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BIOLOGICAL INFORMATION ON ATLANTIC BLUEFIN TUNA CAUGHT BY LONGLINE FISHERY
AND SOME VIEWS ON THE MANAGEMENT OF THF RESOURCES

by
C. Shingu, K. Hisada, S. Kume, M. Honma
SUMMARY

1) Japanese longline fishery made good catch of bluefin tuna in Area 19, 1962-190GY and in
Area 17, 1964-1966. Since 1971, relatively good catch has been recurring in Arca 1) and 1.
Japanese bluefin catch data until 1970 were reviged by dividing into bluefin and soubhern

bluefin tuna, respectively (Addendum).

2) Longline bluefin occur almott entire Atlantic but mainly in the northern hemisphere with

clear seagonal change in abundance.

3) Longline bluefin are composed mainly of large-sized fish with less medium and much louos
small-sized fish. Small-sized fish distributing more northern and coastal wabtera ave
separated in eastern and western sides of the ocean and spread towards high sea wrea wilh

growth, seemingly increasing the opportunity to intermingle each other.

4) Hook rate of bluefin tuna has decreased clearly as concerns large-gized fiush. Tongline
bluefin fishery secms to have experienced the peak years followed to those of other types of
bluefin fisherles in the adjacent waters. Considering the longline bluefin being muainly
composed of oldest age groups, bthere has not been substantial recruitment to the longline sbooek
since 1966. )

5) Regarding the stock assessment, annual change in the longline catch was egpminod, and two
possibilities were made focused, (1) variation in year class strength and (2) elffect of the

catch of small and medium-sized fish on the amount of recruitment of the longline stock. Various
calculations indicated that biomass maximum from a year class occurs at about 9-10 ape, that

Y/R becomes larger when only large-sized fish are exploited, and that increagse in the catch of
1,000 tons of small-gized fish will result in the decrease by several times of amount of the
large-sized fish. It is concluded that in the bluefin sbtock management much congideration
should be given on the extent of the exploitation of small-sized fish.
®

RESUME

(1) La pécherie palangridére japonaise a effectué de bonnes prises de thon rouge dans la zone
19 en 1962-19G65, et dans la zone 17 en 1964-1966. Depuis 1971, des prises relativement bonnes
se sont répétées dans les gzones 15 et 16. Les données japonaises de capture de thon rouge

X

Jusgu'a 1970 ont été révisées en séparant thon rouge et thon rouge du sud (Addendum).

(2) Le thon rouge pris & la palangre se présente dans presque tout 1'Atlantique, mais surtout

Vs N . .
dans 1'hémisphére nord, avec des changements saisonniers nets dans 1'abondance.

(3) Le thon rouge pris a la palangre se compose principalement de poissons de grande taille,
avec une moindre quantité de poissons de taille moyenne et beaucoup moins de petits poissons.
Les poissons de petite taille répartis dans les eaux plus au nord et plus prés des cdtes sont
séparés de chague c8té de l'ocan et s'étendent vers la zone de haute mer au fur et & mesure

de leur croissance, ce qui fait que leurs occasions de se mélanger augmentent en conséquence.
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() Le taux par hamecon du thon rouge a baissé de fagon nette dans les secteurs ou sont
péchés les grands poissons. La pécherie palangriere du thon rouge semble avolr connu ses
meilleures années & la suite de celles d'autres types de péche portant sur la méme espéce
dans les eaux adjacentes. Etant donné que le thon rouge péché a la palangre se compose
surtout des groupes d'dge les plus dgés, il n'y a pas eu de recrutement substantiel dang la

pécherie depuis 1966.

{5 Fn ce qui concerne 1'évaluation des stocks, les modifications annuelles de la prige
palangriére ont fait l'objet d'un examen, faisant apparaftre deux facteurs: (1) variation

de l'importance des classes annuelles, et (2) répercussions de la capture de polssons de
petite taille et de taille moyenne sur le volume du recrutement du stock palaungrier. Divers
calculs ont indiqué gue la biomasse maximale d'une classe annuelle donnée se situe & environ
9-10 ans, que la production par recrue augmente lorsque ssuls les poissons de grande taille
sont exploités, et qu'une augmentation de 1.000 tonnes de la prise de poigson de petite taille
entrainerait une diminution plusieurs fois plus importantec du volume des poissons de grande
taille. En conclusion, la gestion des stocks de thon rouge exigc qu'une attention trés pousule
s0it accordée & 1'importance de 1'exploitation du poisson de petite taille.

