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Identification of Young Yellowfin and Bigeye
Tunas in the Western Pacific Ocean

Examination of practical standards based on external

characters and the reliability in field survey

Misao HoNma, Yukio WARASHINA and Ziro SUZUKI

(Far Seas Fisheries Research Laboratory)

Reliable catch statistics of an exploited fish species form indispensable data for assessment
of the population. Unfortunately, morphological resemblance has often caused misidentification
of voung tunas by field workers engaging in the statistical surveys. Such trouble in separating
voungs of vellowfin tuna, Thunnus albacares (BONNATERRE), and bigeye tuna, T. obesus
(LOWE), has become serious in the western Pacific Ocean because of recent growth of pole-
and-line fishery.

Well-experienced biologists, fishermen and brokers have separated these two species on the
basis of general appearance. Their experiences are analyzed here in order to provide practical
kevs of these . fishes. The present research would also help preparation of field manuals for
identification of the species, which were required by such international bodies as the FAO Ex-
pert Panel for the Facilitation of Tuna Research, the International Commission for the Con-
servation of Atlantic Tunas, the FAO Indo-Pacific Fisheries Council, and the FAO Indian Ocean

Fisheries Commission.

1. Materials and methods

Immature and adult yellowfin and bigeye tunas over 70 cm in body length are identified by
the external features such as shape of body, head length, body depth, shape of caudal peduncle,
number of spines and rays as well as colors of the first and second dorsal, pectoral and anal
fins and dorsal and ventral finlets, number of rakers on the first gill arch and number of scales
on the lateral line (Table 1). The two species resemble with each other at the younger Stages
exploited by surface gears. Experienced biologists and fishermen have identified these species
mainly basing on the following four criteria:

(1) Bigeve tuna has larger body depth, and more oval lateral view, than yellowfin tuna.

(2) In bigeye tuna, head and eyes are slightly larger, even if not so distinct as at the

advanced stages, than in yvellowfin tuna.

(3) Pectoral fins are longer in bigeye tuna than in yellowfin tuna.
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(4) Vertical white stripes in lateral view are clear in yellowfin tuna, and are coase and
vague in bigeve tuna.
Two different surveys were conducted at Yaizu Fish Market in autumn of 1971 in order
to confirm these features.
The first survey was based on samples of 70 yellowfin tuna, ranging between 25 and 63 cm
in body length*, and 33 bigeye tuna, 32-54 cm, taken on 27 September to 1 October (Fig. 1).
Almost all the sampled fishes were landed by pole-and-line boats operated in the western Pacific,
Lat. 5°N-7°N, Long. 140°E-145°E, and preserved in brine freezers for 10 to 17 days at a tem-
perature around —20°C, except six longline-caught yellowfin tuna in the Coral Sea (Appendix
Table 1). We tried to identify these samples by the four criteria stated above and confirmed the
results on the basis of shape of livers. The following nine dimensions of each specimen were
measured in mm by the instruments illustrated in Figure 3, and body weight was also exam-
ined in 10 g by a platform scale. The nine dimensions shown in Figure 2 are defined as fol-
lows: ,
(1) Body length (BL): distance from anterior tip of the upper jaw to posterior end of the
shortest caudal ray.
(2) Pectoral fin length (PFL): distance from insertion to posterior tip of pectoral fin.
(3) Head length (HL): distance from anterior tip of the upper jaw to the most posterior mar-
gin of subopercle.
(4) Diameter of orbit (DO): maximum diameter between marginal tips of orbit along the body
axis.
(5) Body depth at preopercle (BDpr): body depth at the posterior margin of preopercle.
(6) Body depth at the first dorsal fin (BDIdf): body depth at insertion of the first dorsal fin.
(7) Body depth at the second dorsal fin (BD2df): body depth at insertion of the second dorsal
fin.
(8) Body depth at the second dorsal finlet (BD2dfl): body depth at insertion of the second
dorsal finlet.
(9) Body width at the first dorsal fin (BW1df): body width at insertion of the first dorsal fin.
The second survey was planned on 29 October, to confirm that the position of anal fin may
be a reliable feature for one of the identification criteria. The sample specimens of the second
survey included 61 yellowfin tuna, 30-66 cm in body length, and 30 bigeye tuna, 37-46 cm
caught by pole-and-line in the western equatorial Pacific, Lat. 1°S-6°N, Long. 140°E-145°E.
In the measurement of these specimens, the following two dimensions were measured together
with the body length, and it was intended to establish the difference in the location of anal
fin.
(10) Trunk length (TrL): distance from insertion of pectoral fin to insertion of anal fin.
(11) Length of caudal peduncle (CPL): distance from insertion of anal fin to posterior end of
caudal keel. )
Regression analyses of the ten dimensions on body length are adopted to provide statistical
proof of the morphological difference between the two species. The measurements were con-

