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Morphometric Corrparison of Yellowfin Tuna of Southwestern Pacific,
off Southwest of Gilbert Isiands, and of Hawaiian Waters
BY
Saburo TSURUTA

Southwestern Pacific Yellowfin Tuna differs from those of Hawaiian and west
coast of Central America in having, on the average, slightly longer pectoral fin for
the same size fish, but this difference is smaller for the larger fish. The same holds
true with the second dorsal fins and anal fins, but in these cases the fins of our
material also grow at an accelerated rate compared with other local fish, so that
the difference in fin length among the largest fish is very striking.

Among our samples, the distances from the tip of snout to the various fin
insertions increase, relative to total length, more slowly than among other local
fishes so that all these dimensions are shorter (see Table 11). These facts show
that the posterior part of the trunk grows faster among our samples especially in
larger fishes above 1300muimn., the posterior part of the body is more elongated than
among other local fish of similar size. It is similar to Schaefer's and Royce's
findings (1952). Moreover, it is evident that, those dimensions are highly related
with the body weight, and those are shorter than the various fin insertions compared
with greatest body depth. Namely, the East Pacific fish is more fattish and
heavier than that of the West Pacific for the same fish size. It seems that, these
larger and fattish fishes in tropical zone have its easterly border on about 1585
degrees of west longitude, and there are larger and fattish fishes on eastern side
of Ceram Sea and Banda Sea (adjacent waters of New Guinea), and this view
is also, generally held by Japanese fishermen.

From Table 2, it will be seen that Atlantic form has those characters found
armmong Pacific form, so that the Pacific fishes are atmost identical with Atlantic
fishes again Atlatic fishes are similar to those of Indian Ocean as reported by
Beebe and Tee-Van (1936). On these differences hetween the morphometric
characters of Yellowfin Tunas from our data and from other localities, it may

be considered that these populations are to be regarded as belonging to a single
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HERERCOBHT HF 5~ 27 0 OBBCHR TR, i EBENC ZOERPTIRWOD
NnAOT, (1) KREEERE = Neothunnus macropterus(Temrainck & Schlegel),(2).KPH¢EE
7l =N. albacora(Lowe), (3).HIEELE =N. argentivittatus(Cuvier & Valenciennes)®
=O0ERICKR 2N T\wh, BEEBE & TEE-VAN(1936) 2 (2) & (B~ &L L

