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SUMMARY INTRODUCTION

A morphometric study of Thunnus albacares was conducted 'using specimens caught in v ,
the area frequented by Brazilian vessels located between 2-4°8 and 32-340W. Relationships The  hypotesis of tuo discrete populations of Thunsus

albacares in The Equaterial Atlantic continues to be
were established for both sexes and then for each sex separately. From a total of 15 relation- espoused by ICCAT . These two population would be separated

. o ) L at 3092 W (Cayré et alii. 1991).
ships, two showed no significant differences between sexes. Data present in literature allowed Morphometric data has been ussd to provide evidences
i . e . - for differences bhetween stocks of Thunnus albacares ht
. g 1 € &g [ 5 cauy

comparison of morphometric characteristics with samples caught off Angola. Significant in  several different areas as demontrated by Schaefer &
differences were found for seven relationships. Walford (4950). Schaefer (1956) showed that morphometric
evidences pointed out distinct steocks of tuna in  Pacific

Ocean. After him, there would be three different stocks.
RESUME Based on data from commercial fisheries morphometric
relations were.established for Thunnus albacarss caught in

) i . - the area between 2 and 49 § / 32 and 349 W,

Une éfude morphométrique de Thunnus albacares a ét€ menée A bien en utilisant These  morphometric velations may  contribute  to

des individus capturés dans la zone fréquentée par les bateaux brésiliens situés entre 2 et characterize the part of the population caught by longliners
458 et 32 et 349W. in the study area.
La relation a été établie entre les deux sexes et ensuite par sexe séparément.
Sur un total de 15 relations, deux d’entre elles n'indiquaient ancune différence entre
les sexes. Les données présentées dans les cuvrages cités ont permis d’établir une
comparaison des caractéristiques morphométriques avec les échantillons capturés au large
de I'Angola. .
On a observé dimportantes différences dans sept relations,

RESUMEN

Se llevGé a cabo un estudio morfométrico sobre el Thunnus albacares utilizando
especimenes capturados en el drea frecuentada por barcos de Brasil entre 2y 4°5y 32y
34°W.

Se establecieron relaciones para ambos sexos y para cada sexo por separada,

De un total de 15 relaciones, 2 no mostraron diferencias signiﬁbativég's: éntre sexos.
Los datos contenidos en la literatura permitieron la comparacién de las caracteristicas
morfométricas con muestras obtenidas en el litoral frente a Angola.

Se hallaron diferencias significativas en 7 refaciones.
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In the same wayy our results were compared with those
presented in literature concerning the Southeastern
Equatorial Atlantic in order to allow comparisons bhetween
sampies of these two areas,

MATERIAL AND HMETHORS

The sample used for morphometric studies was composed
by 7é specimens collected by longliners from 28 October to
14 December 1994. Other 234 specimens sampled from Hay i99i
to HMarch {992 were used to establish a length-weight
relationship.

On  board’ all the catch was preserved in ice. The sex
identification was pvocessed and gonads were taken off.
Gills and stomachs weve also removed.

Specimens were ‘chosen at vrandom during landings.
Measures were taken according to Collette & Nauen (i983),
Ishii (1965) 4 Harr  (1%249) and Schaefer (1{948). All

movphometric measures used are shouwn in tablé {. As meristic
data, only the number of dorsal and anal +inlets were
recorded.

’ Concerning morphometric measurements, the fork length
has been recommended for studies aiming at the establishment
ot movphometric relatiomeships (Anonimouss 1933). Frade
(1928, 1934) and Heldt (41931) wused this criterium to
cempare tuna respectively from Mediterranean and Atlantics
Godsil & Byers (1944} did the the same for Facific tuna.

Differences in proportions between males and females
were compared. As fish gvows, differences in the growth of
several parts of the body appear (Schazefer & Walford, 195¢).
) That is why the comparision should take into =account
specimens of the same lengih classes.

Yang et alli.  (i%69)s refers to a progressive
difference in wmorpholagical characters din the divection
North—-Scuth appears to eiist smong yellowfin samples from
Equatorial waters. The same authovs, consider that the
morphological differences among samples lined to an  east-
west direction are not as remarkable as that among samples
lined in North- south direction.

Schaefer & Walford ceonsider that body proportions are
not in genevral, satisfactory for comparing tunas of
different sizes because the differential gvowth of different
body parts causes the value of a proportion to chanue as
fish grows.

The growth of the different parvts of Fhunnus
albacares’s body can be considered to follow linear or
curvilinear models like marny other animals. These models ave
simple and =2allow easy compariscon. They have been used by
Godsil (1948). Schaefer (1%948) and Schaefer and Yalford
(195@) .
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For statistical treatment we followed Steel & Torrie
(1989). For all statistical analises the 5% level of
signiticance was used.

RESULTS

a) Biopmetyics Characteristics of fhunous albacarss of

From 74 caught specimens, only 395 had their sexes
recorded. From these {7 were males and 18 females.

