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The bluefin stocks show very bigh fluctuatioss in the cateh while for the southera blusfin stock, much less
variation, not 3 skarp up-and-down trend typical to the bluefin stock, bul rather steady decline of catch has
been observed . The ratio of the minimum cateh to the madmum, according to available data at hand, for the
west Atlaatie steck s ten times or more for the period from 1958 to 1981 befors the introduction of a severe
Gisheries regulation and about eight times for the east Atlantic stock (ICCAT 1989).  Although the ratio for the
Mediterranean is about three times (ICCAT 1989), chronological cateh record shows much more  fuctuations
(Farrugio 1980). A large fuctuation is alsc evident for the Pacific stock, about thres times and more than ten
times for the western Pacific and for eastern Pacific bluefin, respectively (Bayliff 1990). Much larger Buctua-
ticn appears to have occurred for the west Pacific bluefin according to the analysis of the historical data (Ito
1961). In contrast, for the southern biuefin tuna, the ratio of minimum catch to the maximum for the period
when the fishery for this species was in full operations (from 1959 to 1987) is about three times. Besides of the
relatively smaller change in the catch of southern bluefin, the catch has been declining monotonously for the
period with concomitant steady dectine of the longline CPUE for adult fish (Majkowski(editor) 1990). This
makes difference with the bluefin tuna and has important implications to the estimated stock size as later
mentioned.  As also later meationed, time trend in recruitment level appears to be more stable for the south-
ern bluefin tuna.

Oue of the plausible explanations for the stability in the fishery as welf as the population change of the
southern bluefin tuna is 1) spawaiog ground of the blusfin tunas is locaied in the subtropical(the Guif of
Mexico for the west Atlantic stock and waters off between Okinawa and Taiwan for the Pacific stock) and
teraperate waters{The Mediterranean for the east Atlantic stock) whereas that of southern bluefin is in the
tropical waters off Indonesia where the climatic changes are generally more stable than in the higher latitudes,
2) As probably related to the 1), duration of the spawning period is much shorter for bluefin tunas, two months
or 50, thus subject to more seasitively be affected by environmental condition, compared with that of southern
biuefin with which it fasts almost six months.

In addition to the big fluctuatios in catches of the bluefin stocks, there is another common feature ralated
with the fisheriss which has some tmportant implication to the management strategies. That is a phenomenon
commonly observed in relationship between the CPUE and average weight of the fish caught, i.e., a increasing
trend of the average size and increase of the ¢ither catch or CPUE for the early period and decling of them in
the latier period.

Figures 1 and 2 show the examples for the Pacific and west Atlantic stocks. 1 the Pacific bluefin stock, it is
well documented that the rise and dows i its catch is driven by the occurrence of strong year classes, oot refat-
ed with the fishery exploitation (Suzuld 1984). Tiews (1578) observed the similar trend for the Nosth Sea blue-
fin and clearly mentioned that the disappearance of bluefin tuna in the region was not dus to the overfishing
but due te natural fluctuation which caused difference in the year class strength. The example shown for the
Canadian Atlantic bluefia fishery, although uafortunately the CPUE data for the sarly period is lacking, is fairly
comparable to the Pacific bluefin cases as well as to the documentation by Tiews (1978). In 1988, there re-
corded a remarkable increase in the aumber of fish caught by the Canadiaa fisheries with concoritant drop of
the overage weight. If the 1988 CPUE sbows a jump, it may be ar indication that the adult fraction of the west
Adtlaatic stock begins to enter the new cycle.

