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PROBLEMS IN THE STOCK ASSESSMENT OF WEST ATLANTIC BLUEFIN TUNA
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SUMMARY

Problems involved in the stock assessment of west Atlantic bluefin tuna
presently being conducted by the IGCAT SCRS were specified for such ltems
as stock structure, amount of reported catch, CPUE series used in tuning
YPA, etc. The result showed low credibility of the present stock assess-—
ment ., Suggestious to improve the present assessment were gilven for some of

the problems.

RESUME

Les problémes concernant l'8valuation du stock ouest-atlantique de thon

rouge wmendes 3 l'heure actuelle par 1'ICCAT sont préeisés peur certains
polats, rels que la structure du stock, le velume des prises signales, les
séries de CPUE utilisées pour 1'ajustement des VPA, etc. Les résultats
démontrent le peu de flabilit& des &valuations actuelles du stock. Des
suggestlons sont fournles dans le cadre de certains de ces probldmes en vue

d'anéliorer 1'&valuation actuelle.

RESUMEN

Se especifican los problemas que implica la evaluaciBn del stock de

atin vojo del Atladntico Oeste, que actualmente lleva a cabo el SCRS de

ICCAT, con respecto a la estructura del stock, volumen de la captura
informada, serles de CPUE empleadas en el ajuste del VPA, etc. El resultado

es una menor credibilidad de la actual evaluacidn del stock. Se presentan

sugerenclas respecto a algunos de los problemas, con el fin de me jorar

dicha evaluacifn.

Introduction

One of the characteristics of the fishery regulation presently
implemented with the west Atlantic bluefin tuna is that the regulation fis
based on socic-economic compromise among the concerned codntries rather than
on scientific evidence. This is largely because of the fact that there has
been failures to provide unequivocal scientific evidence from the SCRS  to

“the concerned npational administrators. Therefore, management of the west

Atlantic bluefin stock has been left as a controversial issue for a fong
time. This paper on the west Atlantic bluefin stock aims at to clarify 1)
the reasons why concrete scientific evidence cannot be provided and 2} to
give more realistic ways to improve the present assessment.

Problems in stock assessment
1. Stock structure

The present VPA being done for the Atlantic bluefin tuna is based on
hypothetical east and west Atlantic stocks separated approximately in the
center of the Atlantic. Amount of transcceanic tagging recovery and
analysis of trace elements in the vertebrae have provided the evidence to
support the two stock hypothesis. However, there appear little studies as
to magnitude of mixture between the two stocks from the analysis of tagging
data. In this regard, 1t 1is informative to compare the number of
transoceanic recovery between the Atlantic and Pacific bluefin tunas. “The
preliminary figures are:

Number of Number of Transoceanic recovery
release as of 1988 recovery {% to the number of release)
Pacific » 16723 2215 144 (0.86)

Atlantic 19635 2187 © 72 10.37)



These figures were made available by personal communication with Mr. Y.
Ishizuka {Far Seas Fisheries Research Laboratory) for the Pacific and from
ICCAT data base for the Atlantic. Only one spawning ground 1s {dentified
for the Pacific bluefin tuna in the area ¢ff Taiwan to southern Japan,
whereas two separate spawning grounds in the Gulf of Mexico and the
Hediterranean for the Atlantic bluefin,

Fach pair of figures for the Pacific and the ktiantic 15 roughly the
same for number of release and number of 'recovery. The difference  in
transoceanic recovery between the two oceang is strikingly small 1f it is
considered that the completely mixing Pacific stock shows only 0.86 percent
compared with 0.37 percent for the Atlantic stocks which are assumed to have
negligible amount of mixture in conducting the present VPA.:

In the other words, this cursory comparison indicates the significant
mixture between the hypothetical two stocks in the Atlantic and * may
invalidate the entire VPA presently being done. ° Therefore, it  is
recomnended to resume tagging for juvenile fish from the western Atlantie so
that more realistic VPA model which permit {mmigration and emigration of the
stock could be developed.

