Philippines, the North Equatorial Curren;t a;.eparthe
two branches. The northern branch r'noves northv:;r Ko;zm;
ippine Islands and Taiwan, where it betfomes e ¥ ; Couﬁ
southern branch forms the eastward flo“'rmg Equa'ton o8
rent. After passing Taiwan, the Kuroshio flows n;ln a =
direction through the Ryukyu Islands. At the :::;l er::h e
Ryukyu chain, the Kurushio. sends off a branch. ;:; -
Tsushima Current, which provides warm c.quatcsar am.l th; {Y
Sea of Japan and to parts of the ‘-East C.hlmai | eathc o
Sea. The main core of the Kuroshio flows along e
Japan, and under average cenditions, tufns eastha: éumm
35°N and becomes known as the Kuroshio Extension .

. The regional catch of fish in this category in 1963 was estimated
¢ 1,003.7 thousand metric tons (Table III), which represents about
p]Fric;nt of ‘the total ‘world catch of 1,960.0 thousand metric tons,
actual landings of this group would be significantly larger than
- since statistics are not available from a number of the major
ies which undoubtedly utilize fish in this group, e.g., mainland
a and Indonesia. Furthermore, since species such as scads and
ets can be taken by simple fishing gear, the amount caught and
eported by the many subsistence fisheries located throughout
ea could be substantial. ' =
rincipal Species |
Jack Mackerel :
= Trachurus japonicus (Japan, Korea)
_Trachurus declivis (Australia) =
.~ Round Scad :
\ « Decapterus macrosoma (Philippines)
~ Decapterus: russelli (Philippines)
ey
| Cololabis saira (Japan, Korea)

‘For much of the tropical and southwestern Paci.f_ic are:s, 7
rent pattern is dominated by the monscons. Wyrtki (196 ’ {
..a.n 'éxé;!lient ‘review of the general Ermlat::: p:::legnpmo ing
ific. . At ‘the height o n
the southwest Pacific. . -
i fully developed over
high pressure system 15 _de
E‘:)brtuiigltthgTheg prevailing, winds are -pottheasterly l‘i‘loﬂh
n ;
Equator and northernly at the Equator. In th; solztﬂem
between -the Equator. and lat, 1078 they are southeasterly. N
of the sutface ocean currents shows a similar paftem to‘m
Figure 2 shows the general flow of the ‘surface .wrrems |
At the héight of the southern monsoon in August,

Equatorial Current is fully developed. Pacific water moves 1l

¢ i ‘ th of Halmahera Island (
cast Asia south of Mindanao and south o -

1t flow i hwesterly along :
The current flow is northwes - herty
Gu‘:nea and forms the principal source for the Equato

current.

dings by Country : izl 2

le IV shows the 1968 landings of the principal species listed
2. The jack mackerel (T. japonicus) landings in Japan reached
World War II peak of 595.7 thousand metric tons in 1960
an, Ministry of Agriculture and Forestry, 1963). The most
matic increase occurred in 1952 when the total landings increased
1 -92.6: thousand metric tons in 1951 to 206.3 thousand metric
. Other species of jack mackerel are caught also throughout the
the catches are mnot large. -

e fishery for roundscads (D. macrosoma and D. russelli) has
ed into the most ‘important fishery in the Philippines where
bulk of the western Pacific catches are landed. In 1956 the
catch was estimated to be 19.0 thousand metric tons. There
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has been a rapid increase in landings since 1965 and in recent years
the annual catch had exceeded 150.0 thousand metric tons landed in
1967.

The landings of saury (C. saira) have undergone considerable
fluctuations. Japan, the leading producer of saury, increased its
catches in the 1950’s and recorded a high of 575.1 thousand metric
tons in 1958 (Japan, Ministry of Agriculture and Forestry, 1963).
Since then there has been a general decline in catches, and in 1969
Japan's total saury catch was about 51.0 thousand metric tons (Japan,
Ministry of Agriculture and Forestry, 1970).