verted to common logarithms only for calculating the covariances of body weight on the length.

2. Specific difference in the morphological features

2. 1. Reliability of identification by external characters
A sample of 103 specimens was taken in the first survey, and basing on the four criteria, 70

vellowfin and 33 bigeye tunas were identified. Examinations of liver prooved that all the

* Body length in this paper refers to the length defined in Figure 2, i. e, fork length in

terminology of taxonomy.
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specimens were identified correctly.
2. 2. Morphometric measurements

Regression coefficients of five characters including length of pectoral fin, head length, dia-
meter of orbit and body depths at preopercle and the first and second dorsal fins against body
length appear significantly higher in bigeye tuna than in yellowfin tuna (Fig. 4B-F, Table 2). The
specific difference in regression coefficient of body depth against body length increased toward
anterior part of the body and there is no difference at the second finlet. These dimensions are
larger in bigeye tuna than in yellowfin tuna of the same body length, but they are not distinct
in small sized individuals of around 45 cm or less. Among the other five dimensions without
significant difference in regression coefficients, the adjusted mean length of caudal peduncle
is longer in yellowfin tuna, and contrary the body depth at the second dorsal fin and length
of trunk are larger in bigeye tuna. All of these measurements of the two species overlap with
each other, and any individual fish could not be identified definitely into species insofar as the
measurments are examined separately. The results of statistical analyses, which have shown
larger head length, body depth and trunk length in bigeye tuna than in yellowfin tuna, confirmed
the empirical identification that the bigeye tuna is short and oval in lateral view and the yel-
lowfin tuna is slender. Such specific differences correspond to a fact that bigeye tuna is 309§
heavier than yellowfin tuna of the same body length in spite of no remarkable difference in
body width.

Another possible interpretation concerning to the shorter outlook of bigeye tuna is the
posterior location of anal fin. The second survey revealed that the trunk is longer and the
caudal peduncle is shorter in bigeye tuna than in yellowfin tuna (Fig. 4] and 4K). The ratio
of length of caudal peduncle to trunk length exceeds 1.0 in most yellowfin specimens while it
dose not reach 1.0 in most of bigeye specimens (Fig. 4L). In other words, the insertion of
anal fin locates anterior to the midpoint between insertion of pectoral fin and posterior tip
of caudal keel in yellowfin and posterior to that midpoint in bigeye tuna. Figure 5 presents
the schematic summary of the lateral views in two species at the younger stages.

2. 3. Vertical stripes on body .

The apparent vertical stripes are seen in both yellowfin and bigeye tunas at the stages un-
der discussion (Fig. 6, 7 and 8). On the lateral sides of body except thoracic part, the stripes
usually remain after defrost and indicate the following specific characters.

Yellowfin tuna R

(1) The vertical stripes appear around and below the lateral line in most individuals. Some
fish less than 50 cm bear these stripes extending above the lateral line. The stripes run
vertically around the lateral line, and usually obliquely toward caudal end in ventral part.