The trace element analysis (Calaperice 1986) indicates 0 to 5% and 9.9
to 12.7% east to west or west to east transoceanic migrations for juvenile
and giant Atlantic bluefin tuna, respectively. However there are no follow-
up studies with adequate number of samples to conclude the degree of
transoceanic migrations on the basis of = trace element analysis.
Furthermore, it should be demonstrated if physiologically active part such
as the vertebrae can retain the whole history of the environment of bluefin
in terms of trace elements unchanged throughout its life span. One of . the
practical way to validate this method is to study Pacific bluefin. All
specimens from the Pacific stock must show the same chemical pattern in the
early life history period because only one spawning area is evident.

2. Catch-at-age

There are a number of problems in tuning the Atlantic bluefin and
several improvements have been proposed (e.g., Coliie 1987). Among them,
reliable partial recruitment fishing mortality (PRF) and selection and
weighting of CPUE series appears to be major items be solved. However, one
of the important point missing in the discussion of the tuning problems by
CAL method (SCRS 1988a) s sampling error of the catch itself, As stated in
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the stock structure section, significant amount of error appears to be
contained in the catch-at-age matrix, other than aging problems. There are
several more aggravating factors concerning the errors in catch-by-age. One
is inaccuracy of sport fishing catch. It is natural to assume the catch of
the sport fishing is difficult to collect due to wide spread sources of the
catch composed of countless individual anglers. Another factor relates with
the strict fishing regulation now imposed inevitably dncurs intentional
underreporting. Incidental catch of giant bluefin discarded dead amounts to
355 tons in 1986 in the Gulf of Mexico (SCRS 1988b). Considering these
problems, the sensitivity analysis should base on srtificially constructed
perfect catch-by-age table (Nagai and Miyabe 1987) which indicated CAL could
not recover true values under minor amount of error (10-20%) in catch-at-age
matrix.

3. CPUE series

The Japanese longline fishery has been providing the best CPUE series
covering almost whole distribution of the Atlantic bluefin and the Tlongest
time series. This high value of the Japanese longline CPUE makes a clear
contrast to CPUE's obtained from sport fisheries operated only within a very
coastal areas thus subject to quite sensitive to availability problem due to
environmental influence as well as generally low quality of catch and effort
statistics compared to the Japanese longline data. The Tlarval survey
information which is not based on a systematic annual grid line survey
further requires so many assumptions that 1t would be wise not to use it as
an tuning index. Furthermore, the CPUE series of the Tlarval survey has
several yszars without observation. In fact, trend of the CPUE calculated
from the Yarval survey (SCRS 1988b) dose not accord to that from the
Japanese longline CPUE serfes in the Gulf of Mexico (Honma et al. 1985).
Qualitative superiority of the Japanese longline data among the various CPUE

© series should be taken into account in weighting the CPUE series.

4. Calculation of the Japanese longline CPUE

The Japanese longline CPUE has been standardized by GLM and used for
tuning the VPA, Two sets of the CPUE were available; one, age group
specific CPUE (3 to 5, 6 to 7 and 8 to 9 years old) obtained from observer
‘data within US 200 mile zone, the other, for the whole west Atlantic stock,
"without discriminating age group. Since US observer data cover only short
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period of recent years and localized area, the CPUE series is probably not
informative. Here, the Japanese longline CPUE series from the west Atlantic
stock was divided into two age groups, 3 to 5 and 6 to 8 years old groups to
have more narrow age gfoups so that the tuning become more meaningful.
Procedure to calculate the CPUE series is as follows.

1. Japanese longline catch and effort data for 1975-1987 by 5°’square,
month and kind of bait were used. Data for 1987 were preliminary.

2. A fishing season from November to February was selected, i.e., CPUE
of 1985-1986 fishing season represents the abundance of year 1986,
and major longline fishing ground was defined (Fig. 1).

