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RECORD OF THE MEFTING ON _
THE WESTERN ATLANTIC BLUEFIN MANAGEMENT MEASURES

Miami, Florida, US.A. Feb. 8-12, 1982

In accordance wﬁh the recommemht:ons made by the Internatiosal Commwsmn for the Conservahon of Atlan-,
tic Tunas (ICCAT) concetning bluefin management measures at its Seventh Regular Meeting (Tenerife, November,
1981), 2 meeting was held among the Contracting Parties whose nationals have been actively fishing for bluefia tuna
in the western Atlantic. The objective of the meeting was to consult znd conclude such consultations in order to
develop the conditions under which fishing by theu‘ nationals will be catrzed .out, a8 provided in the Commission’s
recummcndat:on to Contracting Parties. :

“The U.S. Govermnent hosted the meeting at the Netional Marine F:shems Service, Snutheast Fisheries Center,
Miami, Florida, from Pebruary 8 to 12, 1982, Notice of the meeting was sent to the Governments of Brazil, Canads,
Cub_a,-Jaﬁan and U.S.A, Representatives of Brazil, Canada, Japan and US.A. partigipated in the meeting, and the
ICCAT Secre'tariat.was also present. A list of participants is attached as Appendix 3. . ‘

L Opening Commsnts

The Honorable E. B. Forsythe, US. Congressman, welcumcd all the part:mpants and exprcssed hls hope
that the ICCAT would demonstrate. its cffectiveness in conserving Atlantic blueﬁn tuna for pressnt and future use
{Appendix 1),

Ii. Selection of the Chaitman -

The Executive Secretary, Dr. 0. Rodriguez-Martin, asked for nominations for the Chairman of the mesiing.
Dr. F, E. Carlton (U.8.A.) was unanimously slected Chairman. Dr. P. M. Miyake (Secretariat) was nominated rapporfeny,

i, Approval of the Agenda
 The Tentétive Agenda was distributed and adopted with a siight modification (Appendix 2}. E
IV. Review of Scientific Considerations

Dr. W. W. Fox (US. A') summarized the scientific ﬁhdjngs and conclusions by the Standing Committee on Re-
search and Statistics' (SCRS) at_its last regular session (Tenerife, November, 1981}, He also reported on the recent
results of. Us. scientists’ studies of the sefisiiivities of the cohort analysis and projected surplus production anafyses
usmg wide ranges of vanable input. parameters and recently prov:ded 1980 Japanese catch figures (Tabie I and
Figs.1-3). | :

Japanese scientists presented results of various analyses they had performed, In oohort analyses they used age
specific starting F - values and they projected surplus production under the: hypothcs;s that middle-age fish are less
available for fisheries, The documents presented by the Japanese scientists are attached as Appendix 5,

' The Chairiman asked the scientists of partiéipatmg countries to meet and study the resulis of their récent analyses.
The scientific delegations of Canada, Fapan, and U.S.A. !p:resen,ted the group’s statement whjsh is attached as
Appendix 4. .

This Record was drafted and adopted in English, French and Sﬁahish translations wese done by the Secretariat.
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As noted in Appendix §, It was recognized that the general conseisus could not be obtained at this time on the
Jevel of surplus production for 1982 and that the whale maiter should be further examised through the SCRS.

¥, Views of Scientific Monitoring Needs

The U.S. delegation presented its views on the scientific monitoring needs (Appendix 6). The following five
criteria were presented for consideration: '

. Minimal catch sufficient for scientific purposes be permitted;
. Catch to cover as many age groups as possibie;

. Fishing effort be telated to the fishing mortality rate,

. Catch be available for scientific samples; and

. Minimal by-catch be allowed.

h B o B

The Canadian delegation expressed general agreement of thelr view on these criteria.
The Japanese delegation presented a paper (Appendix 7) stating its view on the scientific momtcrang needs and
presented the following criteria:

. Entire stock distribution be sampled;

. Historical data continuity be maintained;

. As many age groups as possible be sampled;

Effort data be substantial enough to generate reliable CPUE data; and
Data to be of good quality,

@w oW

Vi. Economic Consideration of Fach Element in the Fishery and Country

Mr. A. Peterson (U.S.A.)_outlined the U.S. bluefin fisheries and their economic importance. There are several
thousand vessels and many thousands of individuat fishermen divectly involved in‘the fishery. The ex-vessel commercial
catoh value was approximately U.S. $5.6 miltion. The total economic value of the combined commercial and recrea-
tional fisheries 1s in excess of U.S. $36.0 million. '

Mr. H, Rosa {Brazil) stated that the industrialized Brazilian tuna fishery has developed since 1977 with leased
foreign longliners and since 1979 with local and leased baitboats. The development has been rapid and continuing.
Since the bluefin catch by Brazil has been very minimal, Mr, Rosa requested special consideration be given to the
Brazilian fishery when bluefin rogulations are discussed, so that the development of the Brazilian tuna fishery will
not be hindered,

Mr, T. Jsogai (Japan) emphasized the importance of the Japanese longline hinefin fishefy and possible economic
repercussions of the bluefin regulations on the fishery, The total landing value of bluefin by the Japanese fishery from
the western Atlantic is roughly estimated at $40 million, and the possible loss suffered by the Japanese fishery in case
this regulation is enforced would be §38-39 million.

Mr. M. Hunter (Canada) stated that the total value of the Canadian bluefin tuna fishery is less than that of the
U.5.A. and Japan, but the value this fishery has for local economies in the southern Guif of St. Lawrence is very
significant.

Vi1 Level of Scientific Monitoring, the Quota for Each Conntry and Date of Implementation

Mz, C. J. Blondin (U.8,A.) presented the U.8 view on this agenda item. He emphasized the carly concern which
the U.S. expressed regarding the bluefin stock conditions and the U.8. effort in regulating its own fishery. When applying



she 1975 ICCAT fishing mortality regulation, the U8, Hmited is fishery to a fotal quoiz of co?zsiderably legs then the
1970.74 sverage calch of bluelin tune. He noted that Japan wsed the vear of maximura catch as the reeent level end
hified sauch of its effort from the sastern to the western Aflantic. Bmphasizing that the U.S. hasborme 2 conservation
burden greater than any other conntey, Mr. Blondin noted that the U.5. nurse seine fleet voluntarily abstained from
taking the large 1973 yearclass in order to increase the future spawning stock. I cuntmst; the Japanese longline flect
fighed the 1973 vear-cless heavily. While ULS. requlations provented 2 diected fshery for the seewning stocks of blue-
fin funz in the Culf of Mexico, the Jepanese fleet concentrated on those stocks. The 115, eraphasized that no direciad
fishery shoutd be allowed in this arez. My, Bloncia presented 2 izble showing average catches by the U8, Canada and
Sopen during the 1970-74 period befors the Japanese tunz fieet shifted its effort to the western Atlaniic,

Western Adlaniic Bluefin

1870-74 svevage cotch Parceninge
(T} '
Canada . oe7 21
Jzpen o0 i
U84 3070 - 84

Mz, Blondin indicated that the U8, could not accept a sharing of the resouree in proportion to catch levels since
1975 boesuse of the reasons addressed estiier. He also emphasized that a U.8. coastal fisherman has vesy tittlo Plexi
bility with regard to fishing grosnds and should be given special considerstion. The U.5. stated that it is willing to give
special consideration to developing funa fishing countries such as Brazil and Cuba. '

Mz, fsogai {Japan) cormmented that all the history of fisheries in the last ten years, present and future population
conditions, zs wéll as ¢conomic fmpacts of regulations on the fishery should not be ignored. He stated that .}'ap:in
cannot acoept the sharing Tatio suggested by U.8. delegates, and he also pointed ouf the Yapanese effort in protecting
the spawning stock in the Guif of Mexico by consulting with the U.8. Government znd adopting a voluntary catch
quota for this fishery. He stated that the continuous heavy utilization of the juvenile bluefin tuna by the U.S. and
Canadian fisheries should wot be ignored. Particularly these US, -catches represent a substantial amount it rumber of
{ish over the past ten years, Such utilization should have had a great effect on the present stock condition.

Mr. Hanter (Canada} concnrred with most of the U.S. view, Canada has been dismayed at the way the ICCAT
1975 bluefin regulations have been implemented by Japan, ie. Japan's taking the highest catch as the recent fevel of
fishing mertality znd shifting fishing efforis from the east to west Atlantic. Canada was also dismayed by the fact that
Canadian oroposals for mote effective bluefin management schemes did not get full support by thie U.8. at the 1977,
1978, 1979 and 1980 ¥CCAT sessions. He stressed the Canadian effort in bluefin conservation through regulating iis
own fishery by catch quots and Limiting eniries, as well as through fimiting the Japanese longline fishing activities with-
in the Canadisn 200-mile zone. Fe also felt that special consideration should be given in applying bluefin regulations to
countries such as Brazil and Cuba which are developing these tuna fisheries. ’

#r. Tsogai expressed his wiliingness to give special consideration to the Brazilian developing tuna fishery,

My, Rosa {Brazil} thanked ail the delegates for giving special thought to the developing tuna fizhery of his couﬁtry
and emphasized that Brazil is located in the southwestern Atlantic while the Commission’s direct concera is for the
northwestern dluefin stock.

The meeting recessed af this point and closed. séssions weee held with the heads of delegations of the countries
present. Lé%mr; when the meeting was resumed, the heads of delegations reported back to the mesting that they had
discussed the levels of monitoring needed, their aflocations among the fisheries and countries, and date of implementa-
tion. They presentad the following statenient:



Recognizing that the International Commission for the Conservation of Atlantic Tunas at ii:-s Seventh Regular
Meeting in Tenerife, Canary Islands, recommended that the Contracting Parties prohibit the capture of bluefin tuna for
a period of two vears in the western Atlantic Ocean except under conditions to be agreed upon by the Contracting
Parties whose nationals have been actively fishing {or biucfin tuna in the western Atlantic, .

Noting that these Contracting I"arties were Lo consuft and conclude such consultations prior to Ff:bruéry 15,
1982, in order to develop the conditivns under which fishing by their nationals in the western Atlantic would be
carried out, .

Further noting that these consultstions were held February 8-12 in Mldl‘m Florida, among officials from the
Governments of Brazil, Canada, Japan and the United States,

These officisls have agreed to recommend to their Governments the following:
FIRST: That measures will be taken to limit the annual caich of bluefin tuna in. the western Atlantic during 1982 and
1983 to 1,180 metric tons (MT) taking into consideration: {1) a review of the status of the bluefin tuna stocks, and

(2) catch levels necessary to provide data to jndex the abundance of the stock,

SECOND: That the quota of 1,160 MT will be divided among Canada, Japan, and the United States as foliows:

Canada 250 MT
Japan 05 MT

- U8A. 603 MT

THIRD: That the developing hluefin tuna fisheries in the western Atlantic of Brazil and Cuba, which cucrently take
less than 50 MT annually, shall not be subject to the limitation addressed herein,

FOURTH: That during 1982 and 1983 there will be no directed fishery on the blucfin tuna spawaing stocks in the
Gulf of Mexico.

FIFTH: That the Governments of Canada, Japan and the United States take steps to jreplement these provisions as
soon as possible and simultancously in accordance with the regulatory procedures of each country.

SIYTH: That the mmtters noted in the recommendations contained in paragraphs one to five above be reviewed by
ICCAT at its Third Special Meeting in November, 1982. o
VIl Adoption of the Report

The Meeting Record'was preseﬁted and adopted by the Group.



Tahle 1. Summary of U, 8. Sensitivity Studies

1982 stock size (MT}
Estimate Range
691 59110 1125
1982 stock size (MT}
Estirnate Range
13165 9164 to 21887

1982 stock size {MT)

Lstimate Range

£3855 975510 23012

JUVENILES (AGES 1-4) - -

1982 surplus prodiction (M T)
Estimate  Range

121 121 to 303

ADULTS (AGES 5 - 30)

1982 surplus production (MT'}
Estimate Range,

-394 -1962 10 367 -

TOTAL STOCK (AGES 7 - 30)

1982 surplus p}oductfoﬂ (MT)

Tacluding lutest changes

 in Japancse staiistics

493

Estimate

368

Estimalc

128
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Fig. 1. Western Atlantic age-1 bluefin tuna stock sizes.
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APPENDIX 1

STATEMENT BY THE HONORABLE EDWIN B. FORSYTHE

Februany &, 1987

The Seventh Regular Meeting of the International Commission for the
Sonsarvation of Atlantic Tunas was a historic event. Por the first time,
ICOAT FfFaced the reality of the need to take strong action to conserve the
Bivefin tuna resource in the western Atlantic. The issue which was con-
frontad at the November meeting was the future of the resource itself. With-
sut adeguate and effective action to slow or reverse the dramatic downward
; in shock size, the availability of this resource for present and future
menarationeg was in serious guestion. I was pleased to see the member nations
wiillng to make the havd decisions necessary for the conservation of the re-

BONYTER .

T recognize, however, that some questions have been raised regarding the
warvast level which can safely be allowed. Thig is a critical issue because
5o person present in this room desires to ask the fishermen of his nation to
cept & burden which ig not justified by the scientific realities of the
cleins of the western Atlantic bluefin. Yet I believe that all of us share
the same goal. That goal is, quite simply, to ensuxe the present and future
viability of the bluefin resource. Conservation is, indeed it must be, our
main goal. We cannot sacrifice the future of this resource for whatevex im-
mediate gains we may realize.

we hegin these consultations, I believe we have two objectives before
e first, and most important, is to ensure that the quota level which we
sarahlish for the taking of western Atlantic bluefin tuna is sufficient to en-
sure the conservation of the resource without imposing an unreasonable and un-
naceszsary economic burden on the fishermen who depend upon this resource. If
we astablish a guota which exceeds that which can safely be taken from the
resoures, we are doing our Fishermen a disservice because we will have sacri-
ficed their industyy by sacrificing the resource upon which it is hased.

The second cobiective before us is to divide the quota awmong our nations.
o arrivipng at this decision I believe two principles axe important. The first
ig *that those nations which have in the past taken conservation measuXes to pro-
Leet thie resource should not now be asked to bear the lion's share of the con-~
servation needs. 7The second principle is that coastal fishermen who have limited

alternative fishing opportunities should bear a lesser burden.

i sppreciate the opportunity to speak to you and look forward te the success-
Ful conclusion of these consultations -- for if we fall, we have failed our fishex~

men and we have failed the resource.
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APPENDIX 4

STATEMENT OF SCTENTIFIC DELEGATES
OF JADAN, UNITED STATES AND CANADA

Surplus production esgtimates are very sensitive to input paraﬁetérs such
as stock recruitment relationships, starting fishing mortality rates, and pre~
sent age composition. '

Analyses were conducted by scientific delegates of the United States in
which these input parameters were varied. The results presented for 1982 sur-
plus production in the western Atlantic ranged from minus 1822 metric tons to
plus 670 metric tons, :

The scientific delegates of Japan tested an alternative analytical method
and the result was an estimate of 1868 metric tons surplus production in 1282.

The Japancse scientists also hypothesized that medium aged bluefin (ages
4-14) are lass available to the fishery and that this affects the assessment
procedure. Their results in this analysis concluded that surplus production
in 1982 for fish eleven years old and older was 3062 metric tong. However,
no estimate of surplus production was made for fish ten years old and younger
in 1982. Therefore, no estimate of total surplus production was availakle from
this analysis.

The Canadian scientists tested another alternative and estimated surplus
production of 431 metric tons. o '

The results of Japanese analyses were accompanied by written doecuments,
whereas the United States and Canadian results were only described by the goi~
entists, No time was available to provide an adequate review of the data and
results. Therefore, no agreement was reached among the scientifip'delegates
as to the level of 1982 surplus productidn. It is recormended that scientific
research bé conducted to determine if, indeed, ages 4-14 are less available
and whethexr or not-this has an impact on the assesement procedure. Also,

" methods of estimating surplus production should be investigated.. Results of
such research should be reviewed through the established procedures of BCRS.

] Do



APPENDIX 5 4"SCIENTIFIC'DOCUM$N?S;?RESENTED aTLTHﬁ;ﬂﬁﬁTiNG.

APPENDIX 6 — WBST ATL?&NTIC BLUEFIN MONITORING PLAN INVOLVING
CATCHES FROM THE., STOCK [MEMORANDUM E‘ROM W. W FOX,
JR, TO C. J. BLONDIN) : -

APPENDIX 7 — Mouxwonxms PLAN OF sTocx CDNDITION OF BLULFIN

T TUNA IN THE WESTERN ATLANTIC ~ ESTIMATION OF °
NECESSARY - CATCH -AMOUNT {PELAGIC RESDURCES DI~
VISION*FSFRL) ' :

These appendices can be Ffound on 'Pagelﬂ . . They are in the original
tanguage (English) only.

wy 3=



MINUTES DE LA REUNION SUR LES MESURES DE GESTION
DU THON ROUCGE DE L’ATLANTIQUE OUEST
8-12 Février 1982 - Miami, Flovide, Ftats Unis

Conformément aux recommandations concernant les mesures de gestion du thon rouge formuldes pér 1a Com-
mission internationale pour la conservation des thonidés de ['Atlantique & sa Septidme réunion ordinaire (Tenerife,
novembre 1981}, les Parties contractantes dont les ressortissanis prennent uine part active a la pdche de cette espice
dans 'Atlzntique ouest ont tenu une réunion. Le but de cette dernidre était de permetire un échange d’opinions dont
les conclusions serviraient & définir les conditions selon lesquelles les ressortissants des divers pays pourront pécher,
suiveng jes recommandations de la Commission aux Parties contractantes,

La réunion a ét¢ accueillic par le gouvernement américain, et a eu lieu 3 Miami, Floride, les 8-12 février 1982,
dans les jocaux du “Southeast Fisherics Center” du “National Marine Fisheries Service”, Les gouvernements suivants
avaient été invités: Brésil, Canada, Cuba, Ptats-Unis et Japon. Le Brésil, le Canada, les E{ats-Unis et le Japon, ainsi
que le Secrétariat de PICCAT, étaient représentés. La liste des participants est jointe en tant qu’Appendice 3.