(2) The vertical stripes comprise two types of continuous and discontinuous lines, usually form-
ing alternatively. In individuals about 70 cm and larger in body length, all the caudal
stripes appear as dotted lines, and often white dappled spots occur instead of the continu-
ous caudal stripes.

(3) The vertical stripes of both straight and dotted lines count 10 or more, and form at regu-
lar intervals.

Bigeye tuna

(1) Most vertical stripes extend from ventral to dorsal sides crossing the lateral line. Stripes
posterior to the tip of pectoral fin are formed clearly and vertically, and the anterior stripes
are faint, invisible in some individuals. Some stripes anterior to the tip of pectoral fin run
obliquely toward caudal end on ventral side.

(2) Almost all the vertical stripes consists of continuous lines except a few faint ones forming

discontinuous lines.
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(3) The vertical stripes usually enumerate five to seven and the stripes are broader and spaced
at wider intervals than vellowfin tuna.
2. 4. Appearance of the liver (Fig. 9)

The liver of either species consists of three lobes. In yellowfin tuna, the right lobe is
longer and narrower than the central or left ones, making the liver asymmetrical in shape.
All the lobes are somewhat pointed. The liver of bigeye tuna is almost symmetrical in shape,
and the central lobe is the longest. Striation of blood vessels exists on ventral surface of the

liver of bigeve tuna.
3. Practical keys for identification

Through the examination above, the following keys are chosen to identify young vellowfin
and bigeye tunas from 20 to 70 cm in body length caught by Japanese pole-and-line boats in
the western Pacific Ocean.

(1) Lateral stripes .

Yellowfin tuna has ten or more continuous and dotted stripes forming alternatively. The

stripes run obliquely toward posterior end. Bigeye tuna has five or six vertical continu-

ous and broad stripes on the lateral side.
(2) Lateral view

Yellowfin tuna is more slender than bigeye tuna. Anterior tip of anal fin locates anterior

to the midpoint between insertion of pectoral fin and posterior tip of caudal keel in yellow-

fin tuna, and posterior in bigeye tuna.
(3) Liver

In yellowfin tuna, the right lobe is longer than the others. There is no striation of blood

vessels on the liver. In the liver of bigeye tuna, central lobe is longer than either right

or left lobe and striation of blood vessels exists on the margin.

The identification based on the appearance of body requires Aso‘me training for the field
workers. The liver is the most reliable character for the identification but it mav be labori-
ous to examine this character. It is recommendable for field workers to acquire the external
characters of these species through observation of fresh specimens. His experience can be as-

certained by the examination of livers.
The authors wish to repeat that the individual dimension may not be reliable for classifying
the young tunas, because of the overlapping of the measurements even in the dimensions that

show significant statistical differences between the two species.
4. Note on application of the criteria

The identification criteria based on the stripes and shapes of body given in Section 2 are
workable enough to classify almost all the young yellowfin and bigeye tunas less than 70 cm
in body length, brought by pole-and-line boats equipped with brine freezers from the western
Pacific. However, it is recommended to re-examine these criteria in the application to the
materials caught in other areas, because of possible regional variations of the external charac-
ters, or to the catch by the other fisheries because of possible changes of color and stripes
due to the duration after death and difference in the treatment such as preservation tempera-

ture.
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Comparison of external characters of yellowfin and bigeye tunas at immature and adult stages.
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1. k& (BL) Body length

2. Miggk (PFL) Pectoral fin length

3. B & (HD) Head length

4. B 1% (DO) Diameter of orbit

5 ﬁﬂﬁ‘l;&%raﬁ (BDpr) Body depth at preopercle

6. 451 3EEH&E (BDLdD Body depth at the first dorsal fin

7. 8 23sEAE (BD2df) Body depth at the second dorsal fin

8. % 2 gkkikE (BD2dfl) Body depth at the second dorsal finlet

9. 4 1 (BW1df) Body width at the first dorsal fin

10. I & (TrL) Trunk length

11. EHE (CPL) Length of caudal peduncle
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Table 2. Covariance analyses of the eleven charvacters on body length of young yellowfin and bigeye tunas.