Method of Fishing ‘

The principal gear used tq catch jack- mackerel is the purse seine;
however, hand lines are also used throughiout the area. In the round
scad fishery in;the Philippines a specialized bag-net method of fishing,
developed in the post World War. II yeats, is used (Tiews, Ronquillo
and Caces-Borja, 1970). In recent years purse seining also became
more popular. The purse seine nets used were 250-270 fathoms long,
45 fathoms deep, and were hauled in by power blocks. The develop-
ment of this gear was chiefly responsible for the dramatic increase
in landings of this species. Fishing is done at night with the aid
of lights to attract the fish. ]

The saury fishery also utilizes a net and light system as the
principal method of -capture. This method, called the “stick-held dip
net”, depends on the strong phototaxic response of saury. Drift
nets are used also to catch saury in commercial quantities.

Biology and Stock Assessment

Jack mackerel are found throughout the IPFC and quite a bit
of the life history of this species is known. On the Pacific side,
T. japonicus is known to' move northward from the southern waters
to the north end of Honshu Island. = These fish remain in the Honshu
area until November when they begin the return movement to the
south. In the Sea of Japan, this species is known to move from

south of Kyushu Island near to the northern end of Honshu Island.

Spawning occurs from March to July (Fukataki, 1960).

Unlike the stocks of jack mackerel in northern waters which are
fished commercially, the stocks of jack mackerel in the Southern
Hemisphere are virtually untouched. The southern species, T. declivis,
occur in the continental shelf of Southern Australia, from Shark Bay,

Principal Species

.. Sardinellg fimbriata (Philippines)

L ———————————S
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Western Australia to Ne New
weastle; New South Wales
coastal waters of Tasmania and New Zealand ( Fraser ;ndangly;r:imrllg%h)e \‘

The potential yield of this! speci

species has been esti
b.e about 100.0 thousand metric tons (Gulla:idﬁnzmse:-i s g :1
tion on the life history and > 18 PrEaly, dpform- |

biology of T. declivis is !
Rt gy of T. ragmentary. I
simﬂ;’ht:o dtx;;x:b:ftlc:]rlz c{f kuncik scacl:i_ (Decapterus spp.) is prgaably ‘
. e jack mackerel. In the Philippines, th ;

scac? j;;l;fry dePe‘?d_s upon two species, D. macro:omapan;‘ 32 erul';'(;:;:'i }‘
S £ ;ugh gtudxc’s' of ‘the round scad in Philippiné  waters have- \
v ﬂrla made ‘recently (Tiews, Ronquillo and Caces-Borja, "1970: Ron- '
?w o, ‘19.70), mut:h of ‘the biology and population dynamics ,of the J
s’ul(-)- psrmc.ipa.l‘ speags are “still’ unknown. = The fishery is ‘centered in ‘I\
19?110 .} ea 'W:L;ae arsr:%- :st basefd tirlmiin]y on' 2-year-old 'fish ' (Ronquillo |
> /0. ‘While estimates ‘Of the size  of the resource are ail-
a.ble, an’expansion of this  fishery in the Philippines isall:;eelilc:::da"'r?d-
sible A(Tlews, Ronquillo and Caces-Botja, 1970) ' _P"’s'

considerable amount of information is i .
: available on the bi

gf the saury in the North Pacific. The appearance of saury embl-:ézi
Oam:t;)er off Japan, varies, with locality; off Hokkaido from August-
ctober and. off Honshu from September-December. The saury moves !
shore;rard :Ind southward with the onset of winter. | ;
... Presently a fishery does not exist for saury i ishetn, Han H
: ; e ; . ury in the Southern Hemi- ‘
sphere; but information being accumulated indicates that a sizable rc:- i

source m i i are . 2
Cny ay exist in the South Pacific (information provided by A, i

HERRINGS, SARDINES, ANCHOVIES, ETC."