1. Quverture

L'Hon. E.B, Forsythe, membre du Congrds des Etats-Unis, a souhaité Ia bienvenue 4 lous les participants, et
a exprimé Pespoir que I'NCCAT fasse preuve de son efficacité pour la conservation des ressources en thon rouge de

IAtlantique en vue de son exploitation présente et 2 venit {Appendice 1).
K. Nomination du président

Le Secrétaire exdeutif, D1. O. Rodriguez-Martin, a soliicité les votes pour la désignition d’un président pour la
direction des débais. Le Dr. F.E. Carlion (Etats-Unis) a ét¢ nommé président & I'unanimité, Le Dr. P.M. Miyake, du
Secrétariat, a été désighé rapporicur.

Ii. Approbation de Pordre du jour
L’Ordre du jour provisoire a 818 diffusé et adopté avec une légire modification (Appendice 2),
I¥. Examen des considérations d'srdre scientifique

Le Dr. W.W, Fox (Etats-Unis) 2 dsumé les résultats et conclisions de la Serniére réunijon ordinaire {Tenerife,
novembre [981) du Comité permanent pour lu recherche et les statistiques {SCRS). 11 a également signalé les résultats
obtenus par les chercheurs aniérivaing dans leurs études sur Ja sensibilité de P'analyse des cohortes et leurs analyses de
Ja production excédentaire escomptée, au moven d’un éventail étendu de valeurs pour les paramétres d’entrée variables
et do chiffres japonais de capture récemment fournis pour 1980 ( tableau 1 et figures 1.3),

Rapport rédipé of adopté en langue anglaise. Traduction en francais of en espapno] du Secrétiriat,
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Les chercheurs japonais ont présenté les résultats de diverses études, d’analyses de cohories au moyen de valewrs
F de départ, et de production excédentaire escomptée selon Phypothése d’une moindre disponibilité 2 la pecheric des
poissons &'4gs moyen. Les travaux présentés pat les scientifiques japonais figurent 3 PAppendice 5 cijoint,

Le piésident a prié les chercheurs des pays représentés de se réunix pour étudier Ies résultats de leurs dernicres
études.

1a délégation scientifique du Canada, des Etats-Unis et du Japon a peésenté la déclaration du groupe, qui Figurc
¢i-joint & U Appendice 4. _

Corame indique ¥ Appendice 4, on a reconnu qu'il tait Impossible d'arriver 4 un accord général A Pheure actuelle
concerpant le niveau de production exeddentaire pour 1982, et qu'if convenait que le SCRS reprenne {"étude de Pen-
semble de cetis question,

V. Contrale scientifique nécessaire

La délégation américaine a fait past de son opinion & cet égard (Appendice 6). Cing criteres &taicnt soumis par
les Etats-Unis pour examen:

ot

. Capture minimum permettant de répondre aux besoins scientifiques,
. Prise couvrant Ie plus grand nombre possible de groupes d’dge,

T4 Bt

. Bffort de péche associé au taux de mortalité par péche,
. Prises disponibles & Péchantillo nnage, et

L% T 9

. Prises accessoires minimum.

Le Canada a fait part de son accord général aves ces criteres.
La délégation du Fapon a présenté un document (Appendice 7) résumant son opinion sur les besoias en contdle
scientifique, ot offrant les critéres suivants:

—t

. Echantilionnage de la distribution du stock entier,

2. Maintien de ta continuité histotique des données,

. Echantillonnage du plus grand nombre possible de groupes d*ige,

. Données d'effort suffisamment abondantes pour foumir des données fiables de CPUE, et

WA

. Bonne qualité des donndes.
VI. Considérations économiques - Pécheries et pays

M. A, Peterson (Ftats-Unis) a fait un exposé schématique des pécheries américaines de thon rouge, et de leur
itnportance du point de vue dconomique, Cette péchetie met en jeu plusiéurs milliers de bateaux et de pécheuts indk-
viduels, La valeur au déchargement des.prises commerciales s'é1dve 3 environ US$ 5,6 millions. Celle des prises commet-
ciales et sportives combinées dépasse US$ 36,0 miltions, _ '

M. H. Rosa {Brésil) a indiqué que-la péche industrielle brésilienne est en essor degﬁis 1977 avec Pintroduction
de palangriets en localion, et depuis 1979 avec celle de canneurs locaux et en !oéai:ion; il g'agit d’une croissance rapide
et continue. Les prises brésiliennes de thon rouge étant minimels, M. Rosa a demandé quune attention particuliére soit
accordée aux pécheries thonitres brésiliennes au moment de prendre des mesures de gestion pour Ie thon rouge, afin
de ne pas entraver leur essor,
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M, ¥, fsogat {¥apon) 2 insisté sui Pimporiance de la pdche palangriére japonaise et les répercussions économiques
éventuelies de réglementations du thow rouge sur la pécherie. La valeur totale au déchargement des prises japonaises de
thon touge dans I'Atiantique ouest est grossidrement estimée 4 USS$ 40 millions, et 1a mise en viguour de la réglementa-
tion entrainerait pour Je Japon des peries de quelque 1785 38-39 millions. _

M. M. Hunter {Canada) 2 indiqus que la valeur totale de Ja péche canadienne au thon rouge est moindre que celle
des Btats-Unis et du Japon, mais que son importance dans le cadre des économies Iocales du secteur méridional du golfe

dv Saint-Laurent est hautemend. significative.
VIL  Depré de contrdle soiantifipue, quatas ef daie d’application

M. C.J. Blondin (Btats-Unis) a présenié Popinion des Btats-Unis sur ce sujet. 1 a insisté sur les inquidtudes dont
son pays a fait part depuis Io début concernant Pétat des stocks de thon rouge, et sur les efforts qu'll 4 réalisés pour
contréler s2 propre péeheric. Lors de Papplication de la réplementation ICCAT de 1975 portant sur la mortalité par
péche, les Etats-Unis se limitécent 2 capturer une quantité considérablement inférieure 3 la prise moyenne 1970-74.
M. Blondin a fail remarquer gue le Japon avait utilisé comme niveau récent Pannée de prise maximale, et avait déplacé
une grande partie de sont effost de I Atlantique est & I'Atlantique ouest,

En insistant sur te fait que les Blats-Unis avaient assumé, quant 4 la conservation, une chage plus lourde qu’aucun
autre pays, M. Blondin'z signeté que les scuneurs américains 'étajent volontairement abstenus de cupturer la forte classe
de 1973, afin d’accrofire le futur stock reproducteur. Par contre, les palangriers japonais ont fortement exploité cette
classe, Adors que les réglementations américaines interdisaient la pdche visant directement les stocks de thons rouges
géniteurs dans Je golfe du Mekique, Ja flottilie japonaise 'est concentrée sur ces mémes stocks. Les Etats-Unis insistent
sur fe fajit quancune pécheric visani directement cete espdee ne devrait 8tye autorisée dans cette zone:

M. Blondin a piésenté un tablesu montrant les prises américaines, canadiennss et japonaises en 1970-74, avant
aue fa flotiille japonaise n'uii déplacd son effort vers PAtlantique ouest,

Prise moyenne de thon rouge

Atlantigue ouest, 1970-74 . ofo
Couada 997 21
Biats-Unis 720 13
Japon 3070 64

#. Blondin & déclaré gue les Etats-Unis ne pouvaient pas, pour les raisons exposées ci-dessus, accepter une répar-
tition ges ressources proporiionnellc an niveau des prises depuis 1975. 1 2 également souligné le peu de flexibilité
dont dispose un péeheur sur les cotes américaines en ce qui concerns le choix de lieux de peche, et que ceci doit faire
Pobjet de considéraiions spéeiales. Les Btats-Unis sont disposés 3 accorder une attention spéciale aux piys dont la
péche thonidre est en développement, tels que Ie Bidsil et Cuba.

M. T. Isogai (fapon) & commenté quw'd ne fallait pas népliger les considérations concernant I'higioire de la péche
ces ¢ix dernidres annden, les conditions actuelles et futures des populations, et les répercussions économiques de régle-
mentations sur la pécherie, 11 a déclard que le Japon ne peut accepter la ¥épartition de quotas mentionnée par la déléga-
tion américaine, et a signalé en outre les effurts réalisés par Je Japon vers la protection du stock reproducteur du golfe.
du Mexique en ;:,(msu'itunt ies autoritds américaines et en adoptant un quota volontaire de capture pour cetie pécherie.
M, Isopai # noté que Pexploitation intense et continue de thons rouges juvéniles de la part des Etats-Unis et du Canada
ne pouvait pag Btve ndgligée. Bn particulicr, los prises américaines de ces poissons ont été depuis dix ans d’une importan-

co pumérigue substantielle, Cette exploitation ne peut manquer d’avoir gravement affecté I'état actuel du stock.
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M. M. Hunter (Canada) a repris Ia plupart des points de vue des Etats-Unis. Le Canada a £t¢ tristement surpris
de 1a fagon dont les réglementations de 1975 sur le thon rouge avaient été appliquées par le Japon, concrétement le
fait de prendre la plus forte prise comme niveau récent de mortalité par péche, et celui de déplacer I'effort de P Atlan-
tique est A P Atlantique ouest. Le Canada déplore également que fes propositions canadiennes portant sur des schémas
plus efficaces de gestion du thon rouge n’ajent pas recu I'appui intégral des Btats-Unis aux réunions ICCAT de 1977,
1978,°1979 et 1980, M. Hunter a insisté sur les efforts du Canada vers la conservation du thon rouge 4 travers la régle-
mentation de sa propre pécherie par le contingentement des prises et la limitation des licences de plche, ainsi gqu’en
limitant les activités de péche japonaises dans les limites dels zone des 200 milles du Canada. 11 estime également qu’il
" convient de tenir compte, au moment d’appliquer des réglementations pour le thon rouge, du cas de pays comme e
Brésil et Cuba dont la péche thoniére est en développement,

M. Isogai s'est déclaré disposé 4 accorder une attention particulidre 4 la pEche brésilienne en essor.

M. H. Rosa (Brésil) 2 remercié fes délégués de leur considération envers la péche thoniére en développement de
son pays, et a souligné que e Brésil se trouvait dans I'Atlantique sud-ouest, alors que fes inquiétudes de la Commission
porient plus directement sur les stocks nord-ouest de thon rouge.

Les débats furent alors levés, et les chefs de délégation présents tincent des réunions 2 huis clos Par la suite, 4
- la reprise des délibérations, ils informerent les assistants qu’ils avaient traité du degré de contréle nécessaire, du quota
& allouer aux différents pays et pécheries et de 1a date d'application, et présentérent la déclaration suivante:

Attendu que la Commission internationale pour la conservation des thonidés de I ATlantique, lors de sa Septieme
réunion ordinaire, a recommandé que les Parties contractantes interdisent la capture de thon rouge pendant une période
de deux ans dans P'Atlantique ouest, sauf dans certaines conditions A convenir par les Parties contractantes doat les res-
sortissants ont pris une part active a la péche du thon rouge dans PAtlantique ouest,

Prenant note du fait que ces Parties contractantes devalent conférer et conclure leurs délibérations avant le 15
féyrier 1982, afin d’8tre 3 méme de définir les conditions dans lesquelles leurs ressortissants pourront pécher dans

" I Atlantique ouest,

Prenant note €galement du fait que ces délibérations ont cu lieu les 8-12 février & Miami entre des représentants

des gouvernements du Brésil, du Canada, des Etats-Unis et du Japon,

Les représentants sont convenus de recommander ce qui suit 2 leur gouvernement:

PREMIEREMENT: Que des mesures sofent prises pour limiter 2 1,160 tonnes métriques (TM} la prise de thon rouge
dans PAtlantique ouest en 1982 et 1983, en tenant compte de: (1} Pexatmen de Fétat des stocks de thon rouge, et
(2) le niveau de capture nécessaire pour fournir des données permettant dejuger de Tabondance du stock,

DEUXIEMEMENT: Que ce quota de 1.160 TM soit réparti corume suit entre le Canada, les EtgtsUnis'et le Japon:

Canada 250'TM

EtatsUnis 605 TM-
Tapon 305 T™

TROISIEMEMENT: Que les pécheries thoniéres en développement dans I’ Atlantique ouest, du Brésil et de Cuba, qui
prennent A Pheure actuelle moins de 50 TM par an, sojent exemptes des contingentements ci-dessus,

QUATRIEMEMENT: Qulen 1982 et 1983 il ne se produise pas dans le golfe du Mexique de péche visant directement’
ies stocks de thons rouges géniteurs.
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CINQUIEMEMENT: Que les gouvernements du Clanéda, des Btats-Unis et du Japon prensent des mesures pour apphi-

quer ces dispositions dés que possible et simultanément, en accord avec les notmes de chaque pays portant sur Jes régle-
mentations,

SIXIEMEMENT: Que le contenu des paragraphes 14 V ci-dessus soit révisé jpar }’ICCAT 2 s2 Troisidme réunion ordi-
naire au mois de novembre 1982,

Wil Adoption du rapport

Les minutes de la réunion ont été présentées et adoptées par le groupe,
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Récapitulation des études américaines sur la sensibilité

Tableau 1

Taille du stock 1952 (TM}
Fstimation Gamime

691 59141125

Taille du stock 1982 {TM)
Fstimation Gamme

13145 G164 4 21887

Taitle du stock 1982 (TM)

Estimation Gamme

13835 9755423012 '

JUVENILES (AGES 1-4)

Production exeddentaire 1982 {TM)
Lstimation Gamme

121 121 4303

ADULTES (AGES 5-30)

Production excédentaire 1982 (TM}
Estimation Lramme

-394 -1962 4 367

TOTAL STOCK (AGES 1-30)

Production excddentaive 1982 (TM)
Estimation Gamine

272 8224670

Y compris derniéres
modifications sta-
tistiGues juponaises

Estimation

493

Estimation

-368

Estimation

125
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APPENDICE 1

ALLOCUTION PRONONCEE PAR L'HONORABLE RE.B, FORSYTHE

2 février 1982

La Septidme Réunion Ordinaire de la Commission internationale pour la conser-—
vation des thonidds de L'Atlantique a été un événement marquant. En effet, pour
la premiére fols depuis ses débuts, 1'ICCAT a fait face au besoin bien réel de
prendre des mesures énergigques vers La conservation des ressources en thon rouge
de 1l'Atlantique ocuest. Il s'agissait de considérer l'avenir de la ressource elle-
méme, En l'absence de mesures adéquates et efficaces visant & ralentiy ou renver-
ser la spectaculaire tendance & la baisse de la biomasse, la disponibiiité de 1a
resgource aux géndrations présentes et & venir était en jeu, J'al été heureux de
congtater gque les pays membres dtaient disposés 3 prendre des décisxcns energiques
en vue de la conservation de la ressource,

Je reconnais, cependant, que des doutes ont été exprimés guant au niveau
d'expleitation gui peut étre autorisé sans danger. Il a'agit d'un sujet délicat,
car aucune des personnes ici présentes ne peut souhaiter devolr demander aux
pécheurs de son pays d'assumer une charge qui n'est pas justifiée par les preuves
scientifiques sur 1l'état du thon rouge de 1'Atiantique cuest. Je suiz néanmoins
certain gue nous poursuivons le méme but, gui est tout simplement de garantir la
viabllité présente et future des ressources en thon roude. La conservation est,
et delt en fait étre, notre objectif principal. Nous ne devons pas sacrifier
1'avenir des regsources au nom des avantages immédiats que nous pouvons ern tlrer.

En ouvrant ces débats, je crois que nous devens faire face a deux objectifg.
Le premier, et principal but est de nous assurer que le gquota £ixé pour la capture
de thon rouge de l'Atlantique ocuest permettra d'assurer la conservation des ressour-
ces sans imposer aux pécheurs qui en dépendent de charge inutile ou excessive. si
le guota fixé dépasse ce qui peut &tre prélevé sans danger pour ies ress ources,
nous rendrons en fait un mauvais service a nos pécheunrs dont 1tindustrie se verra
endommageadu fait des coups portes aux ressources sur lesquelles elle 5@ . Eonde.

Le deuxidme’ objectif visé est la repartition du gquota entre les dlvers pays.
J'estine que deux principes s'imposent dans ce cas. En premier lieu, que les pays
gui ont déjad pris des masures de conservation en vue de la prote¢tion des ressour-
ces ne dolvent pas avoir 3 dssumer maintenant la majeure partie du travail .de don-
gervation. Ensuite, que 'les pé&cheurs du littoral, dent les possibxlites de cho;x ,
sont 1imltées, aient & porter un fardeau plus l&ger., : :

Je suls heureux d'avomr cette oecasion de m Yadresser a vous et attends aveg

impatience une issue positiVe des débats, car si nous échouons; nous aurons rraht
nog pécheurs et, - partant, les ressources.
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APPENDICE 2

ORDRE DU JOUR

I. Allocution d'ouverture

II. Election du président
I11. Adoption de 1'ordre 'du jour

iv. Examen does uonsidéfétions d'ordre sciéntifique

V. Opinions sur les besoins.en contrélelscientifique
vI. Examen de 1l'aspect écmnomique de chacun des

dléments de la pé&cherie

vII, Niveau de contrdie scientifique, guota pour
chaque pays et date d'entrée en vigueur

VI, adoption du rapport
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APPENDECE 3

LISTE DES PARTICTPANTS

BRESIL MACKOW, ALAN
' Consultant, Federaticon of Japan Tuna
ROSA, HORACIO, JR.* Teje-Press Associates, Inc.
Senioy Advisor .
International Fisheries Affairs MORIYA, SATOSHI
Superintendency £or the Develop- Counselor.
ment of Fisheries Fishery Agency

' OGAWA, JIRC
Advisor
Kanagawa Tuna Fisheries Assod.

CANADA

HUNTER, MICHAEL*
_ Director, Pacific Rim Branch SHIMURA, SHOJIRO
Department of Fisheries & Oceans Advisor
- Paderation of Japan. Tuha
HURLEY, PETER C. F. .
Fisheries BiOlOQiSt SUZUKI, ZTRO

Department of Fisheries & Oceans Fisheries Biclogist

: Far Seag Fisheries Research Lab.
MORPHY, WILLIAM A,

Area Director
Department of PFisheries & Oceans

BPATS~-UNIS

ABRAMS , GERALD
President .
Bast Coast Tuna Assn.

