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INTRODUCTION
411 the problems of tuna fishing are examined particularly

in relation to yellowfin and skipjack fisheries.

Ttems 1, 2, 4, 5 and 7 on the agenda are dealt with separately.
1 - Sampling (agenda item 1)

"Probldmes d‘'échantillonnages de l'albacore

étude spéciale de la flottille FIS" by J. B.
Amon and A. Fonteneau.

Reference:

Atlantique;

The sampling rates of the different gears and fleets are
compared according to different criteriar
- Variances in sizes within a sample and between samples
in the same month/area - stratum.
~ Variance between strata.

-~ Number of strata exploited.

The study suggests that it is possible to improve the present
level of accuracy of results by distributing the samples better
among the gears and by no longer using areas of 52 x 1092 as had
been decided, but wider geographical areas.

2 - Effort and catch per unit effort:; indices of abundance

Reference: "Effort et prise par unité d'effort dans la flottille

thoniére FIS" by A. Fonteneau and P. Soisson.

The study does not exawine the problem of the representativeness
of CPUE as an index of stock abundance. It aims at determining
the best CPUE index which can be presently applied to the FIS
fleet.
-~ The heterogeneity of the present categories of vessels

- The relation between effort in days fishing and effort

Several points are examined, such as:

in days at sea; the saturation of fishing gears in
terms of their size.
- Effort according to species.
CPUE indices are calculated after eliminating the biasses which

are detected.

% - Production models

Production models seem to be at present of secondary importance
with respect to the Atlantic yellowfin fishéry for the following
reasons:

- The difficulty in standardizing the effort, bearing in
mind the big differences between sizes of fish caught, the
delayed effects of each gear on the production of other
gears, the big difference in catch proportions by different
fishing methods.

~ The inability of these models to predict the development
of the fishery due to problems in the choice of the
exponent "m" in the generalized production model.

- The present good standard of statistics and measurements
which should permit more sophisticated models to be used
such as the analytic simulation model (See 4).

4 ~ Age-gpecific mortality. Yield-per-recruit (item 5)

Reference: "Modéle de simulation de la pécherie d'albacore de

1 'Atlantique” by A. Fonteneau.

A& simulation model (SIMU) with several gears each applying
variable mortalities according to age, has been perfected. This
utilizes estimates of the coefficdents g of Ricker obtained by
cohort analysis.

The model describes satisfactorily the catches and yields of
different gears up to 1973. Hypotheses on the effort which can be
foreseen for each gear permit predictions of the development

in catches and yields.



5 -~ Uge of length as an estimate of age

Reference: "lModéle de simulation des structures démographiques

dtalbacores" by A. Fonteneau.

The simulation model describes the demographic structure of
populations for which the dates of birth and the coefficients k
and 160 in Van Bertslanffy's equation follow a normal rule of
unequal standard intervals.

Demogrephic structures are obtained by varying the rates of
both natural and fishing mortality.

The results suggest that in the present situation where F is
closely related to M, it is logical to observe a better

agreement between size and age.

6 — Mixing of stocks

In regard to yellowfin stocks in the Atlantic, recent
information from various sources has provided some new factors:
- On spawning areas:
A closer reexamination of literature on catches of larvae show
that statistically, favorable conditions for larvae (90% of those
caught) are in surface waters of:
1. - Temperature over 28.52 (i.e. very warm waters)
2. - Salinity between 3%.3%cand 34.3% (i.e. waters with
slightly lower salinity).
This limited combination in the two criteria, temperature and
salinity, corrésponds to waters with an exact spatial-temporal

distribution which physical studies presently under way will ensable

us to specify.

A preliminary examination of oceanographic data already published

(Berrit, Mazeika) situates these areas off Liberia and in a
sector between Ghana and the islands of Annobén - Sao Tomé.

These low salinity areas are those where yellowfin less than
18 months are csught (by Japanese baitboats and seiners, for

e.ample) while older yellowfin avoid these waters.

These waters seem to be present in the two sectors around the
same time, i.e. for two to four months from December to April.

An examination of hydrological conditions also indicates the
existence of an area to the north of Brazil potentially
favorable to yellowfin larvae during summer (June to September).
There appears to be no favorable area in the Dakar sector.

~ On the mixing of populations: various hypotheses can be
‘advanced.

The modes observed in the Dakar sector - irregular according to
the year - are assumed to originate from summer spawnings and
could come from the area of Brazil as suggested before. (One
must not ignore the fact that Dakar is nearer to Brazil than is
the inner part of the gulf of Guinea).

Recent recoveries of tagged yellowfin show that the fish born in

the Ghana - Annobdn sector follow two types of migratory patterns:

a) Towards the south, following for 2 to 3 vears the
fluctuations in the Angola-Cap Ldpez front (with little
mixing with the other sectors).

b) Towards the north (two recoveries have been made in
Sierra Leone after % months and 2 others to the north of
Dakar after 10 months).