A glimpse of change in population size for the west Atlaatic bluefin stock(ICCAT 1989) indicates that
treads of change in population size for juvenile and medium fish appears to be mainly influenced by the rela-
tively strong year classes including that in 1973 with which a real absolute population size is uncertain. De-
spite the relatively stable population Jovel of the recruitment, juvenile and mediuta sized fish during the latest
decade, the adult fish populations over ages 10 and older has been on decling which has been one of the concern
for future trend of the stock. However, if the Buctuatiag nature of the bluefin stocks s far comparatively seen
is being taken into account, it is not prudent to be too nervous witk the decline in the pareatal biomass:

Brcause, first, reasonable way for the management strategy for the west Atlantic stock is to continue the
fixed catch level now being taken for & while so that how the stock responds cap be seen with certainty, This is
especially important because of so many dubious aspects involved in biologica! information and the stock as-
sessmient later specified.  Changing the cxploitation pattern, especially the change in catch level gives an addi-
tioral hazardous noise to the stock assessment whick is already full of uncertainties (Miyabe and Suzuki 1989).
Second, as is seea in the previous comparison, the experiences for the other bluefin stocks sell that the present
situation we encountered for the west Adantic stock has already repeatedly seen in other bluefis stocks and
there was no stock collapse for any stocks. The collapse of individual fishery shouid not be confused with that
of the stock, Rather, the collapse of ths individual fishery even appears to be 2 common feature for the biue-

iz stocks.

The coacern ou the future stock status of the west Atlantic stock s that the decline of the purental hiomass
finally causes the recruiiment failure, This concern was highest in the bater part of the 19705 when the adult
population and recruitment concomitantly started to decrease. However, Suzuki and Hisada (1983) has al-
ready showed thal there was no such stock-recruitment relationship even in the later parc of the 1970s. This
holds appareutly true at prescat because despite of the decline of the adult stock size, the recruitment bhas been
stabilized or with slight increase after the carly 1980s (Fig. 3).

There is a question if the monotonous decline of the parent stock suggested in the present stock assessment
reflects the reality becanse of poor quality of the aburdance indexes now being wsed in the tuning of the VPA
(Miyabe and Suzuki 1989). Best way to assess the parent biomess is a direct method, experimental fishing in
the Gulf of Mexico. As repeatedly mentioned ia this paper, once the stock entered (o the shrinking period in
population size, 0o matter how severe fishing regulation including total ban of the catch is impiemented, the
population and catch tended to decrease. At present, the cateh for the west Atlantic stock has been attained
or even cxceeded the quota in some years, This is another sign that indicates the stock status of the west
Aflantic bluefin tuna is not so serious as suggested by the present stock assessment. Incidentally, a traditional
way being taken by the bluefin species group in the SCRS, i.e., putting too much reliance on the result of the
VPA as such should be changed. This is especially important because if the poor information on basic biology
as well as the catch statistics used for the Atlantic bluefin stocks assessment is laken into account, all other
information such as brought from the recent fisheries indicators shonld also be included in making the conclu-
sion of the status of stock as has been done for the southern bluefin, The experimental fishing in the Guif of
Mexico which could be compared to the Japanese longline fishing operated until 1981 should be initiated.
Usage of the scientific fish nder greatly reduce the oumbers of kill if it is used simultancously with the experi-
mental longline operations,

3-2) Mixing rate between the west Atlantic and east Atlantic stocks

Present stock assessment of the Azlantic bluefin tuna bas besn conducted basing on the assumption that the
west and east stocks is completely separated.  The rationale for this asswmption is that the mixiug rate of bluz-
fin between the west and east is negligibly small for VPA, about 3 % from west to east, and 4 to § % from cast
to west on the basis of tagging experiments and studies of the microcoastituents of vertebrae (Clay (editor)
1950},

‘However, it should be noted that the rate of mixing betwean west and east previously mentioned is derived,
in the case of the tagging studies, from a simple division of the total number of fish recovered in opposite side
of the Atlantic by the total number of fish recovered from the release side of the ccean. No account was taken
into consideration in it about the spatial and time distribution of the fishing effort that recaptured the fish.  If
we take the mbdng rate thus simply divided and consider it reflects a magnitude of the real rate as is assuwed in
the present stock assessment, then some question arises,