TRUDEAU, HUGH R.*
"Area Manager
Department of Fisheries & Oceans -

JAEON _ ATLLEN, HARCLD B.
' ' Acting Regional Director
Souhheast Regional Offige, WMFS

BARADA, YULCHIRO
Advisor

0 ‘ I F
Federation of Japan Tuna AVILA: EDMUND

Captain, F/V Ruth & Pat

T .-
TKEDA, IKUO Fast Coast una Asspc

Fisheries Biologist

Tar Seas Fisheries Research Lab. BLONDIN, CARMEN J.*

Director, Office of Internatlonal Fish,

1SOGAT, TOSHIOH National Marine Fxsherles Service
L

Commissioner

Ministry of Foreign Affairs BOWLAND"JACK c.

U.S. Tuna Foundation’

. KUME, SUSUMU
Fisheries Biologist
Far Seas Fisheries Research Lab.

' BROADHEAD, GORDON
‘Marine Biologist
Tiving Marine Resources

LORSCH, JOSEPH G.
Consultant
- Federation of Japan Tuna

BURGESS, EDWARD E.
Operations Officer
Southeast Regional Office,  NMFS

A Délégus ICCAT.
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CARLTON, FRANK B.*
Mational Cealition for
Marine Conservation

"CHEPRALES, WILLIAM C,
Yice President
Bast Coast Tuna Assoc.

CONSER, RAMON J,
Fisheries Biologist, NMFS
Southeast Fisheries Center

CRESTIN, DAVID .
Chief, International and
Qceanic Ficheries Branch, NMFS

DAVIS, CONNOR
Fishery Biologist

Gulf of Mexico Fishery Management Council

FORSYTHE, LDWIN B.
Member of Congress, U.5.3.

FEIWNBERG, WILLIAM
Mid-Atlantic Council

FOX, WILLIAM W., JR.
Pirector
Southeast Fisheries Center NORA-NMFS

PYRBERG, DAVID G.
Treasurer
Bast Coast Tuna Assoo,

GOODMAN, DANIEL
Preofessor
Seripps Institution of Oceanography

HADER, WARREN F.,
Pregident
Montauk Boatman's Assoc,

HARRY, EBELWCOD K.
Pragident
tnternational Game Fish Assoc.

HART, DAVID H.
Chailrman
Mid-Atlantic Council

HESTER, FRANK
Biologist
Past Coast Tuna Ass0C.

HTLLHOUSE, ROGER
Ex-tunahoat operator
fasgt Coast Tuna Purse Seiners

HYMANS, MURRAY
Capt. Seafood Center, Ina.

MANNINA, GEORGE :
Counsel, Sub~Committee on Fisheries
& Wildlife, Conservation & the
Environment, House of Representatives

MASON, JOHN M.

Research Scientist

New York State Deparitment of
Environmental Conservation

MATHER, FRANK
Scientist Bmeritus
Woods Hole Oceancographic iInst.

MCGOWAN, JOHN §.%
Consultant
Castle & Cooke, Inc.

MUNOZ, JOSE B., JR;
Executive Vice President
American Tuna Boat Ass0C.

PETERSCN, ALLEN E., JR.
Regional Dirxector, Wortheast, NMFS

POWERS, JOSEPH E.
Fisheries Bilologist
Southeast Fisheries Center, NMFS

PUTNAM, B. J.
Chairman, Gulf of Mexico
Fishery Management Councill

PUSKAS, LOUTS.

Gwner-Operation Swordfish Longliner
President, Viking Village

Director, American Tuna Action Committes

RISTORY, ALLAN J.
Executive Director
Atlantic Professional Boatman‘s Assoc.

: C
ROTHSCHILD, BARBARA KEITH
FPoreign Affairs Officer, NMFS .

‘Office of International Fishexies

RUSSEL, DAVID N., CDR. .
Assistant Chief , Intelligence &
Law Enforcement, U.85. Coast Guard

STAMEY, PEGLY
Chairman, Billfish Committes
south Atlantie Fishery Management Council
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STEWART, KAREN B.
Fishery Affairs Officer TCCAT
. 8. State Department —

MIYAKE, PETER M.
STONE, KICHARD B Af‘sist;nt Executive Secrelarn
Recreational Fishéry Officer, NOAA-NMES = e = ¥

TAYIOR, ARNET
Fxecutive Director _
"American Tuna Action Committee

RODRIGUEZ-MARTIN, OLEGARIO
Executive Secretary i

-2



BPPENDICE 4

DECLARATION DE T.A DELEGATION SCIENTIFIQUE
DU JAPON, DU CANADA ET DES ETATS-UNIS

Les estimations de la production excédentalre sont trds sensibles auk para~
métres d'entrée tels que la relation stock-recrutement, aux valeurs de départ
de mortalité par péche et 3 la structure démographigue actuelle.

Des analyses ont &8 effectudes par les délégués sclentifigues des Etats-
Unis en variant ces paramétres d'entrée. Les résultats présentés pour la produc-
tion excédentaire de 1982 dans 1'Atlantique ouest allaient de ~1822 TM 3 + 670 TH.

Les Aéléguds sclentifiques du Japon ont mis & 1'épreuve une autre méthode
d'analyse, qul a donné un chiffre de production excédentaire de 1868 TM pour 1982.

Les scientifiques japonais ont également postulé que le thon rouge 4'&ge
moyen (Ages 4-14) est moins disponible & la pécherie, et que cecl ne peut manguex
d'affecter les processus d'évaluation. Les résultats de leur analyse signalaient
une production excédentaire de 3.062 TM en 19BZ pour les poissons de onze ans et
plus. Aucune estimation n'a &té faite pour les poissons de dix ans et au~dessous
pour la méme année. On ne disposait donc d'aucune estimation de la production ex-
cédentaire globale selon cette analyze.

- 1

Las sclentifiques canadiens ont mis une autre méthode 4 1'épreuve et ont es-

timé une production excédentaire de 431 TM.

Les résultats des analyses japonaises étaient accompagnés d'une documentation
de référence, alers que les conclusions américaines et canadiennes ont simplement
Eté exposées par les chercheurs. Le mangue de temps n'a pas permis de procdder &
un examen adéquat des données el résultatz. Il n'a donc pas été possible d'aboutir
a un accord entre les délégués scientifiques guant au niveau de production excéden-
taire de 1982. Il est recommandé que des recherches séfentifigues soient effectusdes
pour déterminer si en réalité les &ges 4 2 14 sont moins disponibleés, et si ceci a
cu non des conséguences sur les processus d'évaluation,_II fagt_également'tenter de
trouver une méthode d'estimation de la production excédentaire, Les conclusions de
ves recherches sercont examinées selon la facon normale de proceder du SCRE.
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APPENDICE 5 TRAVAUX SCIENTIFIQUES PRESENTES A LA REUNION

APPENDICE 6 PLAN DE CONTROLE DU THON ROUGE OURST-ATLANTIQUE
COMPRENANT DES PRELEMENTS SUR LE STOCK (NOTE DE
W.W. FOX A ¢.J. BLONDIN)

APPENDICE 7 PLAN DE CONTROLE DE L'ETAT DU STOCK DE THON
ROUGE DANS L'ATLANTIQUE OUEST - ESTIMATION DU
VOLUME DE CAPTURE NECESSAIRE (DIVISTON DES
RESSOURCES PELAGIQUES DU FSFRL}

43
Ces Appendices figurent & partir de la page ¥5; ils ne sont disponibles
gque dans la langue de l'original (anglais).
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INFORME DE LA REUNION SOBRE NORMAS DE ORDENACION
PARA EL ATUN ROJO EN EL ATLANTICO OCCIDENYT AL
Miami, Floride, Estados Unidos, 8-12 de Febrero 1982

De acuerdo con Jas recomendaciones respecto a normas de ordenacién de jos recursos de atfin rojo hechas por la
Comisién Internacional para la Conservaci6n del AtGn Atléntico (ICCAT) en su Séptima Reunién Ordinaria (Tenerife, No-
viembre 1981), se¢ celebrd una reunion de las Partes Contratantes cuyos siibditos han pescado activamente el atiin rojo en
el Atléntico Oeste. E objetivo de csta reunién era entablar consultas y concluir la deliberaciones con el fin de establecer las
condiciones bajo las cuales se desarroltarin las operaciones de pesca llevadas a cabo por los tespectivos siibditos, seglin la
recomendacidn de [a Comision a las Partes Contratanies.

El Gobierno de Estados Unidos otganizé la reunion que tuve fugar del 8 al 12 de Febrero de 1982 en ¢! National
Marines Fisherles Service, Southeast Fishetles Center de Miani, Florida, notifﬁcﬁndnse su celebracion 3 los Goblemnos de
Brasil, Canadd, Cuba y Japon, Asistieron tepresentantes de Brasil, Canadd, Japdn y Estados Unides, asi como dos
miembros de 1a Secretarfa de ICCAT. La lista de participantes se adjunta como Apéndice 3. '

I. Apertura

E] Hon,E.B. Forsythe, miembro del Congreso de Estados Unidos, di6 lz bienvenida 3 los asistentes y expresd su
confianza en que ICCAT demostraria su eficacia en lo que respecta 3 la conservacion de los recursos de atdn rojo atintico
en el presente y en el futuro (Apéndice 1},

1i. Designacibn de presidente

El Secretaric Ejecutivo de la Comision, Dr. Rodriguez Martin, pidid que se nombrase un presidente para la reunion
en curso, siendo elegido el Dr. F.E, Carlton {EE.UU.) por unanimidad . Bl Dr. P.M. Miyake (Secretarfa) fue nombrado rela-
tor.

513, Aprobacibn del Orden del dfa
El Orden del dia provisional fue distribuido siendo aprobade con ligeros cambios (Apéndice 2).
IV, Examen de las cuestiones cientificas

El Dr. W.W. Fox (EEUU.) resumid Jas conclusiones del Comité Permanente de Investigaciones y Estad{sticas
{SCRS} en su Gltima reunién ordinaria (Tenerife, Noviembre 1981); informd tambien acerca de los resuttados obtenidos
por los cientificos estadounidenses por medio de estudios de sensibilidad del anlisis de cohortes y andlisis de [a produccién
excedente estimada empleando un amplio abanico de pardmetros variables de entrada y las cifras de captura japonesa et
1980, recientemente obtenidas. (Cuadro la - Figs. 1-3).

Los cientificos japoneses presentaron los resultados de varios andlisis realizados por ellos, Bn el analisis dc cohortes

aplicaron valores iniciales de F especificos de la edad y estimaron una produccion excedente bajo la hipotesis de que los

Este Informe fue redactade y aprobado en inglés, Las traducciones al frances v espafiol se hicicron en Secmtaria.
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peces de edad mediana estén menos disponibles a las pesquerfas. Los documentos presentados por Jos cientificos japoneses se
adjuntan como Apéndice 5. ,

Ei presidente pidio a los cientificos de los dwersos paises representados que se reuniesen con el fin de estudiar los
resultados de sus recientes andlisis.
Las delegaciones cientificas de Canadd, Japén y Estados Unidos presentarori un declatacion que se adjunta como
Apéndice 4. ‘

Como se indica en el Apéndice 4, se sefialé que en aquel momento no era posible establecer un acuerdo general so-
bre ¢l nivel de produccién excedente para 1982 y que el tema debia ser examinado de nuevo en su totalidad por ¢l SCRS.

V. Puntos de vista sobre la necesidad de supervisién cientifica

La delegacién de Estados Unidos expuso sus puntos de vista sobre la neeesidad 'de supervision cientifica (Apéndi-
ce 6). Se presentaron a estudio los s;gmentes criterios: ' '
Que se permitiese un minimo de captura, suficiente para"los fines cieﬁt{ﬁcos;
La captura debfa comprender Ja mayor cantidad de grupos de edad que fuese posible;
El esfuerzo de pesca debia estar en relacidn con la tasa de mortalidad por pesca;
Debfa haber captura disponible para obtener muestras cient ificas;y

T

Debia permitirse un minimo de captura accidental.

La delegacion de Canad4 expresd un acuerdo general con los criterios anteriormente expuestos
La delegacidn de Japén presentd un documento {Apéndice 7) manifestando sus puntos de vista sobre la necesidad
de supervision cientifica, asf como los signientes criterios:

Debfa muestrearse la distribucion de la totalidad del stock;

Debia mantenerse una bontinﬁidad en los datos histéricos;

Era necesario muestrear la mayor cantidad posible de gtugos de edad;

Los datos de esfuerzo debian ser los suficientes para oblener dﬁtos fiables de CPUE; y
Los datos debian ser de buena calidad. |

o oR

V1. Consideraciones de indole econbimica sobre cada uno de Tos elémentos de Iz pesquerfa ¥ del pais

M. A. Peterson (EE.UU) tratd subre las pesquerfas estadounidenses de atin rojo y su importancia en ¢l plano eco-
némico, El valor comercial de la captura al desembarque es aproximadamente de 3 6 millones de délares USA; el valor eco-
némico total de las pesquerias comerciales y deportivas combinadas sobrepasa los 36.0 millones de délares USA.

Mr H. Rosa (Brasil) manifestd que la pesquena industrial de tiinidos brasilefia se habia desarrollado desde 1977 con
palangreros extranjesos alqmlados y desde 1979 con batcos de cebo lacales ¥ otros alquilados; este desarmotlo ha sido ripi-
do y sigue en curso, Dado que la captura de atlin rojo por parte de Brasil ha sido minima, Mr.H. Rosa pidié que al debatir
el tema de regutaciones sobre dicha especie se tuviera en cuenta de forma especial a la pesquetia brasilefia de tumdos con
ef fin de no entorpecer su desarrolio, ' '

Mr.T. Isogai (Japén) subrayé la 1mportancu de ld pesqueria de palangte japonesas de atfin rojo y las pombles reper-
cusiones econbmicas que experimentarfa a causa de las regulaciones. El valor total de los desembarques de atdn rojo de la
pesqueria japonesas del Atlintico Oeste se estima se aproximadamente de 40 millones de délares USA, y las posibles pérdi-
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" das para esta pesqueria, caso entrar en vigor las regulaciones, serfan de 38-39 millones de dblares USA,
Mr. M. Hunter (Canadé) declaré que el valor total de Ja pesqueria canadiense de attn fojo es inferior al de las de
Estados Unidos y Jap6n, pero que es de gran importancia para [a economia local de la zona Sur del Golfo de St.Lawrence.

VHi, Nivel de supervisibn clemtifica - Cuote pera cada pais y fecha de estrads en vigor

Mr. C.J. Blondin (EE.UU.) present6 el punto de vistz de Estados Unidos. Subrayé la preocupacién ya expresada
por su pafs respecto 2 la condicidn del stock de atin rojo, y el esfuerzo que Estados Unidos habfa realizado regulando su
propla pesquesfa, Al aplicar la regulacién sobre mortalidad por pesca establecida por ICCAT en 1973, Estados Unidos ha-
biz limitado ia cuota total de su pesqueria a un nivel muy inferior al de la media de captura de atin rojo en el periqd'o
1970.74. Observé que Jap6n daba el afio de captura méxima como nivel reciente y desplazaba gran parte de su esfuerzo
desge el Bste hacia el Oeste del Atldntico. Hizo hincapié en queé Estados Unidos habia soportado un mayor peso et mate-
riz de conservacion de Ios recursos que cualquier otro pafs. Sefials que la flota de cerco estadounidense se habfa abstenido .
voluntariamente de pescar la importante clase anual de 1973 con el fin de aumentar el futuro stock reproducior, La flota
palangrera japonesa, pot el contrario, habfa explotado fucrtemente Ia clase anual de 1973, Las regulaciones impuestas por
Estados Unidos impedian una pesquerfa dirigida a los stocks reproductores de atén rojo en ef Golfo de México, mientras
que la flota japoncsa se concentraba sobre dichos stocks, Estados Unidos insitia en que no debia permitirse unt pesqueria
dirigida en esa zona. Mr. Blondin presenté un Cuadro que mostraba las medias de captura de Estados Unidos, Canadd y Ja-
pén durante el periodo 1970.74, antes de que la flota atunera japonesa desplazase su esfuerzo hacia el Atldntico Oeste.

t

Capture media de atin rofo

en el A tintico Qeste, 1970-74 Porcertiuje
(TH}
Canadd 997 2t
Japon 720 15
Estados Unidos 3070 64 -

Mr, Blondin sefialé que por las razones antes indicadas, Estados Unidos no podia aceptar compartir el recurso en pro-
poreion a los niveles de captura desde 1975 y destact que el pescador de bajura norteamericano tiene muy poco margen en lo
que respecta a caladeros, hecho que debia ser tenido muy en cuenta. Declar6 estar dispuesto a tener especial consideracion
con los pafses gue tenfan pesquerias de tinidos en desarrollo, tales como Brasil y Cuba,

Mr. T. Tsogai (Jap6n} comenté que no se debfa ignorar la historia de las pesquerias en el transcurso de fos Glimos
diez afios, la condicién de la poblacién actual y futura, asi como las repercusiones cconbmicas producidas por las regulacio-
nes sobre la pesqueria, Declard que Japdn no podia aceptar las tasa de distribucion sugerida por los delegados de Estados |
Unidos. y sefiald que los japoneses se habian esforzado en proteger el stock reproducior del Golfo de México, entablando
coqsultas con el Gobierno estadounidense y adoptando una ctiota voluntaria para esia pesqueria. Manifestd que no debia ol-
vidarse la continua y fuerte explotacién del atfin rojo juvenil por parte de las pesquerias de Canadd y Estados Unidos. Las
capturas de este Gltimo pais, en particular, representan un importante volumen en nimero de peces a lo Jargo de los &ltimos
diez afios. Tal explotacitn tiene que haber producido grandes repercusiones sobre la actual condicion del stock.