3. To obtain better CPUE series as an fnput for the purpose of tuning
VPA, size specific CPUE indices were developed. Length frequency
(Fig. 2) was built for 1974-1987 by two months interval (e.g. Hov.-
Dec. and Jan.-Feb.) and inshore-offshore area {divided by 65° W).
Due to the lack of length data for 1974 and 1975, those two years
were excluded for the calculation. Hominal CPUE 1nc|ud1ng zero

Cvalue was split into  two age sPe<1f(c 1nd1ces based on _the
percentage of each age group.

4. GLM was applied to obtain annual trend of the CPUE The model used
{s additive rype after logarithmic trans formation.

CPUE=C+ Y ¢ He A+ MLV @

where CPUE: Catch tn nemper_df.b)uefip d{viaed by»homina} number of
hooks apd'ﬁultip]{eﬁlby 1,000 p]ge'q”gpggtaﬁt o
overall mean

factor of yeef (Novemper_tqvfebruary)'

factor of month

: factor of area (5% squares)
: interaction term between M and A
: error term '

m‘§ > K = O

Yy

Constraints{e =0.0, ¢ _uO g, & -0 0} were set to reduce the number of
parameters to be estimated. Number of available observations used in this
analysis were listed in Table ¥ by month and area. '
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The result 1s shown in Figs. 3, 4 and Table 2. As an adding constant
in the logarithmic tremsformation, three levels of constant (0.1, 1,0 and
10.0) were tested. A}l cases showed similar trend but the best residual
pattern (Fig. 4) was found for CPUE indices of both age groups when 0.1 was
added to CPUE.

CPUE for 3-5 age group was fairly high in 1977 and 1978 indicating that
1973 year class was dominant. After 1976 it has been stable with moderate
fluctuations. CPUE for 6-B age groups showed consistently stable trend
with low CPUE in 1976 and 1983. During 1977-1981 and in 1985 and 1987 CPUE
was high and at zhout the same level. These CPUE trends are In accordance
with the past works for the Japanese Iongliﬁe CPUE (ICCAT 1988b, Davis and
Turper 1988). )

5. VPA tuning-

As there are so many uncertainty on the credibility of the present YPA
analysis for the Atlantic bluefin tuna, crosschecking of the VPA estimates
with other independent information and actual fishing performance is of
primary importance. This process appears fo have been lacking almost
completely in the stock asgessment. ’

Juventle fish {1-5 years old fish)

For any type of YPA, it is highly difficllt to give reliable population
size estimates for younger cohorts not fully exposed to the fisheries.
Separable VPA {(Pope and Shepherd 1982) has besn applied to the west Atlantic
bluefin stock to set partial recruitment for the fish not fully recruited to
the fisheries. Although SVPA searches for the least square estimate of
partial recruitment, it can be said that the results depend solely on catch~
at-age data under several arbitrary assumptfons, This necessitFtes fo check
the result of the present VPA, especially maghitude of absolute stock size,

" by other independent information. According to the present VPA, recruitment

at age one in some of recent years {s as small es down to 20 to 30 thousand
fish. Therefore, the situation may happen'again in the near future as
disclosed in 1982 SCRS fn which it was noted that the number of projected
population size was smaller than the actual Eatch in several age classes.
Most practical way to verify quickly whether or not the recent recrult level
45 that low is to conduct tagging experiment and estimate its population
size independently. If the present VPA is reliable one, then tagging



experiments for juvenile, say age two to five| will show high recovery 'rate
of around 20% 1n 1988 (cf. Yables 4 and 10 of [SCRS 1988b.

Medium fish (6~9 years old fish)

The Japanese Tongline fishing is anly one major segment which takes the
medium  fish among the west Atlantic bluefin fisheries. Therefore,' the
monitoring catch by this fishery for medium fish should be continued. As
mentioned in juvenile section, preferential increase of monitoring catch to
this fishery from less informative fisheries may verify whether or not the
Tow recruit level {in recent years indicated by the VPA is correct.