Table 1. Morphometric measurements of yellowfin tuna (Neothunnus macropterus) From
southwestern Pacific, March 2~4, 1953. :
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1142 | 320 | 349 638 | 703 | 360 | 302 | 363 | 343 | 399, 465 40 — 9+20 |F
1160 | 290 324 | 8595 | 652 | 352 2781 322 328 | 282 336 3B | 6.2 10421 |F
1248 | 335 | 348 64)| 734 | 375 322| 388 | 362 — 464 42 | 89.5 9420 1M
1274 | 323 | 353 644 | 713 | 370 | 300 | 380 345 | 362 428 41 —_ 8-4-19 |M
1280 | 330 | 349 | 643 733 | 392 | 312 | 383 | 342 328 440 41 | 96.8 9420 F
1300 — | 382 | 680 780 | 406 | 323 | 356 | 320 | 398 | 355 42 — 8421 M
1304 | 341 | 382 850 | 742 | 370 | 313 | 360 | 346 | 380 448 41 | 98.5 9+21 M
1328 335 | 365 | 6589 | 750 | 385 | 330 | 372 | 380 | 465 538 44 — 8+21 |M
1333 | 337 | 368 | 677 | 753 | 390 | 340 | 361 356 | 444 530 43 — 9+20 |F
1347 | 353 | 378 | 685 | 758 | 401 | 330 | 363 | 342 - | 583 49| 99.5 9+19 |k
1380 | 340 | 378 | 696 757 | 397 | 345 | 370 | 331 | 8500 | 539 45| 111.0 9420 |M
1360 — | 370 | 683 771 404 | 338 | 333, 353 | B26 | 587 45 —{ 10421 M
1361 — | 37| 672 750 | 389 | 349 | 372 | 318, 460 | 544 42 — 9-+19 |M
1365 | 388 | 378 | 698 765 | 392 | 346 | 370 | 348 810 | 610 45 — 9-+20 M
1372 | 353 | 374 | 674 | 462 | 410 | 330 | 388 | 384 | 488 | 538 45 — 8-+20 |M
1376 | 343 | 368 | 69L| 763 | 389 | 353 | 380 | 343 | 563 | 409 45 1 120.0 8420 |M
1380 | 353 | 386 | B98| 767 | 392 | 332 | 384 | 372 580 | 6806 48 —_ 8419 |F
1330 | 360 | 375 | 698 | 785 412 | 342 | 384 | 380 | 582 650 41 — 8-+19 M
1402 | 367 | 385 | 698 | 775 | 418 | 340 | 364 | 342 492 610 43 — 10422 M
1403 | 354 | 380 | 705 | 773 | 406 | 340 | 373 | 3B2 412 478 41 — 9421 M
1408 | 38| 40) | 708 | 796 | 408 | 352 | 380 365| 520 | 624 47 — 10+20 (M
1421 — | 390 | 718 | 798| 406 | 347 | 391 359 | 538 | &41 45 — 10420 M
1423 | 368 398 | 727 | 786 | 412 | 362 | 385 353 494 610 45 —| R. 8420 |M
1435 | 365 | 410| 738 | 796 | 416 | 332 | 386 | 362 494 | 572 46 — 10421 |M
1438 | 374 | 387 715 | 798| 428 | 360 | 300 | 362 | 546 | 60 50 | 122.5] 10420 M
1445 | 366 | 305 | 723 | 803 | 412 388 | 397 363 482 673 45 | 104.2 9421 M
1446 | 375 | 392 | 718 | 790 | 435 | 332 | 39| 34 — | 580 47 — 9+21 |F
1450 | 372 | 389 | 722 | 780 411 | 340 | 390 | 351 — | 873 80 | 108.8" 11+21 M
1464 | 373 | 400! 720 | 808 | 416 | 3B3| 400 | 372 542 — 45 —| R.10+21 |M
1470 | 370 | 38| 723 825 | 433 | 349 | 401 344 1 620 520 46 | 124.1 920 |M
1495 | 382 | 396 | 737 825 430 | 368 | 410 | 387 | B44 | 587 50 — 9+21 |M
1493 | 369 | 418 | 752 | 830 | 440 375 | 422 334 | 462 468 46 | 135.7) 12420 |M
15208} 378 | 408 | 770 | 848 425 | 385 ] 423 ) 3890 | 505 | 646 47 — 9420 |M
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TH/DOT\ 5%, NICHOLS & LAMONTE(1941) 2o n&Ey BIEL Live RLAND, T
NEDOTRER EOZRCHE L CRRERKES MR 52 5T L EHFER VDT, KEOHFE
i, F A~ e JERARICE ) E—-OBEHATHBRENCEDDD, MALMHCRIT S &
HEZWSOTHH S &L, XL GODSIL (1948) [ZHiomzHE L OBEREETRET %
BEAELEREZEDRVE LT

AH LT R ZE

SR 19534E 3 B2 b A BICE D ¥ 4 <~} 3EOEH T b i (AT, 173°—30
E~176°—15'E, 0°~30'$~2°—00' s)IC B 2T, BN EEsn R TR L 33
BTH %o HEAWEEERARECKEOAFE~ 7 o BEFOEET 5 5% (SCHAEFER
1948 ; MARR & SCHAEFER 1944) ©, I, B#W#Es: Slide Calipers % B\ ~CiE
OBAGEHE Lize CNEOERETE 1ECR Lk,

AFRAEEBICAT BFNF2onoRE

SCHAEFER EOMEHAGIEHBECHCE 1520682 Bk, COBRDF ~F <7

v OREOHER, ERFEROXOERETSE 5 b HOKTH bR, #2956 S B

Table 2. Statistics of linear regressions of measurments of southwestern Pacific yellowfin tuna
(Neothunnus macropterus)