Mr. Hunter (Canadd) manifestd estar de zcuerdo con la mayor parte de tas opinjones expresadas por Estados Unidos.
Canad4 estaba desagradablemente sorprendida por Ja forma en que Japon habia puesto en practica fas regutaciones sobre el
atfin rojo dictadas'por ICCAT en 1975, es decir, por el hecho de que Fapon tomaba la cifra més alta de captura como ¢l ni-
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vel reclente de mortalidad por pesca y desplazaba su esfuerzo de pesca del Este hacia el Oeste del Atlintico. También Ja-
mentaba el hecho de que las propuestas canadienses para lograr esquemas Idelordenaci()n mas ¢ficaces de los recursos de
attin rojo, no hubiesen recibido el apoyo total de Estados Unidos en las reuniones de ICCAT de los afios 1977, 1978, 1979
y 1980. Subrayé el esfuerzo hecho por Canadd en materia de conservacién del atin rojo, regulando su propia pesqueria
por medio de cuotas de captura y limitacién de licencias de pesca, asi como limitando igualmente las actividades del palan-
gre japonés dentro de las 200 millas canadienses, Seflalé que la aplicacién de la regulacién sobre el atiin rojd a pafses con
pesquerias de tdnidos en desarrollo, como Brasil y Cuba, debia ser objeto de especial estudio.

Mr. Isogai se declars dispuesto a tener una especial consideracion con la pesquerifa de Brasil.

Mr. H. Rosa (Brasil} agradecid a los delegados el interés motiado por la pesqueria de ttnidos de su pafs v destacs el
hecho de que Brasil se encuentra en la zona Sudoeste del Atldntico y que Ja preocupacién de Ja Comisién se centraba sobre
el stock Noroeste de attn rojo. .

Se levant6 la sesién y a continuacién los jefes de delegacidn celebraron reunjones a puerta cerrada. Al reanudarse
la sesi6n, informaron que habfan tratado sobre cual era el nivel de sﬁpervisién necesario, sus distribuciones entre pesque-
rfasy pafses y fecha de puesta ent prictica. Presentaron la siguiente declaracion:

Reconoctendo que 1a Comisién Internacional para fa Conservacion del Attn Atléntico en su Séptima Reunioén Ordi-
naria, celebrada en Tenerife, Islas Canarias, recomendd que fas Partes Contratantes prohiban la captura de atdn rojo pbr un
periado de dos afios en el Atlintico Oeste, excepto bajo condiciones que serdn objeto de acuerdo entre las Parics Contra-
tantes cuyos stbditos hayan pescado activamente attn rojo en ¢l Atlintico Qeste,

Considerando que dichas Partes Contrantantes debjan entablar consuitas, con chiyendo las deliberaciones antes del
15 de Febrero de 1982, con el fin de establecer las condiciones bajo las cuales se desarrollardn las operaciones de pesca lle-
vadas a cabo por sus sihditos en el Atlantico Oeste,

Consfdemﬂdé también que dichas consultas hab iaﬁ tenido lugar en Miami, Florida, del 8 al 12 de Febrero, entre re-
preseniantes de tos Gobiernos de Brasil, Canad4, Japsn y Estados Unidos,

Los mencionados representantes han acordado recomendar a sus respectivos Gabiernos lo sigulente:

PRIMERO: Que se tomen medidas para timitar la captura anual de atin rojo en el Atlantico Ocste durante 1982 v 1983,a
1,160 toneladas métricas (TM) teniendo en cuenta: (1} el estudio de la situacidn de jos stocks de attn rojo y (2) los niveles
ds captura necesarios pata obtener datos que permitan establecer un fndice de abundancia del stock.

SEGUNDO. Que la cuota de 1,160 TM se dividird entre Canadd, Japén v Estados Unidos como sigue:

- Canadi 250TM
Japén , 305T™M
Estados Unidos 605TM

" TERCERO: Que las pesquerias en desarrollo de atitn rojo de Brasil y Cuba en el Atlintico Oeste, que actualmente obtie-
nent menos de SOTM al afio, 1o estardn sujetas a las limitaciones seffaladas.

C‘UARTO:I Durante los afios 1982 y 1983 no habrd una pesqueria dirigida sobre los stocks reproductores de attn rojo en
en Golfo de México, '
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QUINTO: Los Goblernos de Canadd, Japon y Estados Unidos, tomardn las medidas necesarias para poner en vigor estas
disposiciones lo antes posible y simultdneamente, de acuerdo con las normas regulatorias de. cada pafs.

SEXTO: Que los temas seffalados en los pérafos uno a cinco, anteriormente expuestos, sean examinados por ICCAT en
su Tercera Reunién Extraordinaria a celebtar en Noviembre de 1982,

Wil Adopci6n del Informe

Se present6 ¢l informe que fue adoptado por el Grupo.

-3



Cuadro 1. Resumen de los estudios de sensibilidad realizados por Estados Unidos

JUVENILES (EDADES 1-4)

Incluyendo los dltimos camblios

Tamafto def stock 1982 (TM ] Produccibn excedente 1982 (TM) ' en lus estadisticas japonesas
Estimacion Escala Estimaeion Escaly ' _Estimacion
691 591a1125 121 121 a303 . 493
ADULTOS (EDADES 5-30)

Tamaiio del stock 1982 (TM) Produccion excedente 1982 (TM}

Estimacion Escale Estimacion Escala Estimacion
13165 9164 a 21887 394 -1962 a 367 -368

TOTAL STOCK { EDADES 1-30)

Tamario del stock 1982 (TM} Produccion excedente 1982 (TM}

Estimacion Escala Estimacion Fseala Estimacion
13855 9755223012 272 -1822 2 670 ' 125
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APENDICE 1

DECIARACION DEL HON.EDWIN B. FORSYTHE
8 de Febrereo de 1982

La Séptima Reunidn Ordinaria de la Comisidn Internacional para la Conservacidn
del Atdn Atldntico marcd un hito histdrico. Por primera vez ICCAT se enfrentd
con la necesidad de actualr con filirmeza en favor de lacconservacidn de los re-
cursos de atdn rojo en el Atlantico Osste, la cuestidn planteada en la Reunidn
de ICCAT del mes de Noviembre era la supervivencia misma del 'vecurso. De no
tomar medidas endrglcas y adecuada para frenar o invertir la tendencia desgen-
dente en el wvolumen del stock, la disponibilidad de este recurso para las ge-
neraciones presentes y futuras, estaba en serio peligro. Siento una qran sa-
tisfaccidén al ver a los paises miembros Jdispuestos a tomar las serias decisio-
nes que reguiere la conservacidn del recurso. '

8oy consciente de que se han suscitado cuestiones acerca del nivel de captura
gque puede permitirse sin correr riesgos. Es un tema espinoso, ya que ningunac

de los presentes en esta sala desea pedir a los vescadores de su pais gque to-
men sobre si una obligacidn ¢que no esté justificada por una realidad clentifica
en lo. que respegta a la condicién de atdn rojo en el Atléntico Oeste. Creo,
sin embargo, que todes nosotros perseguimos el mismo fin, que es, sencilla -~
mente, asegurar la supervivencia presente y futura del atin rojo como recur-
so. Su congservacidén es, y debe ser, nuestra meta. No podenos sacrificar su
futuro a cualguier tipo de beneficic inmediato. '

Al inicar las deliberaciones tenemos ante nosotros des+ objetivos. El primero
vy primordial es asegurarse de que la cuota de captura de atin roic en el ALldn-
tice Deste que establezcamos s gufictiente para garantizar la conservacidn. del
recurso sin imponer a los pescadesres que de €1 dependen un sacrificio econd-
mico exagerado e innecesario. Si establecemos una cuota que sobrepasa la ci -
fra que puede capturarse sin dafio para el stock, haremos un flaco servicio a
esos mismos pescadores, ya que habremos sacrificado su medio de vida al sa-
crificar el recurso scbre el cual se basa. ,
El segundo objetivo ante nosotros es distribuir la cuota entre los paises.
En la toma de esta decisidn se deben tener en cuenta dos importantes princi -
pios, El primero es que no se debe pedir a aquellos paises que en el pasado
han dado los pasos necesarlios a la conservacion del recursc, que carguen
ahora con la mayor parte de la responsabilidad en materia de conservacion.

El segundo principio ez exigir un menor sacrificio de los pescadores de baju-
ra, cuyas alternativas de peca son mas limitadas. ' '

Agradezco la oportunidad que se me ha brindado para dirigirme a Ustedes y

confio en el final feliz de estas deliberaciones, va que en el casc contra-
rio, habremos defraudado a nuestros pescadcres y al mismo recurso,
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APENDICE 3

LISTA DE PARTICIPANTES

BRASLL MACNOW, ALAN
Consultant, Federation of Japan Tuna
ROSA, HORACIO, JR.* Tele-Press Rssociates, Inc.
Senior Advisor : : :
International Fisheries Affairs MORIYA, BATOSHI
Superintendency for the Develop- = Counselor

ment. of Pisheries - Fishery Agency

: o - OGAWA, JIRO
CANADA S ' © 'Advisor

Kanagawa Tuna Fisherles Assoc.

HUNTER, MICHAELX
Director, Pacific Rim Branch . SHIMURA, SHOJIRO
Department of Fisherles & Oceans pdvisor
Federation of Japan Tuna
HURLEY, PETER C. F. : . : .
Fisheries Biologist SGZUKI, ZIRO
bapartment of Fisherles & Oceans Fisheries Biologist
Far Seas Fisherles Research Lab.
MURPHY, WILLIAM A. ' .
Arxea Director )
Department of Fisheries & QOceans ESTADOS UNIDOS

TRUDEAU, HUGH R.*
Area Manager :
Department of Pisheries & Oceans

ABRAMS , GERALD
President
Bast Coast Tuna Assn.

JAPON ALLEN, HAROLD B,
Acting Regional Director
Southeast Regional Office, NMFS

HARADA, YUICHIRO
Advisor

. M B,
Federation of Japan Tuna AVILA, EDMUND

Captain, F/V Ruth & Pat

¥ .
TKEDA, IKUO East Coast Tuna Issoc

FPisheries Biologist

*
¥ar Seas Fisheries Research Lab, BLONDIN, CARMEN J.

Director, Office of International Fish,

ISOGAT, TOSHIO* National Marine Fishexies Service
r

Conmlssioner

Ministry of Foxeign Affairs BOWLAND, JACK C.

U.5. Tuna Foundation

KUME, SUSUMU
Pisheries Blologist
Yar Seas Fisheries Research Lab.

BROADHEAD, GORDON
Marine Biologist
Living Marine Resources

LOESCH, JOSEPH G,
Consultant
Federation of Japan Tuna

BURGESS, EDWARD E.
Operations Officer
Southeast Regicnal Office, HMPS

*JCCAT Commissioner,
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CARLTON, FRANK E.*
National Coalition for
Marine Conservation

CHAPRALES, WILLIAM C,
VYice President
Bast Coast Tuna Ass0C.

CONSER, RAMON J,
Fisheries Blologist, NMFS
8outheast Fisheries Center

CRESTIN, DAVID
Chief, Internatlonal and
Oceanic FPisherieg Branch, NMPS

DAVIS, CONNOR
Figshery Biologist
Gulf of Mexico Fishery Management Council

FORSYTHE, EDWIN B.
Member of Congress, U,S5.A.

FEINBERG, WILLTAM
Mid-atlantic Council

FOX, WILLIAM W., JR.
Director
Southeast Fisheries Center NOAA-NMES

FYRRERG, DAVID G,
Treasurer
Bast Coast Tuna Assoc,

GOODMAN, DANIEL
Professor
Scripps Institution of Oceanography

EADER, WARREN F.
President
‘Montavk Boeatman's Assoc.

HARRY, ELWOCD K,
President
Internaticnal Game Fish Assoc,.

HART, DAVID H.
Chairman
Mid-Atlantic Council

HESTER, FRANK
Biologist
Bagt Coast Tuna Assoo.

HILLROUSE, ROGER
Ex~tunaboat operator
Fast Coast Tuna Purse Seiners
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HYMANS, MURRAY
Capt, Beafood Center, Inc.

MANNINA, GEORGE

Counsel, Sub-Committee on Fisheries
& Wildlife, Conservation & the
Environment, House of Representatives

MASON, JOHN M.

Research Sclentist

New York State Department of
Environmental Congservation

MATHER, FRANK
Seientist Emeritus
Woods Hole Ocsanographic Inst.

MCGOWAN, JOHN S.7*
Consultant
Castle & Cooke, Inc.

MUNOQZ, JOSE E., JR.
Executive Vice President
American Tuna Boat AsS50¢.

PETERSON, ALLEN E., JR.
Regional Director, Northeast, HMFS

POWERS, JOSEPH E,
Fisheries Biologist
Southeast Fisheries Center, NMFS

PUTNAM, B. J.
Chairman, Gulf of Mexico
Fishery Managemenit Council

PUSKAS, LOUIS .

Owner-Operation. Swordfish Longliner
President, Viking Village .
Director, American Tuna Action Committee

RTISTORI, ALLAM J.
Executive Director
Atlantic Professional Boatman's Assoc.

ROTHSCHILD, BARBARA KEITH
Foreign Affairs Officer, NMPS _
Office of International Fisgheries

RUSSEL, DAVID M., CDR.
Asgistant Chief, Intelligence &
Law Enforcement, U,8, Coast Guard

STAMEY, PEGGY
Chaixman, Billfish Committee
South Atlantic Fishery Management Council



STEWART, KAREN B,
Fishery Affairs Officer ICCAT

V. 5. State Department
MIYAKE, PETER M.

STONE, RICHARD B. Assistant Executive 8 t
Recreational Fishery Officer,NORA-NMEFS s a acutive secretary

TAYLOR, ARNET
Executive Director T
American Tuna Action Committee

RODRIGUEZ~MARTIN, OLEGARIO
Executive Secretary
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APENDICE 4

DECIARACION DE LAS DELEGACIONES CIENTIFICAS
DE JAPON, ESTADOS UNIDOS ¥ CANADA

Las estimaciones de la produccidén excedente son muy sensibles a parametros ta-
les como relaciones stock/reclutamiento, tasas iniciales dadas de mortalidad
por pesca y actual estructura demogrdfica.

Los delegados cientf{ficos de Estados Unidos efectuaron andlisis con variantes
de estos pardmetros. Los resultados respecto a produccidn excedente en el Atlan-
tico Oeste presentados para 1982 variaban desde menos 1.B22TM hasta mas 670TM.

Los delegados cientificos japoneses emplearon un meétodo analitico alternativo
y la conclusidn fue una estimacidn de 1.BG8TM de produccidn excedente en 1982,

Los clentificos japoneses se sirvieron tambien de la hipStesis segin la cual el
atiin rojo de mediana edad (4-14 afios)yes menos accesible a la pesqueria, lo cual
afecta al procedimiento de evaluacidn. Bn estos andlisis, llegaron a la conclu-
sidn de que la produccidn excedente en 1982, de peces de 11 afios y mayores, era
de 3.062TM. Sin embarge, no se estiméd la produccidn excedente en 1982 de peces
de 10 afos y mas jovenes. Por tanto, no se 1legd a obtener una estimacidn de

la produccidn excedente total por medio de este andlisis.

tos cientificos canadienses probaron otra alternativa y estimaron una produccidn
excedente de 431TM. '

Las caonclusicones de los andlisis japoneses se presentaron acompafiadas de doou-
mentacidn escrita, mientras que los resultados obtenidos por canadienses y nor=-
teamericanos Fueron séle descritos por los cientificos. No se digpuso de tiempo
_para hacer un adecuado examen de datos y resultados: por tante, tampoco se lle-
g6 a ‘un acuerdo entre los cientificos respecto al nivel de produccidn excedente
para 1982, Se recomienda llevar a cabo investigacidén cientifica para determinar
si, de hecho, los peces de edad 4-14 estan menos disponibles y si esta clyrcuns-
tancia repercute sobre el procedimiento de evaluacidn. Seria igualmente conve-
niente investigar acerca de los métodos de eatimacidn de la produccidn exceden~
te. Los resultados de tales investigaciones deberian sex axaminados segin las
normas establecidas por el SCRE.
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A CONSIDERATION ASSUMING LOW AVAILABILITY OF
MEDIUM-SIZED PISH TO COHORT ANALYSIS OF THE ATLANTIC BLUEFIN TUNA

by
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Introduction

Stock assessments of the Atlantic bluefin tuna have been made
based primarily on cohort analysis {CA), due to a lack of reliable effort
data for most of the fisheries and difficulty in standardizing various
kinds of fishing effort. There seem to be several prcblems, however, in
assessing the stock status of this species by CA. For example, a critical

reading of the latest work by Parrack (1981) indicates the following
points:

l. Parrack estimated input F's for ages 1 to 3 by averaging F's
estimated from all past cohorts. However, this procedure tends to over-
estimate the input F's, judging from the very small catches in 1980 of
these younger fish which refleot enforcement. of the catch regulations for
the younger fish. :

2. The catch curve of the Wastérn stock shows characteristic
decreased catches for medium sized figh {ages 5-9) and for a part of larger
fish {ages 11-15). This phenomenon, as hypothesized later, is assumed to
reflect low availability of the medium sized fish. If this assumption
is valid, Parrack underestimated the population size of bluefin tuna during

the recent ten years or so by inputting constant ¥n's for age 8 and older
figh,

3. Taking into account items 1 and 2, there is little possibility
that a clear stock-recruitment relationship exists for the Western stock,
as shown by Parrack. In addition, Parrack regarded age 5 and oidexr figh
4s spawners. However, no documented evidence is available to support a
significant contribution of ages 5 to 9 old fish to Spawning, while only
the fish over 10 years old are certain to be spawning fish.

4. 1Input Pn's for ages 4 to 7 given by Parrack for the Western
Atlantic stock were calculated on the basis of a correlation between
Japanese "direct effort" in the northwestern Atlantic area, and resulting
"partial F." Japanese bluefin catches by the direct effort, however,
account for only a small fraction of the total bluefin catch by the
Japanese fleet there. It is therefore inappropriate to represent this
catch as the Japanese F. In fact, low correlation coefficients were
obtained with these ages.

In this document, some consideration was made to introduce an
availability factor with the medium sized fish into CA, using the catches
by age table of the Western stock prepared by Parrack.