First, as the results of present stock assessment show that the population size of the eastern Atlantic is
about one bundred times larger than that of the westers Atlantic aad the mixing rate appears changeable irreg-
ularly with years (Bruncnmeister 1980), 2 magnitude of 4% influx of fish from the disproportionally large
eastern stock to a much smaller western stock instantly invalidates the VPA for the west stock because this
magnitude of errors in the catch obvicusly violates the most important assumption for the VPA, ie, all catch
from a given stock be taken into account in the analysis. Secoad, Spanish tagging experiments ia the Bay of
Biscay whick form major part of the release from the castern Atlantic inciuding the Mediterrancan indicated
that the recovery rate of the fish from the western Atdantic{4.4 %) is much higher than that from the Mediter-
ranean (2.0 %) (Table 8 of Clay(editar) 1990). This is contradictory, if the simple rate of recovery is regarded
as the mixing rate like the transatfantic case, with the presently dowinant hypothesis on the stock structure of
the Atlantic blucfin tuna that there is a closer affinity of the fish between the Mediterrancan and the Bay of
Biscay than between the Mediterrapean and the west Atlantic (Clay (editor) 1990).

There are several other information oo the mixture of the two stocks. In the case of the inference made



from the microcoastitusats analysis {Calaprice 1986), the apparent big difference between the west and sast
Atlantic stock sizes may not be so critical if the analysis is right because the analysis discriminates the ratio of
fish originated from two sides of the Atlantic in cach side of the occan, However, the mixing rate inferred
from the microconstituents analysis requires verification of the most critical hypothesis that the microconstitu-
ents marked in the physiologically active vertebrac are retained over long period of time. In addition, standard
methods such as morphologic and electrophoretic studies do not show difference between the west and east
stocks (Brunenmeister 1980).

Miyabe and Suzuki (1989) compared these transatlantic recovery rates to that of Pacific bluefin (6.5 %)
which is composed of a single stock. Incidentally, there are roughly the same numbess of total tag release and
recovery between the Atlantic and Pacific bluefin tunas. Since the overall rates between the two oceans are in
the same order of scale, they inferred the Atlantic bluefin mixed much more extensively between the west and
cast sides than previously assumed. )

Finally, it should be emphasized that only the tagging information can tell the fact that the fish across the
Atlantic Ocean whereas all other information gives circumstantial evidence. It is quite strange that in the case
of the Atlantic bluefin tuna the fact of the significant transatlantic tag recoveries has been used for the evidence
of stack separation, rather than the evidence of considerable mixing. We may able to compare salmon stock
structure with that of the Atlantic bluefin tuna, ie., there are different stocks separated in spawning grounds
but they intermingle in the open sea.

3-3) Reproductive biclogy

Apparent difference in size of fish at 50 % maturity reported for the fish between the west and east Atlantic,
200 cm and 115-120 cm in fork length, appears incapable of being postulated due to insufficient nature of the
studies done(Clay (editor) 1990). As for southern bluefin and the Pacific blucfin tunas, the size of fish at 50 %
maturity is about 120-130cm and 150 cm, respectively (Majkowski (editor) 1990, Bayliff(editor) 19%0). From
the comparison among the different biuefin stocks, the current accepted size of 50 % maturity for the west
Adtlantic, 200 cm (or age 10 fish), seems too large as Clay((editor) 1990) noted.

There are three possibilities which may explain the apparent Jack of the spawning activities in the west
Atlastic. First one is that they spawn scmewhere io the west Atlantic other than the Gulf of Mexico and Strait
of Florida waters, possibly in the mid-Atalntic Bight but simply it is not known due to limited study, The
second one is that the medium fish in the west Atlantic may spawn in the Mediterraneaa. Although the second
possibility appears to be low, this can be speculated from the recent tag recovery that showed the juvenile
released in the west Atlantic was recovered in the Mediterrancan Sea as & medium fish ia the spawning season.
There may be very small possibility for the third one, judging from a common biological background among the
bluefin tunas, that the mediunm fish in the west Atlantic do not maturats until they exceed the size about 200 co.

Given a likely contribution of the medium fish to spawning in the west Atlaatic, the present estimates of the
spawuing biomass of the west Atlantic bluefin tuna, stock size of fish at age 10 and older, is underestimated
ajthough the maguitude of underestimation is undmown. In addition, there is some indication that bluefin could
be a multiple spawner (Nikaido, Japan Sea Farming Association, personal comm.). If in fact they are multiple
spawners, underestimation of the absolute spawning potential must bs epormous.