N = number in sample, %,¥ means _of z and ¥, Sx2, Sy2, Sxy are sum of squares and
products of deviations from %, ¥,
b= 2 ion cofficient of
= Sxo regression cotricient or ¥ on x,
o S¥I—b? Sx? . o
s?= —yg  estimate of variance about regression line,
a = ¥ intercept of regression line.
Independent Dependent - - o 2
variable =x variable ¥y E ~ y Sz Sy_ Say b s a
Total length ----- Head length -.- - 290 1378 3541243,944] 12,534] 51,72110.21202| 7.62, 61.8
Do crvereeenennnnns Snout to insertion g3 yaa g7goen 730| 13,627 53.0000.20971  8.04|  89.4

fFiret dorsal fin -

Do ceeresivnenniines Snout to inserFicm 33 1376 693252,730 45’757102’2770-40459 11.87 .
second dorsal fin--- :
Do roreeeerrmene Snout to Insertion o3 1378 771052,730) 49,238106,6110.42184 11.60{ 190.5

Snout to insertion

Do erieriniieiinns . 33 1376 402/282,730 14,737 55,1500.21822) 9.34] 101.7
ventral fin ----oeoen !

Do cereeriiianiiins Greatest depth --- 33 1376 3391252,730 15,767] 45,7000.18083| 15.56 0.2
Head length ------ Diameter of iris--- 29 354 44.7) 12,5341 284.2(1,428.80.11399 6.70 4.3

Log total length:+| Length pectoral --- [3313,13862 353[0.02683 9,4406.78365! 252.84] 15.79— 441

Do oervrinrernnns Log lensth of o 13am0h) 670430, 023980 127580. 088081, 589260, 04978 — 2. 308
second dorsal fin--- ’
Do oorereereieeens ‘Log lensth of ko3 137672, 736400.025650. 1983800, 0489811 . 909550 05145 — 3,255
|
Do oorerereriins iLno?bedy weight )03 1348120053100, 0122200, 089140, 0296902 430060004116 — 5.586)

............... ‘ {
Insertion 73, 251 WEELEEBOZNRVEEOR « 24L& OT whe CNITHIRD BT
HICRT 5BREOCEEREHOM TH—E LT wb 2ty 2T LOTH Do LUBOREOR S
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rr, BREOTFNSEAT, WECZNSR/INTD b, BEOREOEBZMEOCZNOMNT. 8
£, #2WEOFNOHL.3MLEAD T VD, TNEORIRFERTE2ELLRD B LKE

OEDTH Do
(1). Head length y on total length x =+ « « + - « = -

(2). Snout to insertion of first
dorsal fin y on total length x - - - - - - -

(3). Snout to insertion of second dorsal fin y
on total length x - - - » - » - -« o -

(4). Snout to insertion of anal fin y
on total length x - - « + = ¢ v v e oo

(5). Snout to insertion of ventral fin y
on total length £+ « « « - = 0 c e .

(6). Length of second dorsal fin y
on total length x « « <+ « « v« v o

(7). Length of anal fin y on total length ¥ - - - - - -
(8). Length of pectoral fin y on total length x - . - -
(9). Body weight of pounds y on total lengthx - - -

X B OoEHLE DL K

¥y=0.212022+ 61.8
y=o.20971x+'89.4
y=0.40469%+136.1
y=0.42184x+190.5

y=0.21822x+101.7

B926

1.5
y=0.004193x )
y=0.00055574x
y=283logx—441

2.43006
y=0.0000025914x
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Fig. 1. Relation between |ength of second dorsal fin and
total length. A : Heavy line represents sw Pacific
data; B : Heavy broken line represents Hawaiian
data; C : Fine line represents Angola data; D : Fine
broken line represents Costa Rica data.
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Tadle 3. Comparison of length of second dorsal fin.