Hypothesis on low availaﬁility_of the medium sized fish

Table 1 shows the catches by age table of the Western stock by
Parrack. Except for minor vear-to-year fluctuations, the pattern of
catches by age groups in calendar years indicates two peaks, one at
about age 2 the other at about 15. In the intervals between the peak§,
there are markedly small catches for the rest of the age groups. Simi-~
lar patterns can be ohserved for 1960 and. younger cohorts (Figure 1).
Therefore, decreased catches of the medium sized fish is assumed to be
caused by the low availability of these fish., As fox cohorts older t@an
the 1960 one, the typical hollow in the catches of the medium sized Fish
is not showed appreciably (Figure 2). This may be explained by small
scale operations of the surface fishery.
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It is generxally recognized for the Western Atlantic that both small
fish {(ages 1-4) and large fish (age 10 and older) during and after spawning
are captured in the coastal aveas by various fisheries, while the longline
fishery takes a small amount of the medium sized fish (dgeg 5-9) sporadi-
cally in the offphore areas of the middle to higher latitudes. The small
figh emigrated from the surface fishing ground probably migrates to the
offshore areas and grows there into the medium sized fish. The medium
sized fish is assumed to have wide dispersed distribution and is only
partially covered by the Japanese lengline fishery, most of them distrib-
uted in the areas east of 50°W (Figure 3). The areas inhabited by assumed
unavailable medium sized fish, in fact, have not been covered as major
fighing grounds of any longline £ishery. There would be a fraction of
medium sized fish that migrates and is caught in the eastern Atlantic,

The unavailable medium fish becomes available to the fishery in the
coastal areas and the Gulf of Mexico when they attain spawning size.
According to this assumption, Parrack's CA accounts only for the avail-
able stock of the medium sized £ish.

Example model

Point of example model by which correction accounting for the low
availability of the medium sized fish was attempted is illustrated in
Table 2. Starting with 0.1 million fish peopulation &t the beginning of
age 1 and decreasing by constant ¥ (0.1) and M (0.1) for all ages with
age specific availability (a), changes of population size by age in true
population (N} and fishable populatien (N') and resultant catches by
age (C') from N' are shown as well as back calculated population sizes
started from ages 7, 11 and 15 using C*' with Fn=0.1 and M=0.1l. 1In the
right two columns shown are corrected catches (C)}, calculated as a
product of €' and reciprocal of a, and population size back calculated
using €' with Pn=0.1 and M=0.1. The results show considerable under-
estimation of population sizes (N'1l and N'15}, especially for N'l1
caleoulated from age with lowest availabllity, on the basie of fishable
population. On the other hand, pepulation size by age basing on the
corrected catches accords to that of the true population whichever ages
are chosen as starting age of the back calculation (there are minor dif-
ferences due to roundings).

Calculation of availability factors

Hereafter M is assumed to be 0.18 for all ages. First, coxrection
factors were caloulated for 1960 cohort and younger ones. We chose 1960
to 1964 cohorts to caleulate average pattern of catches by age because
relatively large catches beth in younger and older ages were made from
these cohorts. Since catches for 1980 are still changeable they were
not used. '

Two peaks of the catches are shown, one at age 2 and the other at
age 15 (Pigure 4). If it is assumed that the population at all ages is
fully available to fishery, one of possible resultant catches would run
on a line between the tops of catches at ages 2 and 15, However, in the
case of highly migratory species like bluefin, it will be difficult to
assume that fishes in all ages are fully available to the fishery and
therefore there may be no logic to assume the catches run on this line.
Despite this, correcting observed catch with this line as first approxi-
mation would give us a minimun estimation of population size. To obtain
roughly the same value of F both at ages 2 and 15, the catch line link-
ing ages 2 and 15 was adjusted lowering the catch line with fixed catches.
for ages 15 and older. Final catch line thus obtained is shown as line
C2 of Figure 4 and the result of the calculating availability factors
in Table 3.
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gecond, as stated previously, low availability of the medium
gized fish seems to be fishery dependent as well as cohort dependent.
The correction of the cohort 1960 and older may not be covered enough
by the previous method alone because about half of the hollow in the
medium sized catches during 1967 and 1970 calendar yearé is left uncor-
rected. Therefore, average catches by age covering the cohorts 19537 to
1959 that pass through the hollow part of catches in those calendar years
were chosen. The same procedure was followed with the previous case
to obtain availability factors.

Age 7 8 9 10 11 12 13

pactor  3.956  3.415 4.783  8.158  7.528  4.664  5.538

Age 14 15 16
Factoy 4.699 2.209 1.4782

For the rest of the ages, availability was assumed to be 1.0.

We multiplied obsexved catches for ages 4-14 during 1974 and 1979
calendar years (enclosed by lines with b in Table 1) and the catches
for ages 7-16 during 1967 and 1973 {enclosed by lines with A in Table 1}
by the latter factors estimated.

Cohort analysis

CA was carried out using corrected catches by age for the madium
sized fish up to 1979 catch data with a constant ¥n for ages 4 and older
fish, Two set of a constant Fn were put in, 0.2 and 0.3 which encom~
passed Parrack's FPn (0.273). Trends of population size at age 1, age 5
and older and age 10 and older are shown in Figure 5. It was not possible
to input reasonable Fn for ages 1 to 3. The trend of stock size at age 1
fish presently estimated is similar with that by Parrack until 1970 but
diverged after that year. Population sizes of age 5 and older fish
decreased until 1973 but turned to increasing trend after that year.
population size of age 10 and oldexr fish showed decreasing trend after
1967. This decreasing trend will turn to increase in the future by the
increase of population sizes of youngexr ages. '

Pigure & shows relationship of population sizes between age 1
and age 10 and oldexr fish calculated by the CA. Thexe are hig fluctua-
cions without trend in the recruitment level in contrast to small varia-
tions in the spawning population. Therefore, it cannot be postulated
that there exists a stock-recruitment relationship.

_ although the methodology ‘and data treatment used in this document
‘need refinement, the present estimations give a considerable different
conclusion with Parrack's.. ' '

Reference

parrack, M.L., 1981 "Atlantic bluefin tuna resources update", ICCAT,

SCRE/B1/55.
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Table 1. Catches by age table of hluefin From the western Atlantic

given by Parrack. (1981) '
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Table 2. Example showing underestimation of population size by cohort analysms when
- constant F is input as starting F (Fn) to the catches of. medlum-Slzed fish
not fully available to the ‘fishery. :

.....OS_.

P g NSIERE =

Age N a N* c! - N7 N'll N'is c N15 -
1 . 100000 1.0 100000 9063 100214 65508 88655 | 9063 100017
2. .. 81873 1.0 81873 7421 82078 50677 71598 | 7421 81891
30767032 1.0 67032 6075 67165 33810 57735 6075 67051
4. 54881 1.0 54881 4974 54963 29353 46471 4974 54900
5 44933 1.0 44933 4072 L4978 21837 37325 4072 44950
6. 36788 1.0 36788 3334 36807 15893 . 29906 3334 . 36791
7. -30119 1.0 30119 2730 30120 11219 23896 2730 - 30123
8 24660 - 0.8 19728 - 1788 7563 1%029 4§ 2235 24664
g 20191 - . 0.6 12114 1098 5147 15519 1830 20194
10 - 16530 0.4 6612 599 3616 12997 " 1498 16535
11 13534 0.2 2707 245 2703 11191} 1225 13538
12 11080 0.4 4432 402 o 9892 1005 11085
I3 9072 0.6 5443 493 " 8570 822 . 9076
14 7427 0.8 5942 539 7285 674 7431
15 6081 1.0 6081 551 6079 551 6084

F and M are assumed to be 0.1 for all ages.

N: hypothetical population starting with 0.1 million fish at the beginning of age 1.
a: availability. '
N': available population (N' = aN).

C': catchesfgrom N'.

N7, N'11, N'15: back calculated populations started from ages 7, 11 and 15 with Fn = 0.1.
C; corrected catches (1/a = C").

N15: back calculated population size from age 15 with Fn = 0.1.



Table 3. Correction factors (1/a) estimated from average catches by age from 1960
to 1964 cohorts

-t G

Age c1l F1 N1 c2 F2 N2 1/a(C2/CL)
1 15245 0.03677 461823 15245 0.02396 707426 1.0

2 45524 . 0.14328 371819 45524 0.09018 576904 1.0

3 34961 0.15274 269112 34961 0.09079 460318 1.0

4 2969 0.01694 192942 16233 0.05417 335864 5.467

5 2436  0.0169%4 157247 13256 0.05600 265470 5.442

6 2310 0.01968 129138 - 10825  '0.05814 209663 4.686
7 1164 0.01205 105763 8840 0.06027 165235 7.595
8 724 0.00900 87282 7219 0.06241 129943 9.971

9 296 0.00443 - 72251 5895 0.06516 101971 19.916
10 260 0.00473 60081 4814 0.06821 79801 18.515
11 417 0.00931 49948 3931 0.07156 62260 9.427
12 494 6.01328 41334 3210 0.07523 48613 6.498
13 590 0.01907 34070 . 2621 0.07919 . 37507 4,462
14 1200 0.04807 27920 . 2141 0.08408 28943 -1.784
15 1748 0.08957 22226 1748 0.08957 122226 1.0
16 1669 0.11337 16974 1669  0.11337 = 16974 1.0
17 1698 0.15793 . 12658 1698 0.15793 12658 . 1.0
18 1113 0.14420 9029 1113 0.14420 9029 . 1.0
19 1108 0.20440 6529 1108 0.20440 6529 1.0

Cl1: average catches by age from 1960 to 1964 cohorts.
C2: corrected catches adjusted by assumption of low availability of the medium-
- sized fish.
F1, N1 and F2, N2: fishing mortality coefficients and population sizes calculated
from C1 and C2, respectively.
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WABF/2

A CRITICAL REVIEW OF THE COHORT ANALYSIS MADE BY PARRACK (BCRE/81/55)

by

Ziro Suzuki

{Fay Seas Picsheries Research Laboratory)

(Supplement to WABF/1 by Suzuki and Hisada)
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As a resulF of review, critical errors were found in the cohort analysis of
Atlantic bluefin tuna made bylPérrack (1981), particularly in respect to his
Western Atlantic stock analysis; " ‘Most of the errors were Incurred by inputting
a constant fishing mortality (Fn=0.2?26)lfor apges 8 and older fish in the latest
catches of 19800, Figure 1 shows catch curves by cohort ordginating from years 1960
to 1972 (ages 8 and older in 1980) to which the constant Fn were aﬁplied.

Compared with the cohorts older than 1960, these cohorts have similar catch curves
Indicating a clear decrease In catch in the age group category 4-15.  The con~
sequences generated by glving constant Fﬂ to.this age groﬁp (ages 8 and elder)

are as follows:

I. {1) A consistently decreasing trend of recrultment level at age 1 fish

from 1960 to 1972 could be derived. Because, as indicated above, the cohorts

of 1960 and younger year classes have similar catch curves, the longer the

time period during which the cohort is exploited'by the fishery, the larger
the stock level at recruitment and vice versa. This underestimation of stock
alze affects all the cohorts which have not yet passed beyond exploitation

by the longline fishery'(ége classes of approximately younger than 20 years

in 1980) (Fig. 2 and Table 1), ’ |

{2) Parrack employed very inaccurqte sfartin% Fn's for ages 4 to 7 (shown by
his correlation coefficients between £ and F by the Japanese longline fleet:
Table 3b on page 16Iin Parrack (1981}),among which .the starting Fn's for
ages 4 and 5 (0.578l and 1.2206, respectively} were considerably high
cempared with the fishing mortality coefficients for those ages in the
middle 1970's and later. Therefore, his results probably underestimated

the stock size of those cohorts,

(3) Further, he used in his analysis Fn‘s for ages 1 to 3 that are
averages for each age grdup for the yeérs.lgﬁﬂ to 1977, However, those
averages are'0verestimated'as tndicated in Item I-L above and catch regulation

for small fish after 1976 further more magnifies overestimation of the input

Fn‘s for those ages.

Therefore, the level of recruitment. from 1960 to 1980 was consistently

 underestimated more seriously in the recent years, due to the inadequate

procedures employed, '
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YT, .Although Parrack regarded ages 5 and over as spawners, the spawning
population in his calculation 1s underestimated from 1965 and this under-
estimation is magnified in the progreésiun-ovﬁr‘time (Fig. 2). In fact,
estimates of the spawning population size for the years 1960-1965, that
could be regarded as reasonable 6qgs, show a stable condition {about 0.9-
1.2 million £ish, on page 9 in.?arféék [1981]).

Therefore, it 1s cotncluded that the clear spawner recrultment relation-
sip showmt by him (on page 10 in Parrack [19811) for the stock in the Western
Atlantic is simply a product of artifact. Such relationship created by

Parrack should be rejeéted: his total analysis, consequently, becomes invalid.

Litevature
Parrack, M.L. 1981, Atlantic bluefin tuna resource update. IGCAT Working Doc.
BCRS/81/55.
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Table 1, An example of underestimation caused by inputting
a constant Fh_(Q.zl for a cohort with smaller
catches at intermediate ages.

Age e | | jN] | | N,

1 . 1500 15136 © 555]

2 1000 17040 Ny

3 500 | 8136 1722

4 200 6206 461

5 100 4898 607
| 200 3028

7 500 3033

M=0.2, F5 = 0,2 and F7 = 0.2.

NOTE: Underestimation of N, stock hack calculated from age 5
compared with N, stock started from age 7 (M = 0,2 for
all ages and a constant Fn = 0.2).
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NO. of catch in

YEAR 1980 (x 10% fish)
Xk Lan
1960 65 7
72 7 80 1 2
8.
107
&
]
201
30 30
Fig. 2. Schematical representation showing nnderestimation of population size whon

a constant Fn (0.2726) is input for ages 8 and older.

/ / / / = underestimated population size of ages 1~4 fish.

:XC>C><:w underestimated size of spawning population, ages 5 and older.
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1., INTRODUCTION

Concerning the scientific basis upon which the recommendation of
new Atlantic bluefin tuna regulatory measures was adopted at 1981 ICCAT
reqular meeting, it is recognized that it is hecessary to improve
geveral points. Among these pointsy the catches by age and fishing
mortality coefficient (F) for 1980 are of critical importance in order
to project the future surplus production, especially those in the western
Atlantic. In the SCRS/81/55 (Parrack), the main paper upon which was
pased the SCRS conclusion on the regulatory recommendation, it was
revealed that an essential revision is needed for the catch by age and
F's in 1980, This report investigates the re-evaluation of surplus pro-
auction in the western Atlantic by making the needed revisions of the
data base and F-values under question.

5. REVISION OF DATA FOR CATCH BY AGE IN 1980

According to SCRS/81/55, the catch by age astimates of the Japanesg
longline fishery in 1980 was obtained from data derived from U.S. obser-
ver's program conducted on Japanese longliners. The data were preliminary
due to the limited coverage of arxéa sampled. BY using the most updated
size data collected at FSFRL {Far Seas ¥isheries Research Laboratory) and
final TASK II statistics (catch and effort data), the catch by age revision
was made following the age assignment method defined by Parrack (1981,

p. 261). The results are tabulated in Table 1, some of which are remark-
ably different from those in Table 2 of SCRS/BL/55.

Catches by age for U.S. and Canadian bluefin in 1980 were estimated
from the Data Record of TCCAT (1981, vol. 18), and are shown in Table 1,
Thus, the resulting calculations of overall 1980 catches by age data in the
western Atlantic turned out to be significantly different from those pre=~
sented in SCRS/81/55. These calculations show a marked increase in numbers
for ages younger than 10, than are shown in SCRS/81/55.

3. EXAMINATION OF AGE~SPECIFIC F's in 1980

The starting F for cohort calculation or F's in 1980 employed by
SCR8/81/55 were based in essence on catch per unit of effort of the
historical Japanese Ioﬁgline-fishery up ko 1979, 1In the first place,
the F's for ages greater than 8 in SCRS/81/55 were assigned . as a con~
stant (= .2726) under the assumption that q (catchability coefficient)
is equivalent for those ages. This is unredsonable because (1) catches
for ages from 8 to about 15 have been consistently smaller than for
other ages within a cohort and also in the catch of a calendar year.

This implies that the availability of. such mediim-sized bluefin tuna to
the fishery should be relatively smaller in nature as a species biological
characteristic. Moreover, the longline fishery operating for large
bluefin tuna in the Gulf of Mexico has been harvesting mainly ages 14 and
up For the recent several years. Separately and together, these facts
suggest that the assumption of constant Pis for ages B+ by SCRS/81/55

is inadequate. In addition, it 'should be considexed that there has been
no éffective fishery taking medium-aged bluefin in the western Atlantic.
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Taking into account the foregoing, and also considering that the fishing
pattern for bluefin tuna has not changed in the recent several years due
to bluefin regulations initiated since 1976, ¥'s for ages B+ should be

applied age-specifically. The following estimating procedures were
taken in this report: e

(1) catches by age in 1980 in the age table in the Appendix of
BCRS/81/55 were substituted by revised age .data described
in Bection 2. : '

(2) Using 0.2627 as starting F in 1980 {SCRS/BL/SS}, cchort
calculation was conducted.

{3) Resultant age-sgpecific F's {?t 1 t=age, i=year) of ages
8+ for the years 1976~1978 weré indexed to the average of
Ft i of each vear, and then three years' average of indexed’
Ft were calculated (Fig. 1l). F¢, 1979, were excluded due
to the direct influence of the starting F in 1980. It is
observed that the averaged 1ndex-Ft indicates inflectien
points against the radix ¢f 1.0 at about ages 15 and 24,
obviously suggesting the pattern of fishing power is agew
specific in the bluefin fishdry.

{4} 1In this report, Ft} 1980, were hereafter employed as 0.1954
for ages 8-;5 (average index-F, = 0,7169), 0.3359 for ages
16=24 (1.2322) and 0.2745 for ages 24+ (1.0069).

Secondly” rt 1980, for ages 4-7 in SCRS/B1/55 were estimated
by the same pracedure ag for ages B+ using Japanese catch and effort
data in the north western Atlahtic., The longline operation in the area,
however, has been principally directing at bigeye tuna, so that the :
amount of basig catch and effort data to calculate the CPUE in SCRS/81/55
was very limited, as is shown in Table 2. Furthermore, reflecting this
situation, SCRS/81/55 recognized fairly low correlation between F, and fg
{effective effort of Japanese longline fishery. In this report, Fy, lo80,
for ages © and 7 were adopted from the results of SCRS/81/55. However,
considering the uncertainty of the stock size of younger ages {(e.g.,
expressed by Parrack 1980 and Hisada and Suzuki 1981}, the. employed ¥y, 1980,
for ages 1-5 were the average F, of the years 1976-1979, assuming that Fi,
of these years did not change due to the bluefin regulations, Table 3
shows the reievant results.