3-4) Papulation size

Table 1 summarizes the estimated population size or catch at recruitment for blucfin and southers blucfin
tuna stocks. Since the catch statistics for the Pacific and east Atlantic stocks, especially for the {atter, are not
accurate, catch at age 1 for the former and catch at age 1 as well as population size at age 2 for the latter were
shown. ln addition, it should be noted that for the Mediterrancan statistics{included to the east Atlantic
stock), there is an undeclared cateh for ages 0 and 1 fish not accousted in the VPA in the order of 1 to 5 mil-
lion fish per annum.

Since the catch of young fish, say ages 2-5, are significantly large for the Pacific and east Atlantic stocks, the
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population size st sge 1 can be assumed safcly in the stdlar srder with that estimated for the southers bluefin
stock, 4 1o 5 millions. The population size at age 1 of the west Atlantic stock, on the other hand, i very smali,
especially only one bundredih for the recent years compared with other all three stocks, As stated previonsly,
judging from the fluctuation of the historical catch records of the bluefis stocks, stock size may chaoge in the
order of 10 tiznes or more. However, the catch of the west Atlaatic stock from 1970 (the year from which the
present assessment starts) and before 1982 when drastic catch regulation starts stays around 5000 tons (Table
2}. On the other hand, the catch of the east Atlaatic stock (including the caich from the Mediterrancan)
ducing the same period ranges from 10,000 to 25,000 tons.  The ratio of the west Atlantic catch to that of the
cast Atlantic catch is only 2 to 5. If the population size between the west and cast stock is so large as in the
order of 1 to 100 as the present assessment indicates, the west Atlantic stock should have been already col-
lapsed due to the very high catch relative to the almost dwarf stock size. This has not occurred fortunately.

There are two kinds of additional information that indicate the estimated stock sizes between the west and
east Atlantic stocks do not differ in the order of 100 times.

First, the parental population size can be compared with the use of the Japanese longline data. The last
available CPUE for the giant bluzsfin tuna taken by the Japanese loagline fishery in the Guif of Mexico (Suzuki
and Hisada 1982) give around § in terms of number of fish per 1000 hooks in peak season from 1975 to 1981
when the fishing was directed to bluefin tuna in the Gulf of Mexico while the comparable CPUE in the Madi-
terrancan for the period between 1972 and 1974 when there were no domestic regulations for the Japanese
longlive fleet is around 10. The ratio of the apparent abundance index of the west Atlantic parent stock is only
one half of the eastern counterpart.  Since the peak fishing season and extent of the shing grouwnds between
the two spawning grounds are about the same, the comparison is meaningful for this kind of purpose.

Second, the comparison of spawning potential estimated from the ichthioplankton surveys between the Gulf of
Mexico and Mediterrancan Sea indicated the overall potential for the west stock was higher than that in the
east stock (Dicenta and Piccinetti 1986). In addition, Baglin (1980) showed that the west Atlantic giant bluefin
tuna were considerably more fecund than their eastern counterparts.  Those two kinds of information, although
crude in quality, provide a completely opposite relationship in the relative population sizes between the two
stocks with the one presently estimated through the VPA,

The analysis above made leads us to have a serious doubt about the stock assessment for the west Atlantic
stock, L.e., the stock size of the west Atlantic stock now estimated is too small.

35) Growth

The growth znalysis of the southern bluefin tuna shows that as inferred from the tagging experiments, the
growth of the juvenile fish in recent years might have increased compared with that estimated before (Majkow-
ski (editor) 1990}, It scems that there are no studies op inter-annual or historical changes in growth for the
bluefia stocks. If the growth of the fish change significantly dusring the period of stock assessment, it has very
izaportast consequence to the VPA.  Therefore, this line of study should be urgently done as specified in the
recommendation of the last year SCRS report.

The tag and recovery data for the west Atlantic bluefia (una were recently recompiled and made available
(by courtesy of Dr, S. Turner in the NMFS Miami Laboratory of the USA). Table 3 is summarized informa-
tion on quality and quantity of the data from 1970 (The data are available from 1954). The number with the
parcntheses denotes the fish with which both lengths at release and recovery are known. Despite the valueble
daia, it is unforntunate to see the tagging activity in recent yeass especially fram 1982 have bess reduced drasti-
cally. Nevertheless, a very cursory examination of some selected tag release and return data for recent years
appear to indicate increased growth, More tagging experiments as well as a through study on growth are
encouraged.