Research on larvae and tagging carried out in the sectors of
Cape Three Points and Sierra Leong are necessary to define these
first results.

7 ~ Stock and recruitment

Reference: '"Emploi de la CPUE comme indice de recrutement pour
l'albacore Atlantique" by A, Caveriviére and A. Fonteneau.

The study shows a good agreement between the estimates of
abundance of the class recruited during the first two years, no
matter what the gear or sector.

Catch-per-unit-effort therefore seems to be an index which will
permit an evaluation of the abundance of the year class

recruited in the first year of recruitment, by the FIS fleet.

The simulation model confirms, moreover, that recruitment has
probably been very constant since the beginning of the fishery.

Abidjan, August 5, 1974
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COMENTAIRES SUR L FORDAE - DI JOUR DY GROUPE DE TRAVAIL

DE _NANTES

par A. FONTONEAU et J. T LE GUEN

INTRODUCTION

Tous les problims: de la pBche thoniZre sent surtout axeminfs 3 partilr dee
pcharies d'elhecoras st de listoos.

Les points 1, 2, 4, 5, et 7 de 1%ordre du jour font ifobjet dferticles
sdparéa,

2 - Echantillonnzge {puint 3 de 1'oxdes du jour)

flafirence  1"Problémes o'Schantillonneves do llalbscors Atlenticue § dtuds
epbeiele va la flotiills FISY par AMON U, B, at FONTENEAU A,

Les toux dPéchantillonnage des différunts engins et Tlottilles sont compos
rés sn fonction de différents citdres

-
« Verience des taillps dena les @chantillong ot sntyrs dchsntillons
dans uns nlne strets ™is secteur.

~ Variance sntra strates

~ Nowmbre de etrates exploitées,

Lf8%ude sugghre quiil et posaibls dlomélicrsr iz précieion actusils dés
résuliats en réperiissant wmizux lsa échantillons entre les angine 2% on
sduptent des zOres non plus os $% X2, comme 41 evait €16 ddcidd mais

dss sacteusr! pfooreshiques plus vesies,

2 » £Effurt 2% orise per unitsd dleffort ; indices diabondsnce

Réfirence 1 PEfTort et prise par unité dfaffort dens 1a Flodtills thonidre
FI9" pox FONTENEAU A, ot SOHISSON £,

L¥¢tuds ne posa pas le probléms de le reprdsentatielté de 1s pus en font
gyutindice d'sbondance du stock, £ile chercha 3 dbtarminer la meillaur
indics de pue sctusilemgail utilisebls pour 1s Tlottdlls FIS; Plusieure
péints sont examinds, tels qum §

= Lthétiroyensité das ceaitguriss sctuelles de beatesux

« Las relstions entre L'effort en jours de pBche et celui en
Jour d mex 3 Le seaturatiun das engins de pfche en fonction
ds lsur tsille.

« L'effort sslon las aspdcss.

Des indices de pue mont csloulés spréa élisdnstion des bizie nis en
évidonce,

3 « Moddlss da produgtion

Les mddiles ds production aemblent dctuelismsnt d¥ur intsrft eeccondsire
poux ls pBcharie d'albacores etlentiquae, ceci pour plusiesurs reisons ¢

~ La difficulté de standardieser lReffort, si on sa rappelle lus
grandes diffictsnces antxe les teilled pBchées, lse effete retards de chegir
engln sur les randements das autsas angina, les grandes variations dans
lea proportiine des différents sodes de pBche.

- Ltinsptitude da ces rodiles 3 prévolr 1'4volution ‘e la p8cherio
psr suit=a des probldmes sux ls chodx da A'exposant Mg du  woddlas de
production gindralioda,

- La boane qualits actuslle dos stetistiques et des mensurztions qui
doit pormsttra 1lamploi da modilse plus ecphistiqués iels qua le ~odole
anslytique. s ainulstion STHY {£ 4)

4 - Vortalits specifique par fgs ¥ Bendoment per zecrus {point 57

Asférence i "Fodble da simuiation de is plcharle dfalbscores da L'Atlantique
pexr A, FUNTENEAU,

Un moddle de aimuletion {SINU) avec plusieuxs engins appliquant chacun
dea mortslités verdeblas salen 172 2ge, 2 232 nis eBu paint, 11 utilise des
egtimations Jos coefficiante q d8 RICKER obtenyusa par 1'snslyse dos
cohortas,

La modile décrit da Tegun setisfeisente lss prises st les rendsmente des
dirrérents engins jusqu®an 1973, Dss hypothlsas sux ieffort prévisibls
pour chague ergln psrmstisnt des prdvisisas sur 1%évpluiion Jss prisss at
das rendementaa

5 - Btilisation ds la Jonguesr comse estimsiion da 1%8qe,

sftrance 1 - "Vodile de pimuletion das mtructures dépocraphiquos dielhecorae®
x K, FONTENEAL,

La eimylétion décrdt s siructure dédmographique o8 populati.ng poUr lese
qustiss lzu colas dz nalsmancs at les coefficisots k st loa ds 1'6quation
de Ven Bertalenffy suivont umme 1ol rorwmale dldcert typs varisbls.