The clupeoids’ and ‘related species :
T . pecies form the most important °
:}vmeught) group of fishes taken commercially in the erdl?orlinn 1;:;
\.vor!d catch “of clupeoids ' was 20,460.0  thousand ‘etric
constituting about 32 percent of the wotld’s ‘total fish catch.

tons,

Sardines
.S‘a'rdz:nop: melanosticta (Japan, Korea)
Sardinops meopilchardus (Australia)
Sardinella perforata (Philippines)

Sardinella sirm (Philippines) ' | i
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Sardinella longiceps (Philippines) :
Clupea (Harengula) longiceps (Indonesia)
Other species and genera elsewhere

Anchovies
Engraulis japonicus (Japan)
Other species and genera elsewhere

Landings by Country - . :
Table II1 provides estimates of the marine clupeoid landed in

1968 by countries in the western Pacific area. The totalmca;cf;h t}.i
767.5 thousand metric tons represents about four .percef e
world’s total catch of this group. Only a small fractmnrzd o e
was made in southern waters; Japan was the largest P

527.0 thousand metric tons. In the Philippines, the sardines and the

: : . ciih
anchovies are the second and third most important fishes taken

mercially.

Fishing i :
Method of ed for catching marine clupeoids varies from

The fishing gear us i ‘
the simple dip net tO sophisticated purse seines fished frorin gowar:i
vessels (Li, 1960; von Brandt, 1960). In Japan the enve oping n

account for about 58 percent of the total sardine catch, where;s 11:;
gill nets take an additional 29 percent (von Brandt, 196‘0). ln h
Philippines approximately 90 percent of the total marine Clupe

catch is made with bag nets.

i and Stock Assessment :
Bmla'gl?l’ue distribution of the various species of marine clfapec.nds :::;
lows the pattern of other organisms; the number of sp:ec;es 1:2;; .
from the higher to lower latitudes (-I..Oflghm_rst, MS ).Th. .
records show the diversity of species within this .gtoup. ir {Yuan
species of clupeoids have been reported from Taiwan waters, y

1970) whereas Ronquillo (1960) reported nine species of Sardinella

in Philippine waters. ' 4
One of the most important aspects of marine clupeo:ds. is the
tremendous fluctuations in landings that a number of species

» Longhurst, A. (MS). The clupeoid resources of the tropical seas.

National Marine Fisheries Service, Fishery—Oceanography Center,
California.

La Jolla,

PELAGIC FISHERY RESOURCES 239

undergone in different parts of the world (e.g., California and Japan,
Longhurst MS*). The landings of sardines, principally S. melanosticta,
have declined dramatically in Japan. From 1925 to 1938 the average
annual landing of sardines in Japan was 1,550.0 thousand metric tons
(Tokai Regional Fisheries Research Laboratory, 1960). Since 1945,
the total annual landings have been at very low levels, vatying from
200.0 to 500.0 thousand metric tons. The decline has been attributed
not to over-fishing, but to environmental changes that had led to
reduced recruitment (Nakai, 1960). Interestingly, during the period
of abundance the major proportion of the catch came from the Pacific
east of Japan. In the period of low catches the major center of
abundance was in the Sea of Japan. !

The virtual collapse of the sardine fishery in Japan stimulated
considerable research in this species. Consequently, of the commer-
cially important fish species taken in Japan the biology of the sardines
is probably the best known and documented.

S. melanosticta is reported to move northward in the spring from
south of Kyushu Island and southward in autumn along both coasts
of Japan and also off Korea. The fishing season varies with the locality;
off southern Kyushu Island, the season extends from December to
March. Off central Honshu the season is from March to eatly June.
Spawning occurs in the Sea of Japan and extends from January to
May.