4} Recommendations

There are a number of recommendations for the Atlantic blusfin stocks.



4-1) Por more basic and effective way to improve the stock assessment of the Atlaatic bluefin tusa, *Bluefia
Year Programme” which include the Mediterrancan Sea is recommended to be urgently formed uader the joint
CCAT/GFCM Framownrk.

Although similar recommendations shown in the next part also apply to the eastern Atlantic stock, the
following is the recommendation specific to the west Atlantic stock:

£.2) Mixing rate between the west and cast Atiantic stocks as well as the stock structure of the Atlantic and
Mediterrancar Sca should be studied in more quantitative ways.

4-3) Tagging experiments should be intensified, especially in the west Atlantic in order to give information on
stock structure, possivle changes in growth rates among years and sstimates of the population size of the juve-
nile fish. Special arrangement be made in the tagging experiments for the purpose of obtaining the cstimates
of the population size to secure the tagged fish mix well with the rest of the population. Suck arrangement has
already been practiced for the tagging experiments of the southern bluefin tuna.

4-4) Studics on reproductive biology, age specific fecundity, spawning grounds for the west Atlantic stock,
relative reproductive spawning potential between the Gulf of Mexico and the Mediterranean and possible
nature of the multiple spawning are uegently initiated.

4-5) Experimental fishing in the Gulf of Mexico should be attempted to obtain more reliable estimation of the
parent stock size trend.
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Table 1. Comparison of population size or catch at vecruitment for ths world  bluafin and southern bluafin

stocks.
Undc:10000 fish
Southarn Puoific Uast Aelantis
Yeaz bluafin¥ bluafin®*
1370 673 39
1371 378 81
1972 449 68
1973 528 93
1974 594 157
1975 594 115
1976 318 71
1977 475 75 7
1978 458 925 &
1979 546 181 7
1980 535 73 5
1931 517 61 4
1832 399 107 5
1933 327 24 3
1984 439 46 9
1985 422 88 7 57¢( 90}

EL s 4
S

Ishizuka and Tsuji (1990), the VPA mede by Australian sclentists gave nearly the asrme valuas.
Bayliff (195%0), cateh at ags 1. :

ICCAT (1989), populatica size at sge 1.
ICCAT (1989), cateh an a2ge l(without parsntheasas) and population siza at ags 2 (with parenthesaes).

Tabls 2. Atlantie bluefin tuna catchss by stock.

Unit: tons
West Atlantic stock East Arlantic stoek

Taar {includa the Masdirarranean)
1970 5466 10553

1971 6591 10902

1972 3948 10544

1973 3971 10681

1974 53510 18141

1975 5078 21089

1976 5913 22284

1877 6710 18763

1978 5824 14625

1979 6364 12092

1980 3922 - 12985

1981 5912 13230

1982 1346 21866

1982 2709 20963

1984 2499 24450

1985 2739 23244

Dara from ICCAT (1989}

Table 3. Summary of the numbers of relsaza, recapturs and fish with known length data at rselease as well as

at cacovery (parsathasas)for tha bluefin runss ralessed from ths west Atlantic.

Yaar No. of ralsesa No. of rscaprurs
1970 736 168(10}
1971 749 150(13}
1972 438 119{23)
1973 884 178({44)
1974 3049 166(10)
1975 450 220(42)
1978 3018 328{40)
1977 2669 163(47)
1978 2517 374(66)
1979 1138 297{109)
1980 3095 217(20)
1981 1309 180(10)
1282 220 18(2)
1983 15 15(3})
1984 90 16(2)
1983 132 18(7)
1986 51 12(3)
1387 85 11(3)
1988 96 9(2)
1989 114 11¢4)
#1690 127 g0

Data

from NMPS Miaml Zaboratory of ths USA

The data ars available from 1§34,
# Praliminscy
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