‘ Length of second dorsal fin
Locals : -
‘ Total length 1000mm. Total length 15000mm.
Our sw Pacific samples -oorreoreviiiiiiii, 288mm. 548mm.
Schaefers Hawaiian samples ----vovreeeiicnniini. 176.4 437
Schaefers & Walfords Angola samples: - osveeverese 175.8 381
Schaefers Costa Rica samples -voovroeeriiiii l 157.7 317

(2) B 22N
DR ON# L, REORE
L OBRE AT, FxOEF
TS 2 THEOR 2 DA &
AL, MoBERO O XD
LELIEKRT, cO0ERZ
Costa Rica OO & OHT
ok, Hawaii ® % © L O
TRINTD Do TOERZM
WORE & e aEm
WRON 5. #H4RCERER
1.000% &, 1,50080H:
OEFEDOE 2 O BEEO
TR,

Table 4. Comparison of length of anal Ffin.

LENGTH OF ANAL FIN mm.

500t

1001

300}

2001

o

Fig. 2.

! 1 il [ .
nnn 1N 100N Ih! Pann (g

TOTAL LENGTH mm.

Relation between fength of anal fin and total length.
A : Heavy line represents sw Pacific data; B : Heavy
broken line represents Hawaiian data; C : Fine line
represents Angola data; D : Fine broken line represents
Costa Rica data. :

Length of anal fin
Locals -
Total length 1000mm. Total length 1500nm.
Sw Pacific samples —-oeorcei 298mm . B47mm.
Hawaiian Samples ««--eeeeeremeaaninnaaesiiesinsareeess 197 450
ARGOla SAMPIES <+ rverererereeriemeene e eee e 190 408
Costa Rica samples «rovvmrersrmmmeninane 171 357

(3) MEE: FINcEORES L, KREOWE - OBRL T, RO TR o5y
QD O LD b —HCE D, TOXERFEIEERCBEORE 2 OBGCE L, AEROKRE -+
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IR T BHERBR O D, . " . , . .

Bl BESSL, 280mmPLTF O 400 - . =
HOTR—RCHOKEO S
DT 0 EN, RO
BT Hawaii © b O X b5
I\, X Costa Rica ©OH O X
b —#CE\hs, REL. 770
mm I OEETE—%L, ©
FLEA R OXRTOMER T 3
Hs T SRR 2L B,
B FRICKES 1,000mm
&, 1, 500mmOE:OEED
EZXOREECHE Y 7~ 7,

3501

3001

LENGTH OF PECTORAL FIN mm.

250

1000 1007200 1300 1400 1500
TOTAL LENGTH mm.

Fig. 3. Relation between length of pectoral fin and total length.
A : Heavy line represents sw Pacific data; B : Heavy
broken line represents Hawaiian data; C: Fine line repre-
sents Angola data; D : Fine broken line represents Costa
Rica data.

Table 5. Comparison of length of pectoral fin.

Length of pectoral fin
Locals -
Total length 1000mm. Total length 1500mm.
Sw Pacific samples ............ e 318mm. 363mm.
Hawaiian samples -««-sr-seermessmreeimeeeanearainenes 20 379
AnGola SAMPIES ««eiorrerrromrerseanie et 979 374
Costa Rica SaITIF)IES ....................................... 270 348

2. BEERUWH LY SEEEFEOES

(1) FEE: H4XCHEE L KE X OBRY ~T. #xOEFTIE Angola, Costa Rica ©
SO Y b—Mc/ 2L, COERREERORE &FC#NT %735, Hawaii OO X b 2
KEx L, COERAMCEEDORE LSCHIT 2ERBRLNG, HEECKES 1,000
mmdé&, 1,500mmOEOHEECHEEOLE Y 777,
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Fig. 4. Reation between hsad length and total length.
A : Heavy line represents sw Pacific; data; B :
Heavy broken line represents Hawaiian data; C
Fine line represents Angola data; D : Fine broken
line represents Costa Rica daa.

Table 6. Comparison of head length.