The biology of the anchovy (E. japonicus) found off Japan is
better known than the other species of anchovies found elsewhere in
the western Pacific. E. japomicus occurs in Japanese coastal waters
all year round. Spawning is reported to take place at the edge of
the continental shelf. Lim and Lee (1970) reported that 96 percent
of all fish eggs and 77 percent of all fish larvae taken in plankton
net tows in Korean waters were of E. japonicus. South of Japan
anchovy species of the genus Stolephorus appears to be the most
important (Tiews, Ronquillo and Santos, 1970).

Since marine clupeoids occupy the lower end of the food web,
their occurrence in large numbers is related to areas of upwelling,

e.g., the tremendous anchovy resource in waters off Peru is associated
with intense upwelling there. Because the waters in the northern
sector have been intensively surveyed, it is unlikely that new resources
" of marine clupeoids will be uncovered there. The same cannot be
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Albacores are taken also on
in tuna in northern Waters are taken on longline

gear and in set nets in Japanese coastal waters. In tropical waters
gear used to catch yellowfin tuna and

the longline is the principal

big-eye tuna. Other gear such as trolling and hand line are used for

catching tunas in the subsistence fisheries sector throughout the area.
The pole-and-line method using live bait is presently the prin-

cipal method of fishing for skipjack tuna in the western Pacific. How-

ever, Japan and the United States are testing the feasibility of using

purse seine to catch skipjack tuna in commetcial quantities (Miller,

1970).

In the higher Jatitudes of
around New Zealand and Australia, the longl
southern bluefin tuna. Attempts to catch this specie
metcial quantities with the pole-and-line technique W

((Hynd and Vaux, 1963).

bait (Van Campen, 1960; Isa, 1970).

longline gear. Bluef

the Southern Hemisphere, especially
ine gear is used to take
s there in com-
ere unsuccessful

Biology and Stock Assessment

A wealth of information on the
tunas of the western Pacific is available in the literature
example, papers presented at the FAO World Tuna Conference (Rosa,

1963-64) and the State of Hawaii Governor's Conference (Manar,
1966). Perhaps the most important areas which need further atten-

tion are stock identification and stock assessment. Regarding stock
identification, tagging experiments have demonstrated the transpacific
movements of bluefin tuna and albacore (Clements and Flittner, 1969,
Clemens, 1961, Otsu, 1960; Otsu and Uchida, 1963) and the move-

ment of skipjack tuna in Trust Tetritory Waters (Otsu, 1970), but

more intensive work is needed, especially in waters within the East

Indies Archipelago.
ol assessment studies,
ncrease in effort of th

biology of various species of
(see for

Regarding sto
indicated that an i
yellowfin tuna, and big-eye t
increase in catch. Precise est
yield of skipjack tuna are DO
suggest that the increase in t

una would not resu
imates of the potenti
¢ available; however, some evidence
he central Pacific may be substantia

Rothschild and Uchida (1968)

e longline fishery for albacore,
It in any substan
al increase in the
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( Rothschil s
s “n1 ;,6159)66),. Silliman, 1966). For the western Pacifi
il camdaalamdi e
% .0 thcusand metric tons. skipjack tuna to be
ere has been considerab
the stock si iderable concern in recent ;
; : o ustralia
landed f e longline fishing vessel 3
rom 10 to 20 tons of southern bluefin tu:a ;fer{gs;ﬂ: which ‘
seven or |

eight years ago are

! . presently averagi

(Suisan Keisai Shinbun, 1975) aging less than one ton per day ‘i
|

MACKERELS, BILLFISHES, CUTLASSFISHES, ETC

Among the several
the macker s e al groups of species listed in thi
and Sco;bizmprmmpauy species of the genera Scojni:er;l;atezg?m |
value, Table H‘}" ?ma‘f:d the most important in terms of ‘landi::;skf:;
es
by country for 1968. a summary of the total catch of this group

Principal Species
Scomber japonicus
(Japan, Korea, Tai
Scomber tapeinocephalus (Japan, Kor;:an%aiwan)