*x
RESUMEN

1) La pesqueria japonesa con palangre obtuvo capturas sustanciales de athn en la zona 19,
durante el periode 1962~1965 y en la gzona 17, durante el periodo 1964-1966. Desde 1971 se han
estado obteniendo capturas bastante buenas peribddicamente en las zonas 15 Yy 16. Los datos de
capturas japonesas sobre el atn fueron examinados hasta 1970, dividiéndose en atln y atin del

sur, respectivamente (Addendum).

2) Fl attn capturable con palangre aparece en casi todo el Atlélntico, pero principalmente on

el hemisferio norte, con unos cambios claros estacionales en la abundancia.

3) El atltn de palangre se compone principalmente de peces de gran tamafio, en menor cantidad
de peces de talla mediana y alin menos frecuentemente de peces de talla pequefia. Los peces

pequefios que se distribuyen en aguas mds al norte y en aguas costeras estén separados a ambos
lados del oceano - oriental y occidental -~ y se extienden al crecer hacia la zona de alta mar,

aumentando al parecer la posibilidad de mezclarse entre si.

43 Fl {ndice de capturas por anzuelo de atn ha disminufdo claramente en las zonas de peces
de gran tamafio. La pesqueria de atQn con palangre parece haber experimentado los més altos
niveles mAs tarde que otros tipos de pesquerias de atin en aguas adyacentes. Considerando
gue el attn de palangre esté compuesto principalmente por los grupos de edad mayores, no se ha

producido un reclutamiento importante en el stock de palangre desde 1966.

5) En cuanto a la evaluacidn de los stocks, se examind la variacibn anual en la captura con
palangre y se han considerado dos posibilidades: (1) variacién en la importancia de la clase
anual, v (2) efecto de la captura de peces pequefios y medianos sobre el volumen de reclutamiento
del stock de palangre. Los diversos célculos efectuados indicaron que la biomasa méxima de una
clase anual se produce alrededor de los 9-10 afios de edad, que el rendimiento-por-recluta resulta
payor cuando solo son explotados los peces de gran tamafio y gue el aumento en la captura de

1.000 tons de peces pequefios produciré un descenso mfltiple en el volumen de peces grandes. [La
conclusibén a la que se llega es que en la ordenacién del stock del atin debe prestarse mucha

atencibén a la importancia de la explotacién de peces pequeiios.

x

x
Figures 5, 6 and 7 reproduced in Data Record Vol. 5

Figures 5, € et 7 reproduites dans 1la Vol. 5 du Recueil de Données
Las Figuras 5

6 4 1 Y. ,
Datos EStadis Y 7 reproducidos en el Vol. 5 de 1a Coleccidn de

ticos. .
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Tho saount of cateh of bluefin tuna in the Atlantic including the lMediterraanean
Sea has decreased to a lower level in recent years. This has surfaced rapidly
the problen on the status of the stock not only by ICCAT but also by ICls. The
traditional study on this spacies has been developed with the information obtained
from the coastal fisheries, while the sore information has becowe recently available ard
accumulated with the wide expansion of the longline fishery. in the offshore waters.
AL the some time, the concern relating to the resource management on this spescies has
bacons more active, and the needs of the comprehensive examination of the status of
the stock is originated in the whole Atlauntic Ocean. '

1. Bluefin tuna fishery in the Atlantic.

Bluefin tune fisheries have been continuously conducted in both coastal waters
of eastern and westera Atlantic of the northern hemisphere as well as in the
Hediterranean 3ea since long bafore. On the other hand, relatively new fishery of
longline gear that captures bluefin tuna more or less has encountesred the occurrencs
of the sgecies in conuiderably wide area raunging fros coastal waters to high seas
throughout the eubirs Atlantic {rig. 1).

Thove exict various types of fisheries in coastal waters, which in gensral nre
tvo srouns according to the sise of the fish in the catch: the lishery
fish (under 32 kg in gill-and-zutted welght) and thnt for largo-sizod
Zhery wn the

for snnll
figh (ovsr 190 w=) (Fig. 2). the main fishaeries are purse seing !
woestern Atlantic, and nole-and-line and trolling fishuries in the =ootern Atlantic,

for the former, anl ourse seins fishery and trap fishery in the easntern Atlantic Lov
the labtter. In recent years, the fishery aiming for mediun-sized fish (32-100 kg)

ig very limited.