HHAEF N & A S F ORIGCH T 5 11 BRI O I3 oMy

v oW Mk moge woge U B IBRTE MM o oo jemin
Character BWD PFL HL DO BDpr BDId{  BD2di  BD2dl BwWidf  TrL CPL
Yellowfin 2.9411  0.3341  0.2961 0.0464  0.2094 ° 0.2427 - 0.2357  0.1522  0.1917  0.3393  0.4005
i (63) (69) 70) (70) (69) 70) (66) 70D 70D (61D (61)
(o] Jur £ %L
Regression | Bigeye 3.0076  0.4792  0.3388  0.0661  0.2607  0.3055  0.2652  0.1335  0.1943  0.3209  0.3844
cocfficients (33) (30D (33) (33) (33) (33) (33) (33) (33) (30D (30D
- Fy 2.95 31.68%*  23.24*  11.19%%  17.10**  16.38** 6. 49* 1.19 11.01 2.47 3.16
iy | Yelowhn 0.12 120.8 121.7 21.7 92.4 108.9 104.7 73.8 72.9 154. 8 166. 1
Adjusted Bigeye 0.16  136.2 127.9 24.0 101.9 117.5 110.8 78.9 73.8 . 160.0 153.6
means F, 55.25%%  (74.83**) (109.75%*) (40.05%*) (136.63**) (83.34%*) (72.30%*) 17.23** 2.85 37.54%%  223.99%*
D AT, cofBRiEiiox £ THINEN TN %,

2) *5%UF, * 1 BRI TOHEEART,

D C ) NOEEHIMEIRBERT .

T BV O L0 BEIcE TS Fo 055 () WREMHEEDAT SEMEHDYETH S C EERT
5) AL DiEHICDONTIIR 2 = BMo

1) Based on actual measurements for 10 characters except body weight that was converted to common logarithms.

2) Significant difference at a probability is denoted as: * less than 594, and ** less than 194.
I ) 70, (¢

3) Numerals in parentheses denote number of measured fish.

4) Bracketed F-values of adjusted means are those for combinations with significantly different regression coeflicients.

5) See Figure 2 for definition of body parts.
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fin tuna (open circles) and bigeye tuna (solid circles) caught in western
Equatorial Pacific.

See Figure 2 for definition of body parts.
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2-2. JURERTERSH

M 4 B-GitHoN5EEDER, HE, BE /IMEERDS, 915EAE, F2E5EKE0RKEICHT
BEYRFRER A NFTENLFLIDFEEICKEY (E2) THbL, 4EFA~CEEATIE # NFIZO20TOH
FMEPRCKEDENFDENED bAE L, TORVIKENAELLBBAELMBA, 45cm PYFTR
WHEYBLLNEL B, ik, KEDEKERICHT ARFBRKOMMEEEZ, mSEEOME CHE LBEICKR
bAREL, BRMICE S ICHEN» ThE LD, E2HETHELBAICREELEIVALL, Lrl, BE
SEEEIZOWT AL E, BEETIR &/ 208, 28RS SRR NFRFERICKEL, TOER
Lis b 40~50cm FFATRERICE > TR T DEDE, Th b 3JEHDEE, MEERIIONERZ
BIS-TED, FHUBEEERDLIFNELBEADELZANT, SEKEEEICHERNICHT A EETT
ML, UL, BBE, &E, FEEMNANNFTREL FNLT/HhENC LR, FIENTACD E LICIIHIE,
BENTODELIESIETHAEVHIRBRAEMEREL TS, #LTChERM LT, KicZEEFENSI
NDILANFERLEKEDF N A I DEEFEEETAH L E W EDLDED, A NFOAENBTASHLTRA
2 1ERE U TBEMEDSHSEI A LOBREICHIEBHTFoNb, 2HIEICAZXZLILAESLURHESE
HBHE, BIETRANTFHE
{, FALRENL. BET
A NFHEL, FNEDE
W (E4T, 4K)o 2B
Eicdd2RED LAx & 3
&, FNLFOKREBHTIE 1.0
Pt, #2F121.0FTH
> T (K4L), BEMESD
G B 2B bR S+ — /
NFSE TOBBEORRIY  ® 5 s (EED AT (AED ORBIOBRMLE,

