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Results of inquiry of the experience of experts

At the 1975 SCRS meeting, bthe Becretariab was assigned to solicit information from fileld
workers, scientiste and texonomists, as to how the young yellowfin and bigeye tuna can be
{dentified. Accordingly, the Secretariat prepared Circular 1976/11 (dated April 27, 1976)
and réquested auch information. Comments were received from a small pumber of scientists.
These comments are here below summarized:

G. Sherp (IATIC) -~ No problem in separation, using serum esterases, transferrins and

1
P S £t m e amas {asmara 3
an enzymé system (phosphoglucoss isomerass).

B..M, Chatwin (Zapata Ocean Research, Inc.) - Perhaps the angle formed by the operculun

and ita posterior ventral margin is useful.

S, Xume (FSFRL) - The paper "Identification of young ysllowfin and bigeye tunas in
the Western Pacific Ocean" by H. Honma, Y. Warashina and Z. Suzuki (FSFRL Bull. 8,
1973) was sent in.

W. M. Matsumoto (NMPS, Honolulu) = The pesctoral fin of bigeye is longer than that of
vellowtin. Also, bigeye is more robust and has larger eyes.

14
latersl band.He also sent the English translation of "Note on Neothumnnus albacora aad
Pargthunnug obesus differentiation of the young - presence of a trematode parasite of

the nasal sacs of N. albacora" by M. Rossignol and R. Repelin (ORSTOM Iravaux du C.O.

Pointe-Noire, 1962).

W, J, Richards (IMFS, Miami) - When alive, young yellowfin have a very prominent g

Based on the ICCAT "Field Manual" and tgking into consideration all of these responses, s
new identification key sheet has been drafted and is attachsed herewith as Appendix I. The

keys have been prepared for the field workers for easy identification and, thersfore. any
methods which involve very advenced or complicated techniques are not included.

Biometric gtudies

While visiting Abidjen (Ivory Coast), the Biostatisticisn, Dr. W. Schaaf, conducted some

biometric studies on yellowfin and bigeye. His report is .attached as Appendix II.
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Appendix I
Identification keys for small size yellowfin (7. amlbacares)
and bigeye (T. obesus) -~ (20 cm - 60 cm)
Yeéllowfin (T. albacares) Bigeye (T. obesus)
1. Outside appearance

a) White stripes on side of the body a) White stripes run straight down.
usually curve backwards toward ventral
gide.

b) White stripes appear alternatively in b) White stripes appear only as an
a broken line and in a chain of dots. ' unbroken line in bigeye.

c) More than 10 white stripes. ¢) Less than 8 white stripes.

d) Pectoral fin does not reach the line d) Pectoral fin extends beyond the
between the anterior edges of the line between the anterior edges
bases of the 2nd dorsal and anal fins. of the bases of the 2nd dorsal

and anal fins.

e) Eye diameter is relatively small. e) Eye diameter is relatively large.

£) Body is relatively slender {parti- £) Body relatively robust (particularly
cularly hinder half). hinder half).

2. Liver

The right lobe of the liver is longer than The central lobe of the liver is the
the central lobe, and all lobes are pointed. longest and all lobes are less pointed.
Iivers are not striasted. Livers are strisasted.

3. Quite frequently, parasitic trematodes, No parasite in the nasal sacs. (The ex-
Tristoma sp. are found im the mucus of the istence of .the parasite is a means of
nasal sacs. This can be examined by exposing positive identification for yellowfin,
the mucus of a nasal sac, by making two per- but its absence does not necessarily
pendicular incisions at the opening of the identify bigeye tuna.)

posterior nostril.
The parasite measures 13-4 mm x 12~3 mm,
is disc shaped, flat and pearl-like in color.
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A short note on the species identification problem

by W. ©. Schaaf

As meny of you know, especially those who have read A. Tonteneau's paper (SCRS/75/72),
there is a serious problem of properly identifying the specics of mixed catches of small
yellowfin and bigeye tuna. This is especially serious because there iz a minimum size
1limit for yellowfin, because bigeye catches are boecoming incrsasingly larger, and the state

of the stock must be monitored much more closely in the near future.

There are two proposed methods to accurately separate the species. One is to examine the
liver for striations, and the other is to exemine the nssal cavity for a specles-specific
parasite. Both methods require time comsuming field dissection, which is sometimes impos-
sible (i,e. for frozen fish). It would be helpful if there were & porphometric technique
available to separate the species with acceptable accuracy. Obviously, if.one were to
measure many body dimensions, a cerbain combination of them could -be found which would sep-
arate the species. But measuring many dimensions defeats the purpose of saving time. The
idegl situation would be to measure only onc other dimension during routine length sampling
(for small fish of suspected mixed species catches). The one other dimension which obviously
suggests itself is eye diameter. The other dimension to oxpect for species separation is
girth. If time permits the taking of three body measurements, we might expect a combination
of ‘eye dismeter and girth, for a given (measured length) to be even more accurate at separ-
ating the species.

During a ten-day trip to Abidjan {(Ivory Coast) in July, 1976, A. Fonteneau, J. Marcille and

I collected these three morphometric data on a nixture of 59 small yellowfin and bigeye tunas.
For 44+ of the fish, we examined the liver for a positive species identification, then mecasured
predorsal length (with a caliper), girth (with a tape) at thas first dorsal fin, and vertical

eye diameter (with a tapej. An additional 15 fish were measured in these three dimensions, but
without opening them, only "guessing" their species by outward appesrance. The raw data for
this experiment appear in Table 1. TFigure 1 shows a plot of vertical eye diameter against

LDl for the opened fish. The trisngles are yellowfin and the points are bigeye (a circle
around a point represents two fish at that point). PFigure 1 demonstrates a fairly clear separla-
tion of the species. An estimated (by eye) linear discriminant function

()y = 33 + 1l.125x
mis—identifies only three fish, 7% of the sample, (twn yellowfin and one bigeye).

Since, for a given length, bigeye are supposed to be deeper bodied than yellowfin, as woll as

bigger-eyed, it might be expected that a combination of these measures might discriminate specles
even better than one elone. Iigure 2 shows a plot of eye diameter multiplied by girth, against
LD, . Again, the points represent bigeye and the triangles are yellowfin. The discriminant func-
tion (again eye-fitted)

(2) y = 83.5 + 1.625x
mis-identifies only one bigeye (3% of the sample). Only the national tuna scientists can decide
whether this gain in precision justifies the cost of additicnal time required to make threoe wiunure-
ments. OFf the 15 unopened fish, equation (2) vorrectly places all three yellowfin below the line,
and misplaces only two (indicated by asterisks in the table) bigeye below the line.

T should like to add that eye diameter mecasurcments con be made more precise by using & caliper
instead of & tape. Also, my personal observalion is that in bigeye, the eye is not only larger;
but move elliptical. If the eye diameler were measurcd obliquely, aloug the major axis, perhaps

this one measurement might separate speclcs even better than the estimated 7% quotcd above.
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