Only bluefin tuna fishery in the offshore area is the longline fishery, taking
minly large-sized fish with less medium- and small-sized fish.

The annual catch for 1970-1G72 amounted about 20,000 tona in the Atlantic and
5,000-7,000 torns in the Mediterranean Sea, respectively (ICCAT 1974). 0f these
amount of catch, the share of the longline fishery is estinmated to be from 300 to
4,600 tons for the sane period’(refer to Addendum on the longline bluefin catch).

2. Bluefin tuna catch by longline fishery.

Japanese longline fishery started its activity in the Atlantic in 1956, and
harvested rarely bluefin tuna in earlier years. Since 19562, the catcli of the species
had becomz increased taken with yellowfin and bigeye tunas mainly in the equatorial
area off Brazil. Later on, when the longline fleet switched their main object to
aloacore and bigeye tuna in the middle latitudes, the fair amcunt of bluefin tuna
vas aloo harvested seasonally. In recent years, longline bluefin fiding ground is

observed in the area around the latitudinal line of 40°N¥ in the western Atlantic,
and in the Mediterranean Seca and around the Strait of Gibraltar.

With the historical change in the main longline fishing ground, the successful
blualin ground and period in the past are distinguicshed in two parts (Fig. 3}: the
ocxne is in the equatorial areca (Area 19 —refer to Pig. 4«), during four years, 1962~
1965 with ‘2 catch of 60,000 fish in nusmber in 1963 and the lowest 15,000 fish in
1965, and the other is in the offshore area off Florida through New York (Area 17),
during the years 1964-1960 with the catch fluctuation in number between 20,000 and
40,000, From 1967 to 1970, the blufin cabch by longlins fishery in both areas
decreased remarkably. Since 1971, the amount of catch by the longline fishery has
begun to increase: in 1971 about 7,000 in number of fish of catch in Area 13 and,
alter 1972 the longline aiming for bluefin tuna being on the increase in the area
off Atlantic sides of Spain and Portugel as well as in the HMediterranean Sea.
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3, Geographical distribution of bluefin tuna observed through the longline activity.

The major study on the seasonal distribution and nmigration of bluefin tuna has
been progressed mainly based on the information of coastal fisheries. Therefore
the ecological information in the offshore area and high seas are not accumulated
sufficiently. In this connection, the longline data obtained through the wide-
renged operatiou is useful to delineate more fully the overall distribution in the
entire Atlantic.

e blusfin distribubion through the longline data is plainly understood when
the Atlantic is grouped into three areas: north of 20°N, 15°N-10°5 and south of 20°3.
In each area, the occurrence of the fish is continuous in east-west direction,
together with the seasonal fluctuation (Fig. 5).

(1) lorth of 20°¥: Two main distributions are obsaerved in the western and eastern
sides of the area. The western area of high density appears in the northern
part of Gulf of Mexico as far as of f Florida, and in the area mnorth of 30°N in
May and June. This. cccurrence seems to make a northward shift along the North
America until July-September. During the months of December and Jenuary, the
higher occurrence is again ovserved around the latitudinal line of 40°HW, and

hen with progress of time moves southwardlto the south of 30°N in spring.

In the eastern area, the higher density appears in the Atlantic side of the Strait
of Gibraltar in May, and in the Mediterranean Sea in June and July. The dense
occurrence in the high sesa area is observed only in particular 2 or 3 months.

Tn the overall area of the middle latitudes in the northern hemisphere, the area
of high density shifts from around 30°H to 40°N during spring and suomer, and

the reverse southward movement is observed from winter to spring.

(2) 15°N-10°S: The hook rate in the equatorizl area begins to rise in February,
reaching its peak in Harch and declines in the southern portion gradually in
April and then rapidly in the whole .ares in May, disappearing in June. A slight
rise in hook rate is again observed in the period from September through November.

(3) South of 20°S: The catch itself of the species in this area is extremely seldom.
Only one or two individuals are caught throughout one longline crulse, if any.
The occurrsuce seems to be higher in the areas relatively close to both continents.
Relatively high hook rate appearing in the coastal area off southern Africe
are due to the inclusion of southern bluefin tuna.

The size componition in weight of the longline caten.