Head length
Locals
Total length 1000mm. Total length 1500mm.
Sw Pacific samples «ooorevneiei 274 mm. 380mm.
Hawaiian samples --ooorooeeeminnni e 258 371
Angola Samples -« oorererriaeeeee e e 279 304
Costa Rica samples «o-oveeerereenes e 273 300

(2) wHLVR1IBEERIFIGEOER: SO Vg 1 TEEOER L KELO
BIR% RT o F2O&EFTE, REM 1, 050mmPl FOMEAK T Costa Rica @40 X b %,
1,300mmUTOLOTEHawaii O3 O L b $Akx s, Tl EOkE 2 OEEKTRMO
IO OO X b b2, ZOERGBEERORELFCHMNT 2EBNRELNS. 87
- ECRES 1,000mm e, 1, 500mm QRO X D EE 1 FEECOEREO EEO LB L &
jho :
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Fig. 5. Relation between
fin and total

sw pacific data; B

Hawaiian data; C :
D : Fine broken line represents Costa Rica

data;
data.

Table 7.

snout to
length.
: Heavy broken line represents

insertion first dorsal
A : Heavy lin2 represents

Fine line represents Angola

Comparison of snout to insertion of First dorsal fin,

Snout to insertion of Ffirst dorsal fin

lLocals
Total length 1000mm. Total length 1500mm.
Sw Pacific samples <ceoeeereorereornenie 299mm. 404mm.
Hawaiian samples -ocorerorme 288 412
Angola samples -+ -oeeerreerrreei 205(309) 416(430)
Costa Rica samples «rvrererseiasinieeiamesiiin, 295 497
‘Note, (—) is Royceé data.
(3) Mgk VIFSEEERINIEORERE . 25 6 Wil I b EigEOEmk R L OB LR

G FaxOEE T Hawaii KO8 Angola ©LH O X b
AT AEESRRE BN D, B8 ICRES 1, 000mm &

i~ 4853
ﬁ%@®ﬁ%odﬁﬁ®%@Emfo

—TRE WV, TR EROE &3
1,500mm OFFOMWIEE X b

Y
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Fig. 6. Relation between snout to insertion ventral fin and
total length. A : Heavy line represents sw pacific
data; B :MHeavy broken |ine represents Hawaiian data;
C: Fine line represents Angola data;.

Table 8. Comparison of snout to insertion of ventral Fin.

Snout to insertion of ventral fin
Locals
Tota!l length 1000mm. Total length 1500mm.
Sw Pacific samples -oovvieiiii 320mm. 429mm.
Hawaiian samples ---oroeeveiniii 202 418
ANGOla SAMPIES - -vrreeeearsreeirnesieiatiseeres 300 405
Costa Rica sampPles «ovreeiiii — —

(4) Wik VEE2EWEERANEOEN 5 7 X3 - b 2 BEEORg - RKEL O
BRT 7T 4« OFEHTEE | BFEOMEFEOE 2 OEE LBEBC/ 2 WERTIEH <« A x
O REWEERTREB 2w BEIBEES 1, 22Bmm LU FOEKR T Angola % 8 Costa
Rica$H O X Db, 1,428mm TOREKTE Hawaili©Ob @ X D HH a2 x s, Zipl -
OREZOBETCEMNLIAC/IZ L EDT D, (CNECEBAROHBO L F~EY 5

— 25 —



226

# H = £

EIKEEMHER 3(8)

b 2 EESER LG ) BI9FCEKES 1,000mms, 1, 500mmOEROYH X b
5O BEECOESEOHEBOL R Y R,

300} '
g
&
Z
[N
o}
<
vy
o)
= 0}
O
=z
O
O
w
)
0
-
&
W gool-
Z
O.
=
'—
5
O
=z
w
500 B’ . ‘ . . .
1000 11001200 1300 400 1500

TOTAL LENGTH mm.

Fig. 7. Relation between snout to insertion second dorsal

fin and total length. A : Heavy line represents sw
Pacific data; B : Heavy broken line represents
Hawaiian data; C : Fine line repretents Angola data;
D : Fine broken line represents Costa Rica data.

Table 9. Comparison of snout to insertion of second dorsal fin.