Despite the small number of data, length frequencies
are shown in fig. {. PRoth semes had unimodal distributions
and the specimens belong to few length classes. The Fork
length of males varied between 90 and 168 cm (746.5% of them
measured between 96 and 13¢ cm). In the same way, the fork
length  of females ranged from 96,5 and 166 cm  (77,8% of
them belonged to length classes ranging from 110 to 159
cm) .

Through the table 2 we can compare several different
measures presented as a percentase of the fork length.
Measures were taken separately for each sex. We can consider
that there is 8 gveat similarity comparing both sexes. Theve

is only one significant dif¥erence which refers ta the
length of second dorsal basis.
The length~weight relationship Was, established

separately for each sex , using s sample the same 17 males
and 18 females. The transformed vegressions were compared
using F tests as shown in fig. 2. No significant difference
between ~ sexes was observed. That is why we established a
length weight velationship for 234 specimens considering
both sexes together (Fig. 3).

In “order to characterize the caught population in the
study area and supply elements by allowing conversions to
the fork length, several regressions were established as
shown in table 3 . These regressions were established for
the whole sample and when it was possible, for each sex
separately (table 4).

b) Compavision with Southeastern Thuoous aliacares.

Schaefer and Walford (1954) presented a biometric study
on  Thunnus albacarss collected off Angola. In order to
compare our data with theivs we established the vegressions
shown in table % and figs. 4 to 13.



Significant differences were found Ffor 7 out 16
regressions as demonstrated by the meanings of the F test.

Figs. 9y éx 7 and 8 demonstrate that the yellowfin from
Angola has head length, pectoral fin, anal fin, and the
distance from the snout to pelvic fin biggevy than fish
caugth from Bra=zil.

Figs. 9y 1@ and ii demonstrate relations in wich
smaller differences were noticed. These differences are
still sdignificant. They refer to the distance from the snout
to anal fins length of the second dorsal fin and distance
from the snout to the second dorsal fin respectively.

The pattern presented in figs. 7, % and i@ for 1length
classes from 106 to 125 cm indicates that there is a vreal
thange in the relative growth (Schaefer e Walford, 1935¢).

The regressions between the distance from the snout to
the first dorsal fin and fivst dorsal fin length do not
demonstrate any significant difference when using F test.

The number of dorsal and anal finlets is shown in figs.
13 and i4. There is no conclusion that can be drawn from the
analises.

CONCLUSIONS

The present study characterizes the population caught
by longliners in the study avea during the sampled period.

These informations can be useful cause they 21low easy
conversiaon to the fork length.

Unfortunately, dug to the small number of sexed
specimens comparison hetween sgexes were not reliable.

The arez study 1% suppdsed by Hahon & Makon (1987) to
vreceive, specimens from the Northern hemisphere population,
depending on the period. In ovder to prove this hypotesis
data should be taken all year round, and detailed analises
are vequived.

In “a " recent ICCAT meeting held in Miami (1998), the
hypotesis ot & two stocks separated at 30o W. was discussed.
The generdl opinion was in the sense that tagging studies
do not- - support this hypotesis or allow any definitive
conclusion.

I+ the area receives reprvesentants of two different
stocksy, as suposed by Mahon & HMahon (i987), it would be
possible . . that these differences are reflected in
morphometyic characteristics,

Results - presented in this paper indicate that clear

differences were noticed between specimens caught off Brazil
and off Africa. These results indicate that more detailed
studies are needed including genetic ones which can  show
similarities or differences in mitochondrial DNA (mtDNA) in
ordey to distinguish accurately different populations.
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N O S LT e S

Fork length 116 First dorsal fin length 1
Snout to pectoral fim {11 Basis of the first dorsal fin | N
Head length _ 42 Second dorsal fin length i IBistance from Snout to Pectoral Fin . - 5,318 - 9.2088 (C- 6.09 1
Snout to anal fin 143 Basis of the second dorsal fin | ! |
Snout to pelvic fin . 114 .Greatest Depth I Wead Length ' Ta- LB B- 4278 0 405
Snout to ist dovsal #in 145 Iris diameter l 1 o . I
Snout te 2nd dorsal #in 116 Length maxillary i {Distance from the Snout to anal Fin 2 - 7.2854 - eS80 (2 - 0P
Pectoral fin length | | | ‘ |
Pelvic fin length o l IDistance froa the Snout to Pelvic Fis a- 35112 b - o.2471 o2~ 81
Basis of anal fin I i | |

i I

Ibistance from Seout to st, dorsal Fina - 4,318 b- .24 o2 - 4,80 |

I I
Ibistance fros Saoet to Ead Borsal Fin a - 48469 b - 00644 1© - 8.94 |
1 |

TABLE @1 - Morphomeiric measures used in the present study IPectaral Fin Length 3~ BB b - 608 e -4.73 1

| {

:eml Fin Length 3- 26,3663 b~ .M L - 0,88 |

|

[Basis of Anal Fin Length 155012 b - 0678 rC- .53 )