{

The size of blusfin tuna caugnt by the longline fichery ranges widely from
swall to.large. Mowever, the main compounent of the caten is predominated by large-
siged fish with less medium-sized fish. The catch of small-sized fish is limited
in particular area. Since the data.are rather fragmental, it is not possible to
examine the rvear-to-year change in the size composition. The size composition of
the catch is different by arsa and described as follows (Fig. 6):

(1) fquatorial area (15°8-10°S): Major catch is of large-sized fish mixed with few
nediuva-sized fish. flo small-sized fish was sampled.

(2) Morth Atlantic, west of 40°W: In the area south of 40°M, large-siced fish ar
predominated, while in the area north of 40°N the predominance is replaced by
medium-sized fish. Until 1972, small-sized fish were sampled few, but in the
northern area of the Gulf of Hexico in June and July of 1973 and in the area of
40°-45°1 and 60°=70°W, the latter of which is originally bigeye tuna fishing
ground, from Deceuber 1973 to February 1974, it is noted that small-sized fish
are observed in appreciable vroportion.

(3) North Atlantic, 20-40°%: The catch in this high sea area being small, the fish
are mainly large-sized.

(4) ¥Mortu Atlantic, east of 20°%: The data of Avril %o June, 1970 in the area of
20°-30°W and 10°-20°4, show the main constituent of redium—sized fish, with fair
armount of large-~sized fish. Another data, in the arez of 40°-45°W and 0°-10°¥W
in July-3epteaber, 1972, indicate the predoninence of nmedium~sized fish nixed
with small- and large-sized Iish.
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around the Strait of Gibraltar and in the Hediterrausan Sea: Large-

are nredominant in May-& cusct 1972 with far less small- and nedium-—
ish. Though the exact weight data are not available, the information on
Wt in this area in Hay and June 1974, disclosed that

(5) In ¢

the size of the fish caughy
97 ¢ of catch in nunber were of large-sized in the Atlantic side and 80 % in the
Nediterransan side.

(6) South Atlantic, south of 20°3: The rare catch of bluefin tuna are mostly of
large-sized fish.

5, Intermingling of fthe fish based on the longline data.

The occurrence of blusfin tuna by size in the whole Atlantic, as obtained by
the above section, is schematically suamarized as follows:‘(l) the occurrence of
snall-sized fish is limited in the eastern and western coastal areas north of middle
latitudes of the northern henisphere, (2) the medium—sized fish also appear in the
coastal areas of both eastern and western sides, vhereas the range of distribution
is more seaw ard extended than that of small-sigzed fish, and ( ) ‘the large—sized fish

overspread widely from equatorial area to the higher latitudes of both hemispheres.
From the above, the distribution by size is suggestive ‘that in the early astage
of the life snan dluefin tuna are separated in the ee tcrn and * astern areas, and,
1tn growth, sxpand its distribution range from coastal waters to offshore and high
AT il anparent separation of the occurrence of fish on early life
orrespond with the two main existing spaming grounds, in the western
area arou T in the iediterrenean Sea, rcﬁﬂectlvel/, it appsars that
an opnortw r ~ling betwesn two eastern & and western groups would increase

bl 1 N L

6 ~ 1. Annual chonge in the lougline

a it m}/1 :
Jﬂll“ Bhat of the s8a500 np]uuﬂr some
£iiné$gn?§§uidqiﬁqeiié pgnk‘«uﬁ s00 Wus Cgmplet
the bluslin ground off during 1954-1965 disax
by Japanese longliners had remarkably small for the tinme
period, Tnnqwaﬁn lOQ*llﬂ? had been focussing thelr effort gradually for

-

3uch . as southsrn bluefin and bigeye tuna, aparting [rom albacore
and ¥ 1o”L11 taﬂw thﬂb had baen their major objects. 4s a result, the effort ex-

Lad iy . DA .
rited in the tronical waters was shifted to temnerate waters in ruther nigher la-

It

+ 3 I 3y o d S e - . X P
t tud; ?av1l lgdlcaued also the diminishing interest of the longline fleet for
the bluefin spawning groups in the arsa off Florida and Brasil.