4, RE-EVALUATION OF SURPLUS PRODUCTION IN 1982
Employing catch by age in 1980 and Fy, 1930, cbtainad above:

(1} Recruiting strength of age 1 during 1981-1983 was assumed to
be an average of preceding five years, 1976-~1980.

{2) The same pattern of fishery with the same fishing intensity
in 1980 would have been exerted in 1981,

{(3) 1If there is no bluefin Ffishing in 1982, then surplus produc-
tion was calculated in the difference of the initial stock
size between 1982 and 1983.

Applying the same weight and age relationship that was used by SCRSXBl/SS
the surplus production of bluefin tuna in the western Atlantic during
1982 was projected as follows (Table 4):

iy B



1-4 ages 640 MT
5-30 ages - 1,228 MT
1-30 ages 1,868 MT
Thus, by revising ﬁhe'éatch data.ih'lgﬁﬂ‘and.Ft, 1980, to mirror
the realities of the status of the bluefin stock and fishery as much as

possible, the amount of surplus production in this examination turned out
to be consp;cuously different from the results obtained by SCRS/81/59.

Literature
TCCAT 1981 Pata Record,.Vol, 18.
Hisada, K. and A. Suzuki 1981 (MS) Catch, Eishing effort and length

composition of the Atlantic bluefin tuna caught by Japanese long-
ling fishery. TCCAT Working Doc. SCRS/81/33.

Parrack, M.L. 1980 Trends on the abundance and age structure of
Atlantic bluefin tuna. TCCAT Col. Vol. SCI. PAP. Vol. IX,
563~580.

1981 (M8} CAtlantic bluefin tuna resource. JCCAT

working Doc. SCRS/81/55.
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Table 1, Catch'by'agé in number of bluefin tuna in
the western Atlantie in 1980.

Age Japan - W.8. Canada ITbtal

1 - 2,956 2,965
2 535 13,630 ' 14,165
3 1,809 11,610 13,419
4 2,656 6,672 9,328
5 L 028 4,365 5,293
6 1,337 458 1,795
7 2,225 80 5 2,310
8 3,703 - 46 K3 3,755
9 4,255 314 8 4,577
10 1,220 269 8 1,497
11 514 117 2 633
12 239 115 4 358
13 279 97 3 379
14 439 87 3 529
15 810 74 11 B89
16 1,146 116 9 1,271
17 1,669 o142 26 1,838
18 1,517 © 198 54 1,769
19 943 224 a8 1,255
20 ' 531 2)6 50 837
21 _ 624 177 73 874
22 344 : 144 94 582
23 211 115 62 388
24 139 78 40 257
25 62 51 84 197
26 46 37 36 119
27 15 19 23 57
28 58 13 - 15 B6
29 ' 8 19 27
30 -4 7 1 12
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Table 2. Original catch and effort data of the Japanese longline fishery

in the northwestern Atlantie, on which SCRS/81/55 estimated
starting ¥ of ages 4-=7 in 1980.

' directed strata data obtained overall dafa
year on bluefin tuna -month # af 8xb catch (¥} effective effort

catch(#)  Hooks , {hooks)
1971 538 203,698 8,9 ? 6,454 2,443,619
1972 542 151,574 6,8 2 1,172 327,758
1973 720 78,868 8 3 5,988 £55,91¢6
1974 373 136,554 2,6,7,8 ) 10,332 3,782,509
1975 - e - 1,295 -
1976 2,584 Bs,294 12 2 14,027 483,010
1977 - , - - - 21,819 -
1978 5,174 269,588 1 z 12,638 658,495
1979 497 83,243 2,3, 4 10,757 ' 1,801,700

NOTE: 5SCRS/81/5 assumed directed effort on bluefin tuna by the longline
fishery chtained from.suchnstratum (month, 5 = 5 area) where more
than 45% of the catoh was bluefin tuna.

Table 3. The results of stock size (N ) and ﬁ: obtained by
cohort calculation on bluefin’ tuna in the western
Atlantic, for ages 1-9 during 1976-80.

F.o_age 1976 1977 - 1978 1979 1980
1 0.0463 0.0083 . 0.0425 0.0231 - 0.0300 -
2 0.1946 0.2704 0.0867 0.1128 0.1661
3 0.2236  0.0905 0,2892 0.1483 0.1878
4 0.0514 0.0967 0.2003 0.1982 0.1367
5 0.0437 0.3119 ~ 0.0549 0.4534 0.2160
6 3.0718 0.0598 0.2174 0.0143 {.0868
7 0.0274 0.1755. 0.0648 0.1454 0.0193
8 0.0270 0.1452 0.0431 0.0925 0.1954
9 0.0723 - 0.087% 0.0994 0.1014 0.19564

N, _age 1976 1977 . 1978 . 1979 1980
| 136,271 174,265~ 142,909 123,611 109,573
2 123,790 108,663 144,352 114,398 100,887
3 400,460 85,106 - €9,259 110,551 85,356
4 97,905  267,450. 64,935 43,318 79,611
5 74,924 77,674 - 202,793 44,392 29,675
6 27,937 59,904 . 47,481 160,323 23,560
7 11,325 21,717 - 47,130 31,914 132,012
8 6,132 9,203 15,219 36,896 23,049
9 7,253 4,985 6,648 12,176 - 28,094
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Table 4.-_PrdjectedIStoék sizes of bluefin tuna in the western
Atlantic for 1982 and 1983. Natural mortality co-
efficient was given as 0.18, -

. : 1980 1981 1982 1983
age  catch stock - stock stock stock .
' (N) " size (N) - F . ‘size (N} size. (N} size {W)
1 - 2,965 1N9,573 0.0300 137,325 137,325 137,325
2 14,165 . 700,887 0.1661 88,819 111,313 114,703
-3 13,419 85,356 (,1879 71,371 67,834 82,976
4 . 9,328 79,611 .0.1387 - 59,082 = 445402 52,483
5 - 5,293 . 29,675 0.2160 - 52,481 C 43,569 + 41,264
6 1,795 23,650 D.0868 19,971 - 35,320 36,397
7 2,310 132,012 0.0183 18,044 15,294 - . 29,502
8 . 3,755 23,049 0.1954 108,168 - 14,784 12,775
g - 4,577 28,094 '0,19%4 5,835 - 74,306 = ‘12,349
10 1,497 . 9,188 0.719854  -19,30Z. 10,879 ° 62,065
11 633 - 3,885 0,9954 6,313 -~ 13,261 - 9,087
12 358 . 0 2,197 0.19%4 2,669 4,337 11,077
13 - 379 2,326 0.1964 - 3,510 C1,834 3,623
14 - 529 3,247 01954 .. 1,598 . 1,037 1,532
15 _ 895 5,483 0.1954 . - 2,231 1,088 . 866
16 3,271 4,843 0.335%% - 3,774 1,833 - N7
17 1,838 . 7,004 0.33%9 2,891, 2,253 1,280
18 1,789 6,741 0.3359 4,181 1,726 1,882
19 . 1,255 - 4,782 0.335¢ . 4,024 - 25496 1,442
20 837, 3,189 .0.3359 . 2, 855 . 2,402 . 2,085
21 . - 874 3,330 .0.3359: . 1,804 . 1,704 . 2,006
22- - bB2 . 2,217 -0.335 1,988 Co1,137 0 ¢ 1,423
23 - 388 1,478 0.3359° 1,324 1,187 " 9580
24 . 257 - -97% - 0.335%. = 883 -790 997 -
25 C 197 883 0.2745 585 - . bZ/ T
26 ~ 119 639 0.2745% 567 371 440
27 : 57 - 258 0.2745 342 360 310
28 ' 86 389 0.2745% 164 217 301
29 27 - 122 D.274% 247 104 183
0.2745 . 78 . 157 87

0. 12 54

*Ft in 1981 was assumed to be the same as that in 1980,

e
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The trend of stock size and the surpius production during 1982 of
the western Atlantic bluefin tuna were calculated by Parrack (1981)
using cohort analysis. However, we seriously consider that his report
presented unsupportable conclusions on the stock trend and surplus pro-
duction when viewed in the light of actual aspects of the fisheries,
biology and anaTytica1-pFoCedees.rélevant to bluefin tunas. In this
paper, we have made a minimum es;imafe of the surplus production during
1982, as the basis for evaluating the allowable catch of the bluefin
tuna fisheries in the western Atlantic. Our estimates were calculated:
using a minimum 1nu1r0vement;-bf the basic catch data and analytical
procedure used by Parrack. ' '

Prob'{_e_e_n&

Main points of data handling by Parrack are as follows:

In the field of the cohort ana]ys1s

{1) The fishing mortality coefficient in 1980, that is assigned
as the starting F, is assumed and handled as the same figure
for age 8 and over. This means that the real aspects of
the age-specific availability are neglected from Parrack's
consideration.

{2) The assumed constant fishing mortality over the age 8 for
1980, 0,273, is substantially over- est1mated This point is
clearly shown in his tables.

(3) His analyses and conclusions are based on preliminary catch
figures for 1980.

In the field of the estination of surpius prndﬁction:-' .

(1) He omitted the essential factor of the age-specific avail-
ability, and consequéntly, '

(2) Serious confusion of ‘the concepts of total and catchabTe
stocks was introduced to hws paper

As a result of erroneous data handl1ng ment1oned above, the Parrack
estimates of the stock size and thé surplus production imply the follow-
ing defects: ' '

(1) underestimation of the catchable stock size in 1980,

(2) underestimation of the stock sizes in younger ages of 1967
and the following year clgsses,

R



{3) introduction of'an'erroheous method in calcuiating the
surplus production, and '

{4) inappropriate estimates of the surplus production in 1982.

Age-specific Availability

As was seen in the Parrack table, the estimates of the rate of
exploitation in every fishing yeq?; excepting the cases of 1980 and the
first few years, are characterized by lower figures in the middle-age
group than for the young and old-age groups. This resulted from the
assumption that the fishing mortality coefficient in the stakting year
of the calculation is the same figure, 0.273, for age 8 and over. It
is suggested, therefore, that the availability may vary with the age
of the fish, The definition of "availability” follows Ricker (1975).

In the case of the catch at age in the newest fishing year as
shown in Fig. 1, catches of the 11- and 12-ages are lower than those
of most age groups 16 and over. This type of the catch curve in a
fishing season is interpretable with foilowing reasons:

{1) reflection of the variation of number of fish spawned or
hatched in each year class,

(2) reflection of the non-uniform age-speeific availability,
and

(3) both of the above,

Under the assumption thai the availability of old-age groups
approximates 1.0, we can derive the unbiased fishing mortality estimates
in middle-age caused by decreasing age-specific availability from the
cohort analysis when we use the catch records on 1960 to 1964 year
classes, namely, age groups of 16 to 20 in the 1980 fishing year. And
it is evident that the attention to the reason {1) mentioned above is
no longer taken into account for this data base.*

The average fishing mortality at age calculated from data between
1960 and 1964 year classes is extracted from Parrack's table and con-
verted to the rate of exploitation from fishing mortality as shown in

*1t is essential that the fish of middle ages were not caught in other
areas. Bias in the estimates generating from incorrect starting F are
unavoidable. And, how to handle the effetts on changes of the rate of
exploitation among the fishing years is shown just after.
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Fig. 2. The estimates of the rate of exploitation of 4- to 13- ages
are remarkably low in comparison with those of the young and old age
groups. , | ,

When we pick up the fishing mortality estimates of ages 3 and 4,
and years from 1964 to 1967, and perform the analysis of Variahce,
vesults are shown as below,

Sum of squares of Degree of . Mean square
1tem deviations (10"3] freedom ' (10*3[
Age - 50.2445 o 50, 2445%%
Year - 18.4345 3 6.1448
Age x Year  6.0870 | 3 2.0290
Total 74,7660 | 7

**%19 of the level of significance.

The between-age variation is significantiy big in spite of a small
between-year variation.

In this case, we trace back the rate of exploitation of the same
year class, and it is, therefore, not necessarily considered that the
variations of year class strength of middie-ages make & change in the
catch of the ages. Finally, we may conclude that the non-uniform age-
specific avaitability is essential in making the cohort analysis for
western Atlantic bluefin tuna. ' |

By using the estimates of the rate of exploitation shown in Fig. 2,
where the rate of exploitation between two consecutive fishing yedrs is
assumed to be the same, the change rate of age-specific availability is
estimated as follows: '

LI RS SRR (1)
ry ® change rate of_age~specific avéilabi}ity in 1 age to the
previous; _
F. .. = rate of exploitation in i-age and t-year.

7.t

Hereafter, the change rate of age-specific availability is simply
rewording the age-specific availability in this paper.

1t is clearly shown that a iarge portion of the 4-age.group escapes
from the catchable stock and the age groups of 11 and over reparticipate
successively to the catchable steck. Focusing on thelcharactefistics of
the species that some fish between 4- to 7~ ages separate more or less
from the catchable stock, the estimates of stock sizes at 1-age based on
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the catch data of 1963 and the following year classes in 1980 are
biased under. The number of fish in young age categories estimated by
Parrack, therefore, is erroneous. Also, due to unequal age-specific
availability, the degree of the error from the true stock size is also
unequal among the year classes. Consequently, it is not beneficial to
use these estimates for an analysis of spawner-recruitment velationship.

Estimation of Surplus Production

We have two catch data, one from the preliminary catch at age in
1980 handled by Parvack, and others, from Kume {1982) which estimatle
the catch at age with information from the final Japanese fishery, for
estimation of the surplus production.

In the performance of the calculation, the fishing mortality
coefficient of ages 8 and over in 1980 and 1981 is extracted tentatively
from Parrack. The figures of 1- to 7- ages estimated by Parrack vary
among ages and we meet with difficulty of interpretation on those esti-
mates of the fishing mortality of the young ages. We, therefeore, omit
an analysis of the stock size projection of the young groups.

The following equations are adopted for projection of the stock
sizes in 1981 and 1982, and the surplus ‘production. We also assume
0.18 and 0.273 of natural and fishing mortality coefficients, respec-
tively, and 1,0 of the avaitability for age of 20 and over:

) SR

NB‘I,i - Na{},‘i-‘l - e 1“1 ” !",i . (2)
R -M

Ngz,1 = MNgr,402 & 0 T (3)
30

where, RY is surplus production, wﬁ is mean body weight at age calculated
from Parrack's growth curve.

(1) Trial by catch data extracted from Parrack's

Results are shown in Table 1. Catchable stock size over 10-age in
1982 shows an increase of 5,118 in number and 1,368 metric tons from that
in 1981. This estimate of surplus production may have a bias on the low
side because of the adoption of over-estimated fishing mortality and the
use of preliminary catch data by Parrack. -

Taking into account the above-mentioned reasons, this estimate may
not properly be used as the basis for fishery management.
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(2) _Estimation of the surplus production based on Kume's catch
data in 1980

The same figures used in the previous section are applied to E, r
. and W. Catch data in-1980 used here are virtually final statistics,
o The results are shown in Table 2. The surplus production of 10- and
ober-age groups in 1981 is estxmated as 15,438 in number and 3,438 metric
tons. o | |

In order to estimate the surplus production in-1982, we assume the
fishing mortality in 1981 to be the same as in the previous year. Catch-
able sizes of the beginning of 1982 and 1983 fishing seasons are calcu-
lated, as js -shown in Table 3, for ége-lﬁ and over, From this table,
when catch in 1981 is 3,412 metric tons for age 11 and over, the surplus
production of large fish in 1982 is estimated as 12,020 in numbet and
3,062 metric tons. This estimate does not deviate greatly from the sur-
plus production in 1981 just mentioned above.

Both estimates of Surplus production in this section may make some
underestimation, for the same reasons as in the previous section.

Conclusions

parrack evaluated, without consideration of non-uniform age-specific
availability for ages of 8 and over, the surplus production in 1982 to be
negative as a whole. His method calculating the surplus production may
only apply in the case that there is a non-selective catch on age, and
no appreciable part outside of the catchable stock. However, we can
read his figures on the fishing mortality coefficient as parts of stock
coming into and out of the catchab1e stock with the age- specific avail-
ability. Therefore, we need to evaluate an accurate number of the .
catchable stock in order to investigate the surplis production,

The estimates of surpius production made by Parrack's 1980 catch
data should not be used for eva]uat1ng the allowable catch because of
" the provisional catch at age. - . .

Due to the use of an erroneous large f1sh1ng morta11ty f1gure for
the calculation of stock size in 1980, both figures of catchab1e stock
size and the surplus product1on based on the catch data of Kume's may
be underestimated. Conclusively, we consider the best available esti-
mation of the surplus production, as the bases evaluating the allowable
catch in 1982, to be at least 3.438 metric tons for ages 10 and:over.

We also call attention to the difference of the two estimates of
surplus production which were calculated from two different catch data.
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As was shown in Fig. 1, we can see that the two data indicate a not-so-
jarge discrimination of catch at age, especially over 10-age. 'But esti-
mates of surplus production yielded a discrepancy of twice and move.
This indicates that the method of calculating the surplus production
ahich is used for bluefin tuna, is Targely sensitive to the data bases.

In order to overcome the_NEékﬁéésliﬁc]Uded in the method, and to
make a rational figure of the ailéwéb}e catch, an evaluation inciuding
and synthesizing other va%ious=ihformﬁtion, stich as CPUE, etc., may be
reguired. R '
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Table 1. Projection of stock size and surplus pro-
duction in 1981 of bluefin tuna in the .
western Atlanmtic (Catch’and Py from Parrack) .