Rﬂ.f
g aﬂagzl ta ( ]desprea g < )
ledjzfezll er k ¥ W d thIOu h()ut SOUtllEaSt -szla

Landings by Country
Table VI i
of mackerel. (I;?sd:’cy tcxszngay fhe 1f9 6_? catch of the various species
o . ; ecles o, Comb : -

iie:;:ggﬁ:lus) presefxt in northern latitu de:f S(S;a p;zi?mcu_: and S

tapeinoceph, T ant_ species in the commercial catch of ]L:I e
pe167) : amdm the catch of Taiwan (Yuan, 1970) P :nd 2

Ie 7 ; :

liger in 1\/11):1?- that up to 50 percent of the catch listed asa; ansali ‘

ysia may be that of a Scomber species. An afsrd'

: uniden-

tified species of S.
comber also is re
catches in the Philippines ported to be present in commercial i
0

The major fisheri
| ; ies for R iger i
in Thailand and Malaysia. astrelliger in the western Pacific are

Method of Fishing
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line, gill net, lift net with light seine, beach seine, and fish corral
(Yuan, 1970).

264

Biology and Stock Assessment

Although some problems in the system still remain, e.g., Scomber
vs. Pneumatophorus as the generic term and identification problems in
o, sy Malaysia (Pathansali, 1967), a considerable amount of information

is available on the biology of this group, especially for those species
occurring off Japan and Korea. Tagging studies in the Sea of Japan
show a northward migration of S. japomicus in summer and a south-
ward movement in late fall (Machinaka, 1960). With regard to the
WA ER BT . population structure Kawasaki (1969) suggests that there are three
populations of S. japomicus in the seas around Japan.

1
8

1.0
4.1
20.0
5.
6.9
9

spp., Cybium spp.)

fishes (Scomberomorus

Spanish mackerel, seer-

)

The fishery for mackerel (Scomber spp.) in Japan has shown a
phenomenal growth in recent years. From an average annual landing '
of 242.9 thousand metric tons for the period 1951-55 (Japan, Ministry
of Agriculture and Forestry, 1963), the catch has increased to 1,015.0
thousand metric tons in 1968. This marked increase in landings by
the Japanese fishery has been attributed to an increase in abundance,
rather than being entirely due to expansion of fishing area and in-
crease in fishing effort. Scientists believe that there has been a shift
in the spawning grounds of the mackerel, as a result of major changes
in environmental conditions. It is believed that changes in the en-

vironment have led to better survival of the young, thus resulting in
an increase in population.

49.9
148.1

(No data)
(No data)

968
Indian mackerel
(No data)
(No data)
(No data)
95.6
(No data)

TABLE VI
Landings of mackerel. 1
Rastrelliger spp

i
\

293 Thailand has carried out over the past several years a concerned
i study of the Lastrelliger group. A recent study of the catch and
effort data obtained from the commercial fishery in Thailand has
led to a preliminary assessment of the stock size (Kurogane et al
MS*). On the basis of this study, it is believed that the Thailand
fishery for Rastrelliger is presently operating at an optimal level. It
was estimated that a two-fold increase in fishing intensity now would
result in an increase in effort of only 20 percent accompanied by a
decrease in catch per unit of effort of 40 percent.

Mackerels
(Seomber SPP:«»
Preumatophorus SPP
9
T
1,015+

10.5

)

and)

China (Taiwan)
Hong Kong
Indonesia

f

excludes
Sarawak)

New Ze aland

ublic)
Philippines

th)

Country

Ryukyu Islands
vietnam (North)
Vietnam (Republic

Thailand

orea (Nor

apan
Singapore

* Kurogane, K. ef al (MS). On the population dynamics of the Indq—
Pacific mackerel (Rastrelliger neglectus van Kampen) of the Gulf of Thai-
land. (Now published in Section II of the IPFC 14th Session Proceedings).

China (mainl
Korea (Rep
Malaysia (

Australia
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