. . i . N - o : 1
Anuual chan in hook rats of bluefin tuana by areas until recently (rlg.?)

indicates that:

4 during recent dec: or more than this period,
in trend of.hook rate fluctuation between dreas 17—
5 17-22 are fishing grounds for large-sized (ish,
gen on the coutineous decrease. On the. contrary, in Areas
: 0 larger share of nmediun-sized fish, the hook
declining ftrend cince 1964,

bE a_differ

[

s hoolr rate in recent najor fishing grounds,

. q i
sre in annual T
ninsula and in the Hediterranean Sea, can not
a

caashal area olf a1
situ only two yeoars' data,
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in bluefin catch in the Arsas 13-14 since 1971,
fully understood. It is obvious that the in-
ean Sea was directed for bluefin tuna. However,
nas not influenced the past effort distri-

{3) Regarding the recent
there ranain some point
crease in effort in the
the increase in the cat
bution aianing for bigey

relinguish the pos
attributed to the

una. Therefore, it may not be appropriate at least to
s the increase in bluefin catch in these areas was
nereased recruitaent to the longline fishery.

marison of the annual change in the catch by long-
t ne of fishery. The ceneral trend is that in

as well as in the Maditerranean Sea, the peak season of longline

5 in the last stege of the peak season of the other fishery of the

rs {F 5.u) Tn the past, the objectives of the longline fishery

were the oldest ages groups, fthus being considered that the fish recruited to the
longline fishery had dsen the remainder of the age groups undergone other fisheries.
In this regard, the longline fishery in the off-shore aress might have not encoun-
tered new rec rulbmugu since 1266. It is importan nt to examine whether this is due
to the lack of the occurrence cof dominant year class or to decreased escapenent

A

ad jancent w

from preceding catch,

6 -2 comination of the annual change in longline bluefin catch.

(l) Possibility of the variation in yeer class strength.

thars has been observed a renarkable yearly

Tn fthe Worth o
fluctuation in year h of bluefin tuna, which has nade the cavch of
this sp2oiss notably unstable. At the sans tine, once dowina anPLars
in the fishing ground in certain year, then this year class zood bluefin
catch for successive (Fie. 9). To exanine the above possibllity in
the Atlantic bluefin 10a and b are yprepared besides TFig. 6. As are
indicated in these Figurses, a 7. series of modal groups suggesting the appsarance
of the dosinant year class ars observed. However, in other available data, such
phenomana ars not clearly detectable.
(2) Possibility of the decline in amount of recrid tment due to the preceding catch

of small-and mediumn-sized fish.

As a.p
Of l‘:LT‘n‘D ~.> l
exploitatio

liminary approach to this problem, the change in total catch or yield
d fish per recruitnent was examined due to the change in the fype of
of bluefin stock.

re
ze
n
A: Age at waxinum biomass attained from a year class.

Under the assumption i = 0.2 , and eaploying the growth equations by Rodoriguez-

Roda (1971) and Hather aqd Jones (1979), biomass marimum occurs at about 9-10 age
(rig. 11). Therefore, it may be more effective to employ a fishing gear that

captures mainly the fish around these ages.

B: Y/R calculated for various sxploitation with the change of age interval.

Two typss of ¥/R's were calculated employing the growth equation by Ilather and Jones
(gﬁf cit.): (l) when & is changed from 1.0 to 10.0 age by 1 age interval, t = 1. 0
age and td = 16.0 age (Figs. 12a and b), and (2) wnen small-sized fish (l— 5 aﬁe)

mediwn sized fish (5 9 age) and large-sized fish (9 age and over) are exploited
independently (Figs. 13a and b). In both cases, it is obvious that L/R‘ calculat-
ed for the eAvIOLtauloa of only large-sized fish are conspicuously large. Bven

in the range of small F, Y/A's for large-sized fish and those inclusive of medium-
zed fish attain at least more than 30 times as much of the 7/R's for small-sizad
fish (Fiz. 14). Eence, it is most likely that the increase in catch of small-
ized fish would result in the remarkable decrease in the catch of large-siged fish.
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C: Reduction of the catch of large-sized fish originated by the increment of the
catch of small-gized fis

The results of the trial calculatinn are shown in Figso, 1%a and b, to evaluate in
quantity, assuming the amount of recruitment at age 1 is a million of fish, the
effect’ of gmall-sized fish catch on the catch of largs-sized fish.

Two examples are taken to nmaize explanation siapler:

Case-1: Ini%tial T i9 common, 0.2, and irrespective of the size of the fish.
Then only I on small-sized fish changes (Fi". 15a}.

Amount of catch

F small-sized fish nediun-sized fish large-sized fish
0.2 536 3,234 4,633

0.4 575 1,453 §o.45) 2,868 (0.62
0.6 469 652 (0.20) 1,289 (0.28
0.0 0 4,939 (1.54) 14,207 (3.07)

A figure in the parenthsis indicates the ratio of the initial catech of
large—-sized fish or medium-sized fish to that after ¥'s on sunall-sized
fish are changed.