b, FNLTIRAS, A/5F Fig. 5. Schematic comparision of body shape between yellowfin
CREFICH B, CHETIC tuna (solid line) and bigeye tuna (dotted line).

DA EEREREMNTRT 7B, hE 39cm O/ FEKE 37 cm DA SFOERER—4 4 XICELT
hEhdbt, BRLLTHES5ITRT .

2-3. B &

HaFiCEmEE b, FNFRRNANTOIEBEIEEE - TWS (K 6, 7). MEOHMOIFEERT
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N3,
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DIRFICESICIE D, ERESEBBURE S S,

3) 2L DIEEKTIIER SABEET 10 AL Lo MBEbLN, HEOMEIR * NFich~xTHO,
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B 6. hEH 0cmoFEHMMCET 254 (LB, £25F (TR OB

Fig. 6. Stripes of yellowfin tuna (above) and bigeye tuna (below) at young stage
of about 40 cm in body length.

R 7. FafAaiics T 5 F 2O (KEHK 70 cm),

Fig. 7. Stripes of yellowfin tuna at immature stage (body length about 70 cm).
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YELLOWFIN TUNA

BIGEYE TUNA

B 8 HaOF F (L &E 39cm), 47 (F, k&, 37cm) OHDELD,

Fig. 8. Lateral stripes of young yellowfin tuna (above, 39 cm in body Ieng_th)
and bigeye tuna (below, 37 cm in body length).
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SO LTOEDRANF, 183 BEERTILIB A MEE 105 1500
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EEELHERET IR, tuna (below),
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Appendix Table 1.

gear, fishing ground, and dates of fishing and measuring.

1M Q97149 A27H—10H 1 B) TA SNicd &, x8F0, M4, ek, foss, S0, 0 B BIaie
Result of measurements (first survey, September 27-October 1, 1971) of yellowfin and bigeye tunas by boat,

My - k- WsE R

i A

o B p w | ke 4m mkE mE @e DRE BIE Wi mom
Ship, fishing method il B Date i Tl Wi Rm WeER BUE W LI';‘E filEfdy i i}J!':] fﬁfi.{/fxlﬂjh i
and Locality of Species BL BW  PFL HL DO  BDpr BDIdf BD2di BD2dl BWId(
date of measurement capture
EANT S (mm) (kg) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
" o Yellowfin | 407 1.40 115 115 19 94 108 105 77 75
« o 71&{ e N}L " 436 1.90 126 128 20 — 127 112 79 77
Osgo'i} ‘“:‘ o 7 6°N-7°N Sep. 16- " 446 2,10 139 125 23 98 119 117 72 81
R S ) AN F
cand 1 142°E-143°E | 18, 1971 Bigeye 464  2.20 157 139 31 115 132 125 85 87
Pole-and-line
Sep. 27. 1971 p 456 2.20 153 140 26 103 125 121 76 78
P 413 170 142 119 23 110 125 114 97 78
p 407 160 128 121 23 99 117 109 79 70
* N g .
g01A B AL Yellowfin | 632 — 189 181 33 134 145 147 103 115
Talyo-f\/laru No. 1 sEmE T Aug, P 629 — 189 181 33 138 156 162 117 113
A1 b . ] P 614 — — 179 32 135 156 147 98 107
Longline 165°E-167°E | 1971 " 620 — 176 180 32 12 172 — 111 115
Sep. 28, 1971 " 593 — 166 176 34 136 155 150 107 105
p 603 = 175 179 31 133 153 144 93 106
E Ao
Yellowfin | 373  1.05 103 107 19 83 102 97 71 65
— P 510  2.50 151 145 25 105 125 121 84 93
i§5 18 7 L
KaihoMaw’NO s r—— Sep, TE= ” 281 0.45 68 78 16 59 72 68 51 45
i . . " 306 0.60 81 88 17 66 80 76 55 51
. ffs ﬁ]l. g "Bl R 25 1o " 200 0.50 73 82 16 66 75 70 47 48
SO ¢ ;;‘ e " 310 0.60 82 87 15 66 80 76 54 51
ep- 29 LoT1 # 395 115 111 110 19 88 101 96 71 64