Snout to insertion of second dorsal fin
Locals -
Total length 1000mm. Total length 1500mm.
Sw Pacific samples 541mm. 743mm.
Hawaiian samples -----e--0- 514 748
Angoles Samples  ««reoveeeeerierierieiinicsinsaisiaenes 500 758
Costa Rica samples --reereeromeimnennn, 526 765

(B5) sk VY ESEREGINCOER £ NCWiE X V BEEEOEREL AR L OBR T =
G0 $x OEETRE QWEOMRLEORE 2 OB T, /NI WERTRAOEN OO

bO LB AR, KkEREKT

CC R TR A B e BIBARES 1,210mm DLEO

i 3Costa Ricaos © X b, 1,400mmpPl EOEETIE Angolad O X b, 1, 500mm

PLEOEETIE Hawail O8O X b Rka/h 2 DT w5,

T OERFEROBE & i

T HEBISE BN Do S10CAES 1, 000mm & 1, 500mmEOCEOW)H & b BEECOR

BEOFHEME OB Y R o
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Fig. 8. Relation between srout to intertion anal fin and
total length. A : Heavy line represents sw Pacific
data; B : Heavy broken line represents Hawaiian
data; C : Fine line represents Angola data; D :
Fine broken line represents Costa Rica data.

Table 10. Comparison of snout to insertion of anal fin.

Snout to insertion of anal fin
Locals
Total length 1000mm. Total length 1500mm.
Sw Pacific samples -« ovvorereiii 612mm. 823mm.
Hawaiian samples .......................................... 569 824
Angola Sampleg ............................................. 582 832
Costa Rica samples ....................................... B89 856

£ 5

FxOF LS~ P EBETEPEOERTRR DA E 2 OEKTE, WEOE S BBoOEOE
SERARLERGRONA NS, B2WHIBHEOREZRELIEATH D, BOCOERR
EHRORE L c—BHAT Do E 1B, H2FNE, BEOEMFLEOE I CRTLER
BH D, cNEOERIE2TELUCBROE 2OEGOERCH L, HEKOKE &P
THTERRLNE, BIBELIETH A, BERFERDX OREH MOz % 7K
OLOY b IE . HOEAKREOHEHOKEDEHE AR Ve & L HEEL, HokE
1, 300mmbPh EORFOEBRICHTE L, WD TRFEFE TR EROE L AR g
DE RS, B TR oKL, e  HpiaE v, BIZROYCE(1952)D3kE L b

i
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YT B HCHOBEGHRECERCLZE L IBRL, ML b AEEOERCHEL
THBUIN S XOREOBRNE W ETH T %o BIBHE Uke 2 OFEK TR TFEHEES
I D RO F AR LW HE {, BRI LTIBBE OK 2\ EREOHE SR 2 PR 155
FEREZIRRAE L TR L5 THh b, e —7 i, ~vI/BCRNTS, HFO= 2 —x =
TIRBOF BRI T, BWHEOAE 0LOBE N EE—RCEHBNTWBILTS 5,
IMEOEEL ) KEPECHELT Ax~F ~ 7 oy B —OEE & Bt 2 Fe, &7K5e
EESTNE LREESERT 5 LOTH HH LEz 4 SCHAEFER (1948,1952), GODSIL
(1948) ZOFBEUTH H Do

Table 11. Regression coefficients for regression of various dimensions on total length, for samples
from the American west coast, Hawaii, Angola, and southwestern Pacific.

Locals Head length Insertion| Insertion| Insertion [Insertion|Greatest
Ist dorsal| ventral |2nd dorsal| anal |body depth

Godsilé webt coast samples Max.--e-vaereee 0.28004| 0.30858 0.300587) 0.52624) 0.58350 —

P Min, -oooeeenees 0.23740] 0.25547| 0.28520] 0.47787| 0.535656 —

» All samples--oo-ovvnnee 0.24358| 0.26148] 0.27244 0.48358 0.54383 —
Schaefers Costa Rica samples «-oeerveeneneee 0.23504| 0.26348 — 0.47675 0.53508, 0.25550
Schaefers Hawaiian samples «orocerieersien 0.225867| 0.24821} 0.25259| 0.46314] 0.51941] 0.25463
Schasfert & Walfords Angola samples ---f  0.22380) 0.24190 0.24740, 0.45840 0.850210/ 0.26780
Our sw Pacific samples--oorerrineaiien. 0.21202] 0.20971] 0.21822] 0.40469 0.42184| 0.18083

5l R X B
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