Case-2: Initial P is common, 0.4, and irrespective of the sire of the fish.
Then only F on swmall-sized fish changes (Fig. 15b).

anount of catch

» swall-aimed [iun mediwn-sizced fish largo—nixmd“}imh
0.4 575 1,907 1,410
0.6 469 356 (0.45) A4 (0.45)

A Tipgure in the p.-’ll‘(;(lt‘({’}it} indicates the ratio of the initial coteh
amount of large-nised fish or mediwn-sised Cish to Lhat after #'a on
gnall-sized fianh are changed.

When the fishing intensity on small-sized fish ig inecrcused, the calch of suall-
gized fish does not chaage much, in the range of 0.2< < 0.6, whereas those of
mediun-sized fish and large-sized fish are influenced remariably. tecent ¥, n.p.
estimated by Uakagawa and Coan (1974), avppsars to be around 0.3%-0.4. In thig
cage, il the anocunt of fishing on small-sized fish is changed 50 % lesa or 50 ¥
more, then the catch of large-sized fish would result in two times as wuch or

oane half, respectively. The problem to be cousidered now ig that even if F iu
increased the cateh of simall-sized fish is almost unchanged. Accordingly, it is
difficult to verify whether the variation in catch is attributable to the fluctua-
tion of the amount of recrultment or to the variation of F. Thus, 1f managenent
measures on oluefin tuna is enforced by the regulation on amount of catch, it ig
necessary to obtain the evideance through some method that F or Z (total nortality
coefficient) is under control.

Through the abovs exauinations, it seems that the possibility that reduction
in the catch of lavge-siszed fish is caused by the increase in exploitation of small-
sizad fish is undeniable, ag already pointed out by several scicatista. In rocent
years, the fishery dirccbivg to the younger bluefin tuna than 5 age is expaading
in the Ocean, and resultaant cateh is also increasing. As iu suggested by the cul-
culation in Case-1, tho increase in the catch of 1,000 tons of small-sized fish
correovonda to the catch of geveral thousand tons of large-siszed fish.

6~ 3, Suggestion on the stock nanagament.

Iu the preceding scctions, the catch variation of Atlantie bluefin tuna vas
analyszed. The results, regarding on the cause of the variation, nay be summarized
into following two cages:

(1) The occurrence of ths remarkable fluctuation of yesr class strangth.

(2) Recent increase in catch of small-sized fish that reduced the catch of large-
gized fish.
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of th;ae, the possibility of (1) is not entirely ascribable, but there is not
guch positive relevant evidrnce. On the otheghand, since mors than 1,000 tons of
1pcrea§e in the catch of sm il-iized fish has been actually cbserved in the Uc;an
since 196?, the cage (2) above holds more actuality aa the possible cause of the
catch variation of the large-sized fish. Therefore, it appears to be of importance
fgr the point of the future fisheries management to bring the mode jof utilizé—
tion of the resources to more rational one. Even in the case wheu the effect of
FheAyear class strength fluctustion is not negligible, as indicated in (1) above
it isc advigable to restrain from the increment of the catch of small-sized fish "to
sustain the potential reproduction fecundity of the stock (Fig. 16). - R
In conclusion, it is an effective and fundamental atrategy in bluefin tuna

f?shery management to give much consideretion on the exploitation of small-sized
fish as small as possible.
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Addendin

{1} Dluelin catch of Japanese longline fleet in the.htlnntxc Ocean .
included the catch of southern bluefin tuna unt%l the year of %97 .
Recent catch statistics made it possible to revise Fhese data into
specics level. The result on Japanese annual catch in tons is as

followss:

. S.B.F. & B.F, .F. B.F.

Year combined S.B.F
1957 63 0 6?
1958 3h 0 3h
1959 256 0 256
1960 820 0 220
1961 577 0 } 577
1962 3,703 0 3,703
1963 7,809 s} 7,809
1904 12,629 0 12,629
1965 9,612 61 9,551
1966 2,860 339 2,221
1967 858 6k Lgh
1908 363 78 285
1969 802 70h 118
1970 4,370 4,287 87

(2) Korean biuwefin catch of }.Q thousand t?ns in 1971 is attributable
to the highest catch of 4,000 tons during 1970-1972.
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