Wiz BALO LI 2 2SR

See Figure. 2. for definition of body parts.
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o AR o m 7 (A D "
Slﬁig rﬁ&g m{;xl o ’mDﬂ‘LB o B | MR KT MR mR o ome JUEE BT MW OB 4oy
and Locality of Species BL BW PFL HL DO BDpr BDI1d{ BD2df BD2dfl BWIdf
date of measurement capture
ESNI'S (mm) (kg) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Yellow(lin 384 1.20 197 1141 18 86 100 99 71 65

” 379 1.20 108 107 19 81 100 97 64 64

” 385 1.15 104 112 20 88 101 99 69 66

” 370 1.05 116 110 20 85 101 97 72 63

” 513 2.50 154 145 21 109 128 124 87 88

” 462 2.00 136 125 21 102 119 119 85 76

” 388 1.25 110 112 18 85 102 102 68 65

” 376 1.95 110 106 17 81 97 97 63 63

” 387 1.25 121 112 19 91 106 98 60 64

” 381 1.10 113 110 19 87 100 95 58 65

” 340 0.75 90 95 16 73 88 87 56 55

018 #F WS A ” 294 0.50 * 71 84 16 64 74 72 46 47

Kaiho-Maru No. 18 5°N-6°N Sep. 18- 4 390 1.20 117 113 22 82 100 98 74 65

O | 142°E-143°E | 22, 1971 ” 292 0.50 76 82 17 62 70 69 47 46

Pole-and-line ” 276 0.43 70 79 16 57 65 70 gl 40

Sep. 29, 1971 " 308 0.60 78 88 18 68 78 75 57 49

” 365 1.00 107 105 21 78 91 92 67 64

” 373 1.10 106 108 20 81 94 96 70 64

” 607 4.35 196 174 28 129 151 148 107 105

” 296 0.50 75 83 pive 62 76 70 55 47

” 363 1.00 100 109 19 79 96 97 75 64

” 353 0.90 105 104 20 82 96 93 64 65

” 302 0.55 82 84 17 65 78 74 55 49

" 320 0.70 85 91 16 71 82 79 61 54

" 573 3..55 166 164 30 122 140 135 80 101

” 574 3.80 165 167 29 127 145 139 77 102

” 602 4.25 193 172 30 131 152 147 100 105

” 605 4.40 185 175 28 128 155 151 94 109

81
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v ik - 5 B i (=] i i el B B o
&ﬁfﬁﬁﬁ;d$ZMd i b ADﬁe o W | fkE KT BeESR DR W Ban BiE Gk u
and Locality of Species BL BW PFL HL DO BDpr BDILld( BD2df BD2dfl BW1df
date of measurement capture
F oK (mm) (kg) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Yellowfin | 598  4.25 164 175 28 125 153 148 106 105