1 %y Ny o Mg

8 0.273 . 0.754 .
9 it C ) 0-1’1’9!" . . 1,3?6
10 o 1.085 3,649 1,213
1l W 1,982 ¢ 4,600 .. 5,919
12 w0 Lgs0 - 1,345 5,533
13 « 1,483 1,640 1,621
14 o 2480 3,169 3,403
15 “ . 1.829 4,725 4,842
i6 v, 1.251 3,787 - . - 3,938
17 . ow 1.365 5,050 ~.  &,318
18 o 0.919 3,445 3,877
19w 1.376 . 3,810 - 3,960
20 W 1000, 2,90 3,183
21 " ' u 2,824 L 2,456
22 13 0 2,140 2,359
23 " " 1,542 1,787
24 u i 1,319 1,286
25 " ok 757 - 1,102
26 " w . 652 . 632
27 . 1 ' : 1y : 458 545
28 " on . 449 - 383
29 Cow , S 409 - . 375
30 e e SRR 15
Population number (10-30) - 48,957 - 54,075
Surplus in humber (10-30) N 5,18
Surplus in tons (10-30) L 41,368

NOTE: xi_agewspecific'availabilitylﬁsee'text}.
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Table 2, Projection of stock size and surplus production in
1681 of bluefin tuna in the western Atlantic (Catch’
from Kume and ¥, from Parrack) - Case 1.

i
Age Catch NS_O' N81 | N82
8 3,755 17,104
9 4,577 20,849 5,371 .
10. 1,597 . 8,819 13,983 4,735
11 633 2,883 . 8,418 22,682
12 . . 388 . 1,631 2,639 - 10,126
13 . . .37 . 1,728 0 1,496 3,181
w5 2,810 2,726 - 3,104
15 . 895 - m077 . 2,802 4,165
16 . Len . s790 o 3z o 2,928
17 0 1,838 - 8,372 . - 5,024 ¢ 3,697
W - 1769 - . 8,058 . 4,891 3,857
19 1,285 5,717 7,049 5. 642
20 837 - 3,813 3,634 5,888
20 . &M 3981 2,424 3,036
22 .. sz . 2,650 2,53 2,025
23 . 388 . 1,767 1,685 2,114
25 197 897 T 938
26 . . 119 . 5k Cs70 . 622
27 - 57 260 345 478
% s e s 288
29 . 271 123 awe o 138
30 12 55 . 208
Population number (10-30) 63,135 - 65,818 81,256
Surplus in number (10-30) . 415,438
Sulrp';ius';in tons (1'0_-;30) T I, T 43,438

NOTE: Fi and x, are the éamé_as those in Table 1.

- o F+M
N81 . Ngo® {(¥+M) x

- o =M
Ngp = Ngy® r
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Table 3. Projection of stock size and surplus production in
1982 of bluefin tuna in the western Atlantic (Catch
from Kume and'Fi from Parrack) - Case 2.
Age Ngo Ney Ng2 Ng3
8 17,106
9 | 20,849 5,371
10 6,819 13,983 3,602
11 - 2,883 8,418 17,263 5,843
12 - 1,631 2,639 7,706  20,76b
13 1,724 1,4%6 2,42} 9,288
14 . 2,410 2,726 2,362 5,023
15 5,077 2,802 3,170 3,608
16 5,790 3,242 2,228 3,312
17 8,372 5,024 2,813 24540
18 8,058 4,891 2,939 2,159
19 5,717 7,089 . 4,278 3,373
20 3,813 3,634 b 479 3,573
21 3,981 2,424 2,310 3,741
22 2,651 2,531 1,581 1,929
23 1,767 1,685 1,409 1,321
24 1,171 1,123 1,071 1,304
25 897 744 714 895
26 42 570 473 598
- 27 : 260 345 362 395
28 392 15 219 302
29 123 249 105 183
30 - 55 78 158 88
Population number (11.30) 56,316 51,835 58,257 70,277
Surplus in number (11-30) +12,020
Surplus 1n tons (11-30) +3,062

| NOTE; F .
- (F4M)
= i =
Ngi = Mg © T 82
~HM
Nagg = Ngp® %

80

and r, are the same as those in Table 1.

e“{F+M}r
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Fig. 2. Rate of exploitation at age calculated from
.data of 1260 to 1964 year-classes presented
by Parrack (starting E = 0.220}.
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SUSPECT PARAMETERS USED BY PARRACK POR ESTIMATING
THE STOCK SIZE OF YOUNG AGES IN THE WESTERN ATLANTIC TUNA

by

Tkuo Tkeda

(Far Seas Figsheries Research Laboratory)
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1, Age-specific catchability

Some parameters extracted from Parrack's are shown in Table 1.

Takble 1. Parrack's parameters.

Ft in Total Atlantic  Westarn Atlantic
Age - 7B -
198G gq{I0 ) rho gq{lg 7} rho
1 0.1392 ' '
2 0.4004
3 0.3104
4  1.2206 0.281 0.82 1.799 0.60
5 0.578L 0.570  0.82  1.396 0.34
& 0.0863 1.076 0,80 1.133 0,23
7 0,093 1,110 0.82 4.690 0.47

Relation between Ft and ¢ for respactive areas is shown in

Fig. 1.

LY

RS0 S .
Tea qitotal Atlantich
n&“‘
5 "o s
B + t I 1 [ L]
0.0 0.2 0.4 mb 0.8 1.6 1.2

&
Ft in  1%Bn

Fig, 1. Relation of F,_ and g (Numerals attached to
the points show age).
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One guestion is generated from the thought that F for each age
in a given fishing year may directly correlate to the age-specific
catchability where total fishing effort is constant for each age.
Assuming a constant fishing effort over ages 4 to 7 in 1980;

(1) why does the relation in the total Atlantic 1ndlcata
reverse correlation? and,

{2} why does the relation between 7« and 6~ ayes reversely
correlate?

Other questions are:

{3} Why does it show a wide discrepancy of ¢ estimates
. between western and total Atlantic, excepting for age
67 and,

(4} Why do the g estimates in the western Atlantic appear
bigger than those in the total Atlantic, notwithstanding
that the same passive fishing gear is applied to catch
the fish?

2. surplus production of young ages

if we follow the g values estimated to the total’/Atlantic by
parrack because high product moment correlation coefficient is in
the total Atlantlc, we can obtain more reliable Fy in 1980, Before
starting the calculation of stock size in 1980 and the projection of
stock Eize, we assume the correction factors of 1~ to 3- ages % be
the average of those for 4- and 5~ ages.

pstimates of the stock size in 1980 are shown in Table 2 and Table 2
on the surplus production of fish from 4- to 7- ages in 19882,

Tahle 2. Preliminary estimates on stock gize of the
western Atlankic bluefin tuna,

age porterar”" ¥ caten P/ 2POT0L0
1 0.283 0.0393 2,965 84,020
2 0.283 0.1131 14,165 144,494
3 0,283 0.0802 13,419 169,774
4 0.157 0.1917 ,328 58,261
5 0,408 0.2360 5,293 27,415
3 0.949 0.0824 1,795 24,767
7 0.238 0.0046 2,310 549,960

a/ g (Total Alantic/q western Atlantic) for ages 4 to 7,
average of ages 4 and 5 for ages 1,2 and 3.

E/ from Kume.
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Table 3. Provisional estimate. of the surplug production
from d=- to 7= ages in 1382,

Age | N S R ' N

80 T8l L. gy B3

! ga,020 . . |

2 is4,488  G7,475

3 163,774 - 107,785 ' 50,333

4 58,261 129,577 74,325 42,042
5 27,415 40,175 89,351 62,081
6 24,767 18,085 26,502 74,632
7 549,960 19,050 13,41] 22,137
Total ( 4 ~ 7) | ' 204,089 200,892
Surplus in tons(4-7) ) o +1,518

a/ Age-specific F as presented in Table 2 is assumed.

b/ only projecting by M = 0.18.
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WEST ATLANTIC BLUEFIN MONiTDRING PLAN INVOLVING CATCHES
FROM THE STOCK (MEMORANDUM FROM W. W, FOX TO . J. BLONDIN)
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UNITED STATES SEPARTMENYT OF COMMERDE
Mazionai Ocoanic and Atmoepheric Administrotion
NATIONAL MARINE FISHERIES SERVIGE

Southeast Fisheries Center
75 Virginia Beach Drive
- Miami, Florida 33149

December 21, 1981

TO: F/IA = Carmen J. Blondin </
77 /ﬂﬁu@w'w /VW
FROM: F/SEC = Hilliam ¥. Fox, Jr.

SUBJECT: Weat Atlantic Bluefin Monitoring _
Plan Involving Catches from the Stock

This analysis was prepared jointly among Dr. Joseph Powers, Dr. Ray Conser,
and Mike Parrack. T fully concur with it.

BACEGROUND

At the recent meeting of the International Commission for the Conservation
‘of Atlantic Tunas (ICCAT), the Standing Committes for Research and Statistics
{SCRS) made the following management recommendations to the Commission:

"If the resource la to be managed as though there are separate stocks:

A) EAST STOCK
the sast stock seems astable at the current exploitation level, hence
current regulations controlling minimum size and fishing mortality {(asee
SCRS Report 1979-80 paragraph C-VCI-3) seem sufficient.

B) HEST STOCK
(i) the west stock of adult fish seems depleted to very low levels. The
welght of evidence supports the conclusion that the total stock weight of
adult fish will remain constant or perhaps slightly decrease if there is
no cateh in 1982, Therefors, based on the evidence available, a major
reduction in catch 1s recommended so that catches of large fish are as
near zero as feasible in 1982,

{(11) vear=classes of age one to four fish do not appear abundant, thus
future contributions to the adult component will depend in part on the
level of catches from thess year-classes. Therefore, it is recommended
that catches from these juvenile fish be reduced to as near zero as
feasible to improve the stock of adult fish in the future®.

The Commizsion reacted to these SCRS recommendations by proposing that
management measures be taken to reduce the catch of bluefin tuna in the western
Atlantic. However, they also proposed that some take be allowed such that the
status of the bluefin stocks could continue to be scientifically monitored. It
was recommended that an annual level of take be limited to 800 metric tens to
meet this end. '

N



In the analysis that follows we develop a seientific monitoring plan which
can be used to distribute the allowable cateh of Western Atlantic bluefin tuna
between the various fisheries which exploit it.

SCIENTIFIC CONSIDERATIONS.

There are several sclentific considerations which must be expressed prior to
developing a plan for monitoring the western bluefin tuna stock. The first
eonsideration is the variation of the stock size estimates in future years and
the manner in which this variation changes relative to the quota level that is
apecified. The varisnce structure of the bluefin tuna estimation procedure is
sxceedingly complex and it defiss simple expression, Therefore, we cannot make
statements about the confidence limits in population estimates under alternative
eateh structures at this point in time. Instead we will develop a plan which
minimizes the catch while providing that necessary for sclentific purposes and
staying within the level of 800 metric tons which was recommended by ICCAT,

Second and third considerations for a monitoring program involve the

availability of timely catch and fishing effort data., The catoh data should
be broadly representative of each age group in the stock. The bluefin stock
assessment ealoulations requirs that recent cateh and effort data be available
for each size group represented in the fishery. Therefore, the monitoring
scheme should also give priority to those segmentsz of the fisheries which do
provide timely fishing effort that is related to the fishing mortality rate.

A& fourth consideration is that the catch allowed must be made available for
taking specimens for completing stock atructure resesrchk. As broad a sample as
possible over the age groups is required,

A deciszion must be made regarding allowances for those fisheries in which
bluefin tuna are caught incidentally to the gapture of other fish stooks. OQur
plan assumes that minimal bycatches will be allowed. For multistock fisherles,
this implies that oriteria must be developed to determine when the target stock
is something other than bluefin, and when it iz, what level of incidental take
of bluefin can be expected,

To reiterate simply the oriteria:

1. minimal catch sufficient for scientific purposes,

2. catch should broadly cover as many age groups aa posgible,

3. fishing effort that generates the catoh should be related to the fishing
mortality rate,

4. the catch must be available for sclentific samples, and

5. mnminimal bycatch will be allowed.

The following analysis addresses the above pointé to provide a basis for

allocating the guota amongst the fisheries directed at each size (age)-group of
bivefin tuna.

“HONITORING PLAN

This plan is developed separately for the large fish fisheries exploiting
wastern Atlsntic biuvefin and for the medium and small fish. For purposss of
this analysis, large fish are defined as fish which are ten years and older,
medium fish are aged five through nine and small fish are aged four years and

less.
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Large Fiah

Canada and the United States bave rod and reel fisheries which are directed
at large fish. These fisheries exploit different sizes of bluefin within the
ldrge fish category (Table 1, Figure 1). GCenerally, the U.S5. fishery catches
#mallier fish than the Canadian, but the larger sizes are represented in bdoth
fisheries. Therefore, the U,5, rod and reel fishery exploits a wider range of
aizes such that all sizes are represented in their catch. This characteristio
is important because it will allow the stock projections to be more reliable,

Data from the Canadian pod and reel fishery are collected under an extensive
logbook system. Reports presented at several SCRS meetings indicate that the
CPUE from these data provide indices of stock abundance that closely mirror
abundance trends estimated by cohort analysis. Fishing effort from this fishery
therefore is related to the rishing mortality rate generated by catches from
that fishery. However, the percent of loghook coverage has decreased from
approximately 95 percent %to 75 percent in 1979 and further to 70 percent in
1980. Hence, the avallability of those data in the future may be threatened.

It is recommended that the Canadian logbook aysatem for ita rod and reel
fishery be upgraded {0 increase the coverage. Additionally, the U.3. and
Cangdian rod and reel figherles must operate under the same regulatory
conditions (including data reporting in logbooka) such that the quality of the
Canadian CPUE index may be maintained and its use expanded to the U.S. fishery.
It is critical that these conditions be met if large fish stocks are to be
ponitored. '

These fisheries take about 350-400 mt (about 1000 large fish) and best meet
the criteria. We copsider this catch to be sufficlent for scientifie purposes.

Other fisheries, however direct at large bluefin tuna. Large bluefin have
baen historically taken from the Gulf of Mexico by longlining vessels. However,
this fishery may not meet the criteria as well as the rcod and reel fisheries 1if
held to a very low level compared with recent years. The fishery i3 also
directed at spawning fish and while there is no empirical evidence to suggest
thiz 1= a problem, it seems prudent to svoid the possibility of negative effecta
if possible, Other fisheries include purse seines, handlines, and harpoons
which are directed to large bluefin. In some cases the catches generated from
thase fisheries are subatantial. An example may be seen in the table below:

CATCH (METRIC TONS)

1979 T 190

UCSO ’
Handline 450 ' 358
Harpoon 141 {02

Canads -
Trap 31 7

A4 United States longline fishery for swordfiah has existed in the Gulf of
Mexico aince the 1960°%s in which there are records of minimal bycatch of
bluefin, In recent years, however, there has been a gear change (wire leaders
in use instead of monofilament) and the bycateh of bluefin has increased
substantially. However, prior to this change the maximum annual bycateh of
bluefin was estimated at approximately two metric tons in 1974. If the U.S.
swordfish longline fishery operates as a directed swordfish filshepry then an
allcowable level does not account for any major increases in effort which may
have occurred since 1974, WYe have no estimate at present of what is needed
under ourrent conditions. Additionally, Canada reported 18 metric tons of
incidental cateh in 1980 by various gears, but none for the years 1976-1979.
The five year average of incidental eatch (1976-1980) was 3.6 mt,
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Rowever, effort data from these other large fish Pisheries either does not
exist or has not provided a reliable CPUE measure to index stock abundance.
Therefore, allocating a portion of a quota to these fisheries will not substan-
tially increase the reliability or accuracy of the monitoring. To meet the
scientific objective of monitoring large fish stock abundance, the total large
fish cateh (plus minimal incidental catches from Canadian fisheries and the Gulf

of Mexico U.S. swordfish fishery) can be taken by U.S. and Canadian rod and reel
fisheries. -

Hedlum and Small ¥ish

U.S. Purse Seine Fishery

A U.5, purse seine fishery exists off the northeastern coast of the United
States., Thias Flshery operates within a parrow belt that extends about 220 km
Prom the coast primarily between Cape Charles, Virginia and Cape Cod, Massachusetis.
The fishery primarily catches medium and small bluefin {50 to 122 em fork length),
usually ages two through five. Currently, this fishery operates under a quota
of 875 metric tons for which 225 is an allocation for sclentific atudles
(tagging) and 650 for an open season of fishing.

In general there iz great difficulty in using purse seine fishing effort to
index the fishing mortaliiy rate in small localized fisheries. This U.8. purse
seine fishervy is no exception in that only a relatively few vessels are active
in the fishery. In addition, if the catch were restricted to j00.200 mt, then
it becomes more likely that the entire amount could be taken at one point in
space and time. Thus, the catches could likely consist of only 2 few schools
with oniy 1=2 age groups. Thersfore, it is unlikely that purse gseine catch will
be representative of ‘the range of ages that occur in small and medium bluefin;
thus, the effort as an index of the fishing mortality rate will not be sufe
ficiently useful for developing stock assessments for bluefin of these ages.

In some years, this fishery catches substantial amounts of skipjack tuna and
there are some additional catohes of yellowfin. Under these circumstances the
fishery will be directed at these tropical tunas. Sakagawa (Marine Fisheries
Review, Vol. 37{3):1-8) showed this to occur in 1963 and 1964 in which 33 and 49
percent of the catch was skiplaclk, respectively. Similar circumstances occurred
1n 1981, when skipjack catches were high and bluefin catches were relatively
low.,

Bluefin apparently do not school with the tropical tunag in this area. But,
the species in a school eannot normally be determined before making the purse
seine set. Once the school has been enclosed, then this determination can be
made, at which time it is possible but with some difficulty to release them,
Therefore, any fishing mortality of bluefin incidental to directed tropleal tuna
fisheries in this area should only cccur when there are errors or secidents in
the procsss of identifying and peleasing the bluefin.