! [

IFirst Borsal Fin Length a-0B8 b - 84112 r2- 6851

| | Fegale | Hale | Total | Real | | i

t8nout to pectoral finm 23,5 1 85.% | -840 1 1.7 | 1Basis of First Dorsal Fin Lensth 13733 b - 448 0 - .84 |

ISpout to anal fin | %5.4 1 94.4 1 -0.3 | 8.6 | | ¢

Head lenath | 24,9 | 2% i -84 185 iSecond Barsal Fin Length - -BTHED - 470 -0 )

|Snout to pelvic fin | 2r.8 | 2r.3 163 143 i I

ISnout to {st dorsal fim t7.7 1 o282 -84 123 | IBasis of Second Dorsal Fin Length 2~ L4893 b~ 0.089% 12~ 047 |

iSnout to 2nd dorsal fim I 38.7 | 59.3 I €3 185 | i ) j

1Pectaral fin length | #5.3 | 25.4 i -6.4 | 65 | 1Braatest depth . C A b - 820 TC- 4,85 )

{Pelvic fin length P99 1 %9 0 & 148 1 !

1Basis of amal fin ' S S U B %S B T I N O t6restest orsal Fin - 0608 b- 0857 2o 072 |

IFirst dorsal fin lenghh - 1 £4.3 1 1.4 i-8.1 1 4.2 I B i

iBasis of the first dorsal fin 1 219 1 2i.6 183 LS | Hris dizseter a-1.0488 b - 6.M77 ff- 9,290

ISecond dorsal fin lenghh | 28.8 | 26.0 8.7 134 1 | |

iBasis of the second dowsal fin | £0.2 1 1.7 I ~1.5 115.28 ILength eaxillary A LT b- 8.3780 1B - 0.4 |

|Greatest depth | 24,4 1 P42 1 6.2 149 | | i : i

1Iris diageter 1 1.9 1. 4.8 | 6.67 1 441 | tdeight n= P Bt= 1,297 x 1870 x FLIBB (2 g psgy

ILength saxillary 1 B9 1 9.3 | -8.3 1 4.8 | [ i
i i | ! | 1 :

TABLE €2 - Average propotional dimension ip percentage of _TABLE 3 - REBRESSIGHS ESTABLISHED BETUERN
fork lempth total = difference : real = relative ' ‘ FORE LEWSHT AMD SEVERAL HORPHIVETRIC HEASURES.

differemce in ¥ (smallester value).



|
{RELATION
t

TEST STUDENT FOR MALE AND FEHALE

1Snout to pectoral fin .ocuveveennsnnas 1.3468 K5

t
iHead length vcuaevvesconnsncnnnsuranse 6.8187 HS
i

iSnout to andl fin vuevenrssesncovanane 84284 N8
!

1Snout to pelvic FiD vevvesuunovnunnuns 24739 #%
i

1Snout to fst dorsal Fin .ouvecaevvanas 8.4487 KS
|

{Snout to 2nd dorsal Fin covvsveenvaoes 6.9485 NS

i
H

fPectoral fin length svvevevusvrrsenccs €,3533 NS
; .

{Basis of anal fih wusvvevssvesasneanse L7076 #¥
1

{First dorsal fin length ..ievnecusnna. 08,5821 RS
|

|Basis of the first dorsal fin cuvueu.. 8.3854 NS
|

t8econd dorsal fin lenght .u.uaiueacuas 1.2668 NS
| :

IBasis of the second dorsal fin cv..coa. 8.3834 NS
{

16reatest depthosesnserenassonnnuvnenas §.4498 NS
i

{Iris diaseter.oucusvansucnavannrannocs $:5404 NS
]

Hength gauilaryesscrevononsnnsnadincss 67763 HE
i :

TABLE €4 - Cosparasions between regressions established for

wales and fewzles caught off Brazil.
K5 - Mo significant #% - Significant

L]

TRELATION

:Fork
:Fark
:Fork
:Fork
:Fork
:Fnrk
:Fork
:Furk
:Fork
:Furk
|

|

Length / Head Length .c.uieuvnun.. (fig
Length / Pectoral fin length..... (fig
Length / Pelvic fin length....... (fig
Lenath / Snout to pelvic fin..... (fig
Length / 8nout te anal fin....... (fig
Length / Second dorsal fin length (fig
Length / Snout to Bnd dorsal fin (fig
Length / Snout to ist dorsal fin (tig
Length / First dorsal fin length (fig

Length / Weight.uuvescrnvanseuens(fia

F de Snedecor |

i
04).... 33.31%%
]
95).... PR.9F¥H;
]
B6).... BR.44MH

87)ecun 15.86**:
88).... 6.86**:
89).... 5;65**:
10).in 4.7 **:

|
11)e.. 1.97HS)
I
12).... 1.63N8
|
13).... 3.32N8)

TABLE 85 -

Comparasion betwsen regressions established for

sawple caught of Brazil and of Angola.

N8 ~ Mo significant differences#* - Significant differences.
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