” 600  4.05 184 174 28 128 152 149 108 103

” 619  4.55 195 181 31 127 153 148 103 110

” 605  4.25 176 182 31 126 148 145 102 108

" 591 3.95 172 169 29 123 146 — 97 102

” 576 3.80 180 165 30 120 144 — 102 106

” 551 3.60 161 165 28 129 142 143 94 102

" 584 4.00 174 171 28 128 147 144 102 102

" 253 0.40 54 72 14 59 67 66 50 40

" 352 0.90 111 103 16 78 90 92 66 65

" 308 0.60 80 85 17 67 80 78 60 52

o5 18 iy M A " 384 1.15 109 114 21 85 101 98 72 62

Kaiho-Maru No. 18 5°N-6°N Sep. 18 ” 434 1.70 122 125 22 9 115 110 68 75

EHD 42°E-143°E | 22, 1971 % B 125 112 112 22 87 101 98 73 70

Pole-and-line " 391 1.15 110 110 21 87 102 98 69 - 65

Sep. 29, 1971 ” 362 1.00 107 106 18 80 92 93 63 63

” 363 1.05 99 104 19 80 99 94 65 62

" 297 0.44 72 83 14 66 77 76 49 45

" 374 1.05 96 107 21 88 100 101 71 62

" 341 0.80 94 100 17 77 90 90 64 62

” 366 1.00 101 102 22 83 95 94 68 62

" 353 — 110 101 16 77 98 91 69 63

" 342 0.90 96 100 19 83 95 88 63 59

" 291  0.45 74 83 16 62 73 70 52 44

” 430 1.60 144 119 23 89 106 - 74 73

Bigeys | 479 240 — 12 3 14 134 128 90 8

” 371 1.20 — 112 22 88 101 98 70 66

u 366 1.15 110 112 20 86 104 97 76 63

(2 QWD £a7 £ 7 f ok QA E
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%A

Ship, fiishing method | Ht 8 Date | M B | R HE KSR mE mx (R AT AN BAM 4oy,
and Locality of Species BL BW PFL HL DO BDpr BDIdf BD2df BD2dfl BW1df
date of measurement capture
m_ 18 5 A Yt“/()\wﬁ“n 377(11\1\1)1.28kg) 126(m111)117(mm)24(mm)go(mm)lo7(mm)gg(mm)Bo(mm) 67(mm)
Kaiho-Maru No.18 5°N-6°N Sep. 18
=g 0 ” 406 1.50 138 124 23 100 103 108 74 70
Pole-and-liine 142° E-143°E| 22, 1971 " 478 2.40 155 1£0 29 115 133 124 92 86-
Sep. 29, 1971 ” 387 1.25 119 114 20 90 106 100 75 67
FAPN
Yellowfin | 323 0.70 86 92 16 71 84 83 59 52
’Bi ;e)z 465  2.16 138 137 24 116 140 125 90 83
" 363 1.10 120 111 19 87 100 100 70 64
“ 468 2.11 148 143 26 120 133 121 84 80
” 539 3.66 191 168 28 124 147 139 89 93
" 466 2.26 165 144 25 121 132 123 78 82
” 493 2.80 181 152 27 125 145 135 97 91
” 467  2.21 155 143 28 114 131 125 80 83
” 488 2,51 182 152 31 117 132 127 80 85
056l A " 444 175 147 132 25 103 121 116 81 75
Shimpo-Maru No. 6 5°N-6°N Sep. 18- % 426 1.75 136 126 24 102 118 117 83 77
ES | . ) 42° E-145°F | 22, 1971 ” 437 1.75 — 132 25 103 122 113 75 76
Pole-and-line ” 468 2.30 173 144 29 119 135 126 84 80
Oct. 1, 1971 " 387 1.20 112 115 20 91 105 101 79 67
” 319 0.66 86 92 17 74 83 78 56 49
" 377 121 113 109 19 87 101 101 76 66
” 358 1.00 106 106 19 88 96 93 72 59
” 358 1.00 109 106 18 83 100 96 73 60
” 380 1.23 112 114 21 90 108 102 73 66
” 369  1.14 103 110 20 87 102 102 64 64
" 370 1.10 116 110 23 88 96 99 69 61
” 361 1.08 108 108 21 88 102 96 67 62
” 400 1.35 120 120 24 93 103 103 67 68
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Mz 2. F2EEE Q9714108298 TR ONIcF &, A/NFoMmg, ik #5 B
Bl B BIHlE M
Appendix Table 2. Result of measurments (second survey. October. 29, 1971) of yellowfin
and bigeye tunas by boat, gear, fishing ground, and dates of fishing and measuring.