Wo data are presently avallable to determine how frequent the above clre-
cumstances might oceur. From Sakagawa (Ibid.), the average of skipjack in this
fishery from 19562-1973 was 840 metric tons. 4 list of expected takes of bluefin
for alternative rates of accidents/misidentifications is given below, based upon
an expected skipjack cateh of B840 metrlic tons. '
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fiate of Take of Bluefin

Relative to Skipjack Incidental Bluefin Catch (MT)
0.01 8.4
0.03 ' 6.8
0.05 . 42.0
0.08 67 .2
0,10 84,0

Ye expect a low bycatech to sgour.
Japanese Longline Fishery

The Japanese longline fishery has taken bluefin tuna since its inception in
the Atlantic in 1956. TIn recent years the majority of the Japanese bluefin
cateh in the western Atlantic has been taken in the area that has become the
U.S. FCZ. Prom 1971 to 1979, 70% of their western Atlantic bluefin cateh was
taken from this area. Small to medium fish are generally takeri of f the eastern
coast of the U.S. (Fig.2 ), while larger fish are taken in the Gulf of Mexico.
Historically, the Japanese have taken algnificant numbers of yelliowfin, bigeye,
and albacore as well as bluefin in the western Atlantic longline fishery. In
recent vears, however, thelr albacere fishery has been greatly reduced and the
emphasis has been on bluefin, blgeye, and yellowfin,

Tupa longline gear is relatively unselsctive for the various tunas and
billfishes in the cateh and even if the Japdnese longline fishery does not
target small to medium bluefin, significant bycatch of bluefin may occur from
fishing operations directed toward other tunas. Table 2 iilustrates the recent
year catches of bluefin off the U.3. east coast for various degrees of targeting
of vellowfin tuna. The data are from the annual reporta of the Fisheries Agency
of Japan in.whlch catches are aggregated by month and by 50 apea, The table
entries for > 50%, for example, are the bluefin catches for all month - 50 areas
in which yellowfin was more than half of the total catch of all species,
Although the choice of what percentage 1avel constitutes a directed fishery for
yellowfin is somewhat subjective, the table provides the bluefin bycatch over
the past four years for any selected level. Considerable variabllity ccours
across vears but the average figures indicate that with most any reasonable
definition of a directed yellouwfin fishery (say 15%-75%), the small to medium
biuvefin bycatch is minimal. This i3 probably due to a difference in ecological
preference of bluefin and yellowfin but when a similar breakdown is made for the
pore temperate tunas (i.e. bigeye and albacore), a closer association with
pluefin 4s evident (Tables 3 and %), Again, considerable variability occurs
‘from year t0 year but the average figures provide an estimate of bluefin bycatch
for any definition of a bigeye or albacore directed fishery. For bigeye and
albacore directed flsheries, however, the estimated bluefin bycateh is far more
sensitive to the definition of & directed Fishery than for a yellowfin directed
fishery. This i3 consistent with our understanding of the aceclogy of temperate
and tropieal tunas. _

Tt is recomiended that for the purpose of establishing a level of bluefin
pycateh for the Japanese longline f{lshery, & 50% criteria be used for defining a
directed fishery for yellowfin, bigeye, and albacore. As discussed sbove, the
chotes of parcent level makes little difference in a vellowfin fishery; and in a
bigeye or albacore fishery, it provides the Japanese an opportunity to fish in a
manner which wiil yvield reascnable catches of bigeye and/or albacore while minia
ndzing bluefin bycatch. PFmploying the 50% oriteria in Tablea 2-% gives a total
allocation of B1.1 md {d.@, 1.1 « 36 ¢ 84 = 81.1). It should be recognized that
this total allocation 43 based on an average figure with considerable variabi-
1ity due to differences in fishing strategles, fluctuations in stock sizes, and
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other sources. Its use should not be viewed as an attempt to constraln the
longline fishery to strategies employed over the l-year averaging perlod but
rather the allocation should be viewed ae a level of bycateh that provides the
longline fishery enough flexibility to make adjustments for the year-Lo«year
variability snd adjust strategies accordingly.

The data from this fishery is useful for sclentifie mpnitoring because:

{1) Sample length frequenciles from the Japanese longline fishery of f New
England indicate a variety of bluefin age groups are taken (ages 3-8).

{2) Effort data is available from the fishery and a long time series of
catoh and effort data is available (back to 1956).

(3) The fishery operates during the winter months when no fishing is
occurring in the U.S. and Canadian fisheries, thereby extending the
temporal coverage.

U.5. Recreational Fishery

The U.S. recreational fishery for small and medium fish occurs from June
through October off the mid-Atlantlc states. Estimated landings were 86 mt in
1979, 137 mt in 1980, and 60 mt through September 1981, Sampled length frequen-
ecies from the fishery (1980 ICCAT Data Record) show a wide range of age groups
in the cateh (FPigure 3 ). Ages 1 through 5 constitute the majority of the
catch but Crequent samples also ocour of ages 6-10 mnd some age 0 fish are also
taken. This rance of ages encompasses all of the amall and medium age groups,
which malkes the recroational fishery unique in this respect. Additionally, an
annual swrvey of cateh and effort data has been conducted since 1976, This com=
bination of good age’ group sampling, the avallability of cateh and effort data, .
and good temporal snd spatial coverage makes the fishery well sulted for moniw
toring of all age groups of small and medium fish. It is recommended that this
fishery be used as the primary monitoring mechandlam. Its catch of 60-137 mt
supplemented by the Japanese longline bycatch {81 mt) and the purse seine
bycateh {42 mt) iz sufficlent to meet the scientific monitoring objecilve.
However, the recreational fishery survey sampling may require an increase on
coverage of the fishery to improve its precision.

CONCLUSTONS

The proposed monitoring scheme {3 summarized in Table 5. This plan has been
predicated on the objective of monitoring the stock over all age groups with as
minimal & catch as possible. Ceritain fisheries which currently exploit bluefin
have not been included since they would not contribute signiflcantly to improve-
ment of the stock aszessment. The catch allowed must be doocumented carefully
and must be totally avallable for taking specimens for stock structure studies.

The estimates of incldental take are aasumed to be umcentrollable
guantities. These ssatimates depend upon assumptions about the rate of inciden~
tal take in fisheries not directed at bluefin. Additionally, these rates appear
to be hizhly wariable from year to year.

,._93..



-6

Table 1. Catch and sizes from rod and reel for bluefin tuna by Canadian and
United States vessels in 1979 and 1980.° '

1979 | 1980
U.S. Canada .3, Canada
Catch (MT) 164 214 139 259
‘Bumber of Fish |
Mean Size {kg) 339.9 412.6 312.1 04 .5

Aze Range
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Table 2. Catches of bluefin tuna by the Japanese longline fishery off the U.S. east coast (see

Fig. 1) broken down by wvarious degrees of targeting on yellowfin tuna, 1976-79.

are from the Fisheries Agency of Japan.

Data

Number of Bluefin Caught

€ Yellowfin in

B.Year Bluefin Average

Total LL Cateb. . ... 1976 1977 1978 1979 Number Weight (mt)*
> 75% 15 0 1 11 7 0.3
> 60% 22 13 1 30 17 0.7
> 55% _ 28 16 1 i 22 0.9
> 50% 32 16 1 57 27 1.1
> U5% 33 16 1 58 27 11
> 403 33 16 23 58 33 1.4
> 35% 33 16 23 235 7 3.2
> 30% 34 16 35 237 81 3.3
> 25% 37 17 36 237 82 3.4
> 20% 37 17 37 239 83 3.4
> 15% 37 22 37 243 85 3.5
> 10% 38 320 223 965 387 16
> 5% 3263 342 1375 2142 1856 7
> 9002 371

0% 11433 15652 6417 2506

*
Total weights assumed an average welight per fish of 41.26 kg taken from a sample of Japanese longline

catch off New England, December, 1977 - February, 1978.
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Table 3. Catches of bluefin tuna by the Japanese longline fishery off the U.S. east coast {see Fig. 1}
Data are from the Fish~

broken down by various degrees of targeting on bigeye tuna, 1976-79.
eries Agency of Japan.

Humber of Bluefin Caught

B.Yesr Biuefin Average

% Bigeye in
Total LL Catch . 1976 1977 1978 1979 Number Height (mt)*
. > 75% . 8 0 1] ) 13 0.5
> 60% _ SRR | 0 68 0 21 6.9
> 55% S 612 i 81 o 174 7.2
> 50% o 3306 5 169 0 870 - 36
> Us5% - 3306 5 169 0 870 36
> hog 3708 591 169 2 1118 46
> 35% . 3709 1491 169 2 1343 55
> 30% 4693 1761 184 902 1885 78
> 25% o 4696 1768 1331 933 2181, 90
> 208 o B8 15309 1468 - 941 5708 236
T > 15% . 514y 15339 g4i2 2385 7320 302
> 10% 5155 15636 6417 2406 THOY - 305
- > 5% ©oT327 15639 6417 2505 7972 329
> 0% 7340 15652 - 6417 2506 7979 329

catch off New England, December, 1977 - February, 1978.

. Total weights assumed an average weight per fish of 41.26 kg taken from a sample of Japanese longline
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Table 4. Catches of bluefin tuna by the Japanese longline fishery off the U.§. east coast (see Fig. 1)
broken down by various degrees of targeting on albacore tuna, 1976-72. Data are from the Fish~

eries Agency of Japan. _ _
Number of Bluefin Caught §-Year Bluefin Average

§ Albacore in ' _ _

Total LL Catch 1976 1977 1978 197 Number Height (mt)*
> 75% 1 0 0 0 8.3 0.001
> 65% 1 13 0 10 11 0.5
> 60% 1 33 0 1481 379 16
> 55% 1 330 ¢ 1481 53 19
> 50% ' 1 2678 134 1481 1074 4y
> 5% 400 3580 134 1481 1399 58
> hog oo 3830 1219 1481 . 1733 T1
> 35% 7222 15046 1373 2380 6505 268
>30% 9399 15637 1411 2807 7214 208
> 25% 10981 15641 1413 2409 7611 314
> 20% 10982 15651 1458 2423 : 7629 315
> 15% 11000 15652 1470 2431 7638 315
> 10% 11000 15652 170 2431 : ' 7638 315
> 5% 11001 15652 1473 2503 7657 316

> 0% _ 11427 15652 47h 2503 7764 320

*
Total weight assumed an average weight for f£ish of 41.26 kg taken from a sample of Japanese longline
catch off New England, December, 1977 - February, 1978.

Table 5. Proposed catch for scientific monitoring of bluefin tuna in the western Atlantic.

Large fish Small and Medium fish
TOTAL CATCH (MT) . . . + v v « = . 501 TOTAL CATCH (MT) . . . . . . . 267
Canadian and U.S. rod and reel . 400 U.S. recreational. . . . . . 110
U.s. §wordflsh bycatch . . . . . 37 U.S. purse seine bygatch . . 76
Canadian bycatch . . . . . . . . 4 Japanese longline bycatch. . 81

U.S. purse seine . . . . . . e . 60
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Fig. 2. Japanese longline age-length distribution for Japuary through March, 1978,
off the U.S. mid-Atlantic coast (35-40°N Lat., 60-70°W Long.).
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APPENDIX 7

MONITORING PLAN OF STOCK CONDITION OF BLUEFIN TUNA
TN THE WESTERN ATLANTIC ~ BSTIMATION OF NECESSARY CATCH AMOUNT
(PELAGIC RESOURCES DIV. ~ FSFRL)
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1.  Basic concepts on acientific monitoring.

- It is considered that the objectives of scientific monitoring of the
bluefin stock in the western Atlantic are: (1) to continue evaluation of
the future stock size, and (2) to investigate Ffurther whether or not the

stock is currently so severely depressed that it may not produce any surplus.

Under such circumstances, it is indispensable to collect scientifie
data that satisfy the requirements for conducting necessary research taskas.

Such data must fulfill the following conditions:

(1> The data should, as much as possible, be sampled from the
entire stock distribution in time and space;

(2} The data should maintain historical continuity in terms
of quantity and quality.

(3) The size sampling data should, as much as possible, be
collected ranging through all ages in order to conduct
éccufate stock assessments for cohort analysis and other
research procedures. )

(4} The effort data of the fishery should be substantial

' enough to generate reliable cateh per unit of effort
{CPUE) data.
{5} * The overall data should be of the good quality needed to

improve the evaluation of the stock condition,

Once the amount of catch for monitoring is limited, more effort should
be given to obtain the data from medium and large-sized fish to improve the
gccuracy of the estimates using cohort analysis. Furthermore, biclogical
information on medium-sized fish is needed by SCRS to examime fully its

biological features, guch aes distribution and fecundity status.

Needless to say that ﬁhen we examine the required awmount of dats for
scientific monitoring, those data should satisfy the conditions described
sbove. In addition, atteantion should be paid to the fact that bluefin tuna
have been caught as by-catch in tuna fisheries directed at other species.

Activities of such fisheries will be severely hampered if denied adequate

amounts of allowable catches of bluefin tuna.
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2.  Amount of bluefin catch required for scientific monitoring.

Tt 1is stressed that distributional characteristics should not be
fgnored in the monitoring scheme: bluéfin tuna are a highly-migratory
species. In the western Atlantic, its distribution clearly extends
continuously to the offshore area as far as, and most likely beyond, the
45°W iine to the east. It shouid.bg recognized as a primavy fact that the
longline {ishery has been covering almost the entire range of bluefin
distribution, so that the monitoring strength of the longline fishery is
most powerful. On the other hand, coastal bluefin tupna fisheries are often
affected by year-to-year changes in the avaitability of the fish to the
fisheries, caused by fluctuations of oceanograpﬁic and envircnmental

conditions.
1)  ‘Tuna lengline fishery

As noted above, bluefin distribution expands from coastal to offshore
waters, and the longline fishery can cover best this distribution in time
and space. Obviously, the Japanese longline fishery has been operating in a
‘wide area covering bluefin distribution for a long period of yeas, taking
non-selectively various sizes of bluefia tuna (Fig. 1). At the same time,
the longline catch and effort data are now thelonly available information
which is historically consecutive. These have formed the major basis of
data for cohort analysis, from which evaluation of the stock condition has
been produced, and by which the relative abundance of the stock has been
acquired from the CPUE, It is also expected to obtain information on

medium-sized fish from the longline fishery.

The size and ecological feature of the fish taken by the longline
fishery in the western Atlantic are remarkably different in two geaeral
regions: the nporthwestern Atlantic (approximately north of 35°N) and the

Gulf of Mexico.

i) Northwestern Atlantic

Ags shown in Fig. 1, the Japanese longline fishery in the area has
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been taking small and medium fish covering wany age groups. The catch and
effort and size data from this fishery provide (1) a trend of CPUE by age
and (2) the essential data base needed in the cohort analysis of young and

medium~aged fish.

As to the number of longline operations necessary to obtain
reliable monthly CPUE data within a 95% confidence limit, this requires 30
operations in a 2 x 2 degree area, as calculated by BSuda (1938}, 1In the
case of the bluefin CPUE of the longline fishery in the northwestern
Atlantic, 25 operations per 2 x 2 area are assumed to be relevant, Also,
the overall average Ibluefin CPUE's for the area north of 38% were
obtained from the longline fishery operation for 1974-1979. Using estimates
of number of operations and CPUE, the estimated monitoring amount to be
taken by the Japanese longline fishery in the northwestexn Atlaatic vesults
in 565 MT {(Table 1).

ii) The Gulf of Mexico

In this area, the Japanese longline fishery has been operating for
large-sized bluefin tuna of spawning stage (Fig. 1). To continue and to
improve the present cochort analysis, Ithe CPUE aﬁd size data from this
fishery are very importanmt. It is consédered that the monitoring amount in
this area can be assigned to be the same reduction rate as generated in the
northwestern area, which will require 1,000 MT of catch (45.5% of the
1976~-80 aver;ge catch). |

2} Surface fisheries

When bluefin tuna migrate into the coastal area mainly in summer and
aﬁtumn, various coastal surface figheries harvest this gpecies, the size of
which ranges wvery widely., Large-sized fish are taken by U.8. and Canadian
rod-and~reel, and U.S5. purse seine and harpoon fisheries. Small-sized fish

are taken by U.S. purse seine and rod-and-reel fisheries.

Some of these fisheries can provide the coverage to obtain necessary

data on véry young ages (e.g. by U.S. rod-and-reel fishery) and very old
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ages (e.g. by Canadian rod-and-reel fishery), whieh cannot be taken by
Japanese longline fishery. It is considered that the monitoring amount to
be collected for these fisheries may be reduced to the same level by the

reduction rate in Section 2~1)~ii).
3. DMonitoring plan

Taking into consideration the characteéristics and actual condition of
various bluefin fisheries, the degree of adequacy to contribute to the

objectives of the monitoring is diagnosed as shown in Table 2.

As already noted, the monitoring requirements needed call for a
Japanese longline fishery amounting to 1,564 MT, which corresponds to 45.5%

of the average catch of the fishery during 1976-80,

Regarding the adequate amount of moattoring for various surface
Fisheries, an average annual cateh of each fishery during 1976-80 was
multiplied by 0.455 and then 0.5, except Canadian R/R fishery {Table 2).
The resultant amounts'are indicated in Table 3., Thus, the total amount for

monitoring results in a reguirement for 2,157 MT of catch.

Literature

Suda, A, 1958. Attempts at Estimating the Abundance of Fish population
from the Data of Tuna Long Line Fishery. Rept, Nankai Reg. Fish. Res.
Lab. No. 7, p. 105-126.
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pable 1. Catch required for scientific monitoring of bluefin by longline in
the northwestern area. Average weight: 60 kg for October-Degember;
35 kg for January-March.

Number of . Hook rates Catch
Operations {No. fish/1000 hooks) Tonsg
October 300 0.1 4
November 425 0.4 25
December 425% 4,0 224
January 425 6.3 206
¥ebruary 125 7.3 70
March 125 3.7 16
Total 565

Table 2. Diagnosis of various bluefin fisheries for scientific menitoring.

Historical Relative

Fishing effort 8ize sampling continuity adequacy

Longline fishery 0 0 0 1
Surface fishery .

Canadian R/R 0 0 0 1

v.5. B/ L 0 A 0.5

U.5. PS X 0 D 0.3

U.8. Hand X 0 A 0.5

U.5. Harp X 0 D 0.5
Others X 0 AN 0.5

0: sufficient and impoxtant.
A: insufficient but important.
¥: ingufficient or inappropriate.
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Table 3. Monitoring plan,_{f?gipﬁicétes average catch of 1976-80.

B . Total:. é;lSZ.MT

Longline fishery

Gulf of Mexico 1,011 (2’221).1.

Northwestern area 565 (1,242)

Total 1,576

Surface fishery

Canada R/R 121
0.5, R/ 62
U,%. Hand 75
U.8. Harp. 34
n.s. BS 256
Canada Trap ag
“Total 586

— T e e

265)

272)
329)
149)
1,127)
168)
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Carch in number of fish (102)
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