L85 sbructurces ddrographiques sont ohtenuss sn faisant voriar lss tiux
de wortelité naturelle et par p@che,

Lea risultats suggdrent que dans ls citustion sctuslle ol F 2st voiain
ds #, 11 est loglqus d’observer una mailleuryconcordance entru 1m taille

at 1'3ge.

o - ESlsnges da siotks

En o8 qui concerne les stocks dlelbecorse Btlentique, diversee infocrmationa
“Eceontes apportant des £lémanti® nouveaux 3
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- Sur les agcteurs de ponte §

Ls réexemsn plus epprofiandi ds lae biblicgraphis sur les ceptuxes ds larves
montre qus les conditione siatistiquement fsvorablss pour 50 % das cope
turee de lervaes sont pour les eaux de purfecs t

1% Uns température supdrieurs 3 28 * § (eoit das gsux trds chaudas !

28 Une salinité comprise entre 33 ® 3 at 3423 (eoit des eaux
légdremsnt dessaldos)

Catte fourchetts &troite des deux critdres tempérizture et sclinitcé corres-
pond ® d=3 eoux ayant unc distribution spacigtempurella pricise que des
¢tudey physiquea Bn cours permettront de préclssr,

Un pramier examsn sommeire des donnfes acéanogrephicues publides (BerdPit,
Mezelka) situe ces zOnes au lorge du LibSris et dons un sectsur situé
entre le Ghene st les tles d'Anno Bom - Sao Thomé.

Ces 2Cnes desscléss sont callse oll sont copture les slbecores do moing
da 18 mois (par les connaurs et genneurs jeponsis por axemple) alors que
les plus vieux 2lbLscorxes dvitent cas esux,

Dans les dsux sscteurs lé périocde de préssnca de ces saux serait approxi-

~

mativenent la »8ma, pendant deux 3 quetre mois de Décambre & Avril,

L'exeman dee conditions hydrologiques indique aussi l'existance dlune zfins
patentiellemant favorobls eux lorves dlalhiscores pandent 1'ét) {juin 2
soptembre) su nord du Drésil. Aucune z@ine favorable ns semble exisier dens
le sucteubr de Dsker.

- Sur les mélangea ce populations t diverses hypothdses peuvent Btre
avancées

-~ Les wodes obosrvés dens le secteur de feker, irréguiiers sslon les anndes
auxguals con ettiibue une dste de naissance estivele pourraient provenir

de 18 z8ns du Bréail suggérde précédsmment. (il ne faut pas ndgliger la
feit que Dekar sst situéd plus pr2s du Brésil cus fond du golfe de Guinéa).

-~ Les recsptures récentes d'slbacorass mergués tontrant que les poissons
née dene la secteur Ghena «~ Anno Bom effectuent des emigretions da deux
typss 3

a/ Vsrs le sud en suivent pendunt 2 3 3 ens les oscillatiovne du
systime frontel Angels Cap Lopez {avec peu de mélanges avec les sutres
secteurs).

b/ Vers le nerd (deux reccptures ont eu lieu sn Siexru Leone apris
3 mois et 2 iutres su noxd de Daksr eprls 10 moial.

Les recherches de lirves et lss merquagss dens les »celeurs du Cep des

3 puintsset de Sierry Leons aont nécesscives pour préciser ces pre .iers
résultata,

T « Bipck st recrutament

Réfdrence ¢ *Omploi d= l2 pue cumma indice de vecrutement pour l'slbacors
ftilsntigus® per Caverividre A. st Fontenssu A,

L*&tuda montra qu'il oxiste uns bonns concordance wntre lss eatlmstions
dfsbondance de la classe racrutda pandent ces dsux premilrsa annéeas,
quelaues soient les anglns et les secteurs,

La pripa par unitd d'effoxrt sembles donc un indice dqui pe.mat d'éveluar
L'ebundance -de la classs rscrutée d2s l'annés du recrutement por 1a

flottille FIS,

Par pillours le modéle de simulatiun confirmo que-le recrutement a &té
vrdisemblablesment trde constznt depuis ls début ds la pBcherie,

Ahidjen, le 5 zout 18974
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