e - BE - JER w % A )
Ship, fishing method # 5 Date . i = A& RHE
and Locality of Species BL TrL CPL

date of measurement capture
+ N F (mm) (mm) (mm)

yvellowfin 419 143 160
” 400 143 146
” 413 152 152
” 449 155 175
” 435 155 164
” 413 147 153
” 406 147 155
v 392 140 143
” 407 151 151
” 402 144 140
” 382 139 146
// 411 148 151
” 465 162 175
” 402 144 151
1 392 135 148
” 401 134 154
15 B R A %z 393 145 145
Syoyu-Maru No. 15 5°N-6°N oct. 6-15 ” 434 152 162
oo 142°E-145°E 1971 “ 408 149 1
Pole-and-line ” 350 120 130
Oct. 29, 1971 ” 414 154 150
7 386 138 140
” 345 120 131
” 399 134 153
” 342 121 130
” 350 122 131
” 344 127 135
” 357 128 135
” 345 124 138
1 354 126 136
” 346 125 130
” 340 126 130
/ 340 118 125
” 363 131 136
” 309 104 120
” 295 104 112
7 316 116 119

WEELL D ZFHMIE 2 2 B Mo

See Figure. 2. for definition of body part.
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oz - k- QER @ oo
Ship, fishing method # 5 Date ‘ & i i A& RWE
and Locality of Species BL Trls CPL
date of measurement capture
+ N & (mm) (mm) (mm)
vellowffn 360 132 136
. 319 114 127
. 411 148 156
” 430 150 164
” 451 165 173
” 405 146 150
” 412 147 152
%15 B K A 384 136 145
Syoyuwmaru No. 15 | 5°N-6°N | Oct. 6-15 | “Bigaye 420 152 150
A 142° E-145°E 1971 ! 45 148 196
Pole-and-line ” 443 157 158
Oct 29, 1971 " 398 147 136
” 366 133 128
” 409 150 139
% 393 139 139
” 398 146 139
” 438 161 154
” 399 148 136
” 398 144 137
” 369 149 124
EVAS
yellowfin 631 216 248
” 639 222 244
” 617 226 242
” 637 221 238
% 651 225 260
” 626 217 248
” 590 214 226
” 594 210 222
; ” 648 224 244
gf‘? i & K 1°S-1°N Oct. 12-13 ” 610 213 237
Kairyu-Maru No. 11
= o 145°E-151°E 1971 ” 614 213 239
Pole-and-line Z :g; ?28 zg:
T " 635 221 246
” 619 216 237
7 629 221 248
" Bigeye 444 161 155
” 415 154 143
” 454 164 158
” 420 154 145
” 473 174 170
” 440 154 150
” 404 145 140
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Ship, fishing method & 5 “ Date fa i e I & BWR
and Locality | of Species BL TrL CPIL,
date of measurement | capture
AN F (mm) (mm) (mm)
Bigeye 430 164 150
o 391 146 140
” 438 163 156
# 1l = A ” 421 156 151
Kairyu-Maru No. 11 19:§-19N Oct. 12-13, i 408 149 142
oA 145°E-151°E 1971 g 423 156 Lac
Pole-and-line i 440 164 155
Qet. &5, Tl ” 462 167 160
” 407 152 141
” 420 160 144
” 429 159 152