Large fish {10 years and older)

There appears no practical way to tune the VPA for large fish segment
at present except to initiate expefimental longline fishing compatible with
the historical Japanese longline data in the Gulf of Mexico. It should be
recognized that the experimental Tongline fishing be urgently taken because
time without any reliable indices for the spawning population is running in
vain after the Japanese longline operation Lerminated in 1982. '

Gaps between the result of assessment and the fishing performance

Intuitive doubt on the present VPA for the west Atlantic bluefin stock
stems from a gap with fishing performance, especially that from the Japanese
tongline fishery. There have been observed stable CPUE trends for the
Japanese longline fisheries capturing juvenile and medium fish. Except for
Canada, both Japan and the USA, two major fishing countries for the west
Atlantic bluefin, have been filling or even exce_ding in some years the
respective quotas without significant changes in all segment of fisheries.
On the other hand, the VPA has been shouring a steep decline for all segments
of &gc groups. o

In the case of heavily overfished southern bluefin tu:na, the Japanese
Tongline " CPUE has been decreasing consistently over nearly two decades and

the cateh could not fi11 the quota despite of a high level of the fishing -

effort {Kono 1988). The VPA for the southern bluefin tuna verifies the
decrease of-the population size which has been in acccrdance with the poor
fishing performances. The Japanese longline fishermen are fully aware of
this critical stage of the southern bluefin stock through their own
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operations as well as through scientific stock assessment Jointly done among
Australian, Japanese and New Zealand scientists in which no serious

‘disagreement was addressed for the vesult of the analysis. Therefore, they

zomply with a very severe fishking regulation,

However, 1n the case of the west Atlantic bluefin stock, it is common
to see completely different views among the sclentists warking for the stock
status. -~ The risk of further decline in recruitment and Juvenile stock
appears small judging from stable Japanese longline CPUE trend as Tong as
the present Tevel of harvest continues,

Conclusion and recommendation

From the analysis previously made, it is concluded that credibility of
the present stock assessment 1s very low and therefore, can not provide any
quantitative scientific base to amount of allowable catch or replacement
yield. It should be borne in mind that further reduction of the monitoring
catch now being allowed adds an unretrievable uncertainty to scientific
analysis of the stock status. Following practical actions be taken to
verify and improve the present VPA,

1} - resumption of tagging experiments from the western Atlantic to
obtain  wagnitude of interstock mixture and current exploitation
level of west Atlantic juvenile.

2) dnitiation of experimental longtine fishing compatible with the
Wistorical Japanese longline data in the Gulf of Mexico to obtain
reliable CPUE for the spawning bluefin,
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table 1. Number of observations for CPUE analysis by month and area.

-------------------------------------------------------------------

' Year MNov Dec Jan Feb Al AZ A3 A4 A% A6 A7 AB A9 Total

uuuuuuuuu 4 K5 o 5 G 63 % K G A VI 0 A WD U e 0 OB 40 L 6 1 WD 33 U 0 DR e O T D 1 e

75-75 9

12 7 5 8 7 4 2 1V 6 & 0 0 33
7677 13 16 N 8 6 7 8 9 4 4 4 6 0 48
77-718 15 14 13 4 4 7 10 9 4 7 1V 4 0 46
8=79 37 15 2) 5 &5 8 910 4 8 5 6 3 58
79-80 VW7V VY 7 6 3 B 9 8 &8 2 5 3 52
@0-8% 17 28 20 V3 7 11 1w W1 9 8 65 8 9 78
gi-g2 19 21 1 5 4 9 6 6 6 6 6 8 5 56
2«83 12 1% 0 14 5 4 9 9 6 6 4 5 1 49
03-g4 10 12 13 8 3 3 17 8 6 5 5 4 2 43
B4-85 Y1 1z 15 W 6 4 6 8 & 8 5 5 1 19
£5-86 0 0 15 6 4 2 2z 4 1V 2 2 3 1 23
eg-87 14 3 9 0 7 2 4 86 5 4.6 3 1 38
1ntal 154 169 162 B85 65 67 83 491 60 72 50 &7 26 571
Table 2, Statistical results of CPUE analysis.
Age Mumber of Number of R F

group observations parameters square statistic

3~5 571 47 0.51 1.97

6-8 571 47 0.45 9,30
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