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Morphometric Comparison of the Yellowfin Tuna, T hunnus albacares (BONNATERRE )
from Western Waters of the Line Islands and Those of the Gilbert Islands and

Southeast of the Indian OGcean
By

Saburo TSURUTA

There are several characteristics which are currently being used to identify the
racial origins of tuna. At present the most commonly used methods for racial
identification include the use of meristic and morphometric characteristics, feature of
liver, blood, chemical differences by means of paper chromatography, otoliths,
scales, parasites and tagging.

Identification of the species by statistical study of morphometric characters was
initiated by FisHErR (1930). This method has been applied by many workers to
ichthyology. The results of their researches have led to the belief that the vyellowfin
tuna migrates only in limited ranges, and that no major intermigration occurs among
their populations.

The maintenance and development of our tuna resources present ome of the most
important fisheries problems in the world. This series of investigations was commenced
in 1961 on the tuna grounds of the southwestern waters of the Pacific Ocean, near
off west of the Line Islands, and an attempt to clarify their morphometric characters.
The samples were collected in the three areas (Fig. 1) as follows:

A sample: Southwestern waters of the Pacific Ocean (off W of the Line Is.),
152040/ ~164°—30'W long., 7°—20' S lat. ~6°—52/ N lat., Dec. 17~23, 196].

B sample: Southwestern waters of the Pacific Ocean (off SW of the Gilbert Is.),
173°—30/ ~176°—15" E long., 0°—3(/~2°—00" 5 lat., March 2~4, 1953.

C sample: Southeastern waters of thet Indian Ocean, 105°~110° E long., 11°~26° S

lat., Dec. 27, 1956 to Jan. 11, 1957.
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The external morphometric measurements of the yellowfin tuna from A area
sample are shown in Table 1, and the characters were estimated by the usual statistical
methods (FISHER, 1930) as in Table 2. As the results of the comparison between
samples A and B, C, it may be summarized as follows:

1. Head length-The head length may be said, in general, shorter regardless of the
body length.

2. Distance from tip of snout to insertion of the first dorsal fin-This distance is shorter
regardless of the body length.

3. Distance from tip of snout to insertion of the second dorsal fin-This distance is
shorter in small specimens (body length under 100 cm), and longer than (B) but
shorter than (C) in large specimens (body length above 150cm).

4, Distance from tip of snout to insertion of the anal fin-This distance is shorter
regardless of the body length, but its growth rate is largest.

5. Greatest body depth-This depth is smaller regardless of the body length.

6. Diameter of eye-This diameter is greater in small specimens, but it is reversal in
large specimens.

7. Length of the pectoral fin-This length is shorter regardless of the body length.

8. Height of the second dorsal fin-This height is lower regardless of the dody length.

9. Height of the anal fin-This height may generally be said lower regardless of the
body length, and its growth rate is much greater than (B), but smaller than that
of (C).

10. Body weight-The body weight may generally be said lighter regardless of the body

length but greater than (B) in large specimens.
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Table 1. Morphometric measuremants of vellowfin tuna from western waters of the Line lslands,
Dec. 17—23,1961.

% K c c c = > 9
c = e [ u_L: (R [z - & = g —8 - fE '2
50 s ]l e oD eg e 2 |F T 00
£ 21 81851588 85 88 28 28)8F 2 .| 2 D 2y
L2 5 812512828 2 |2EIL2&I38 25 03| @ (@ |BFE|W
emi cml cml eml em| eml cm| cm eml  cml  em|l  em cm|  cm! b g
76 21 1 3.4 22 41 20 20 44 9 11 22 i1 19 14 5 19.8 10 M
8 = 22 | 3.5 25 45 23 24 49 9.5 12 |23.5y 13 |21 5 15 126.51 40 M
8 | 22 3.2 24 | 45 | 21 | 22 | 48 | 10 (13.5] 26 | 15 | 20 |15.5{19.8 10 | M
89 22 |3.5| 24 | 45 | 23 | 24 | 49 | 11 [12.5|24.5] 14 | 19 | 14 [24.3] 10 | M
94 24 13.5| 27 | 48 | 24 | 25 | 52 |10.5[14.5) 24 | 16 | 22 | 16 130.9 50 | F
94 . 23 | 3.5 27 £9 25 25 53 11.5] 14 124.5 i 14.51 22 : 15 130.9 &0 F
110 : 28 | 3.7| 30 56 27 28 62 1 13.5) 21 29 25 loa 51 19 (44,11 70 F
110 27 13.01 30 54 28 129.5{ 60 12 117.5% 31 23 123.5 18 [41.9: 80 =
111 , 27 3.5 32 58 | 26.5] 28 61 12 23 |32.5] 26 , 26 22 159.6 75 F
114 ‘ 22 | 4.5 34 58 29 30 63 14 20 28 23 24 20 152.9| 70 F
115 27 13.8 29 56 27 29 61 13 25 |31.5{27.5] 24 19 | 52.9 60 F
116 | 26 |1 4.0 32 59 28 28 63 14 21 |30.5]21.5] 2B 22 | 57.3] 60 M
129 30 | 4.2 35 |65.51 33 33 71 15.5 ] 43 133.5] 39 30 22 90.4| 120 f
131 32 14.2136.51 68 32 34 75 17 33 32 40 128.5] 24 97 | 200 F
136 32 | 3.7 36 67 33 |36.5] 73 17 29 131.5] 30 32 25 1101.4{ 530 F
137 | 32 1 4.0 35 68 34 35 75 15.5141.5 32 |41.5] 31 25 103.6‘ 150 M
137 | 33 | 4.2 36 68 34 36 75 16 31 33 [41.5! 32 27 |105. 8‘ 140 ™M
138 30 i 4.5 39 70 32 35 77 16 46 36 56 31 25 108 - M
140 32 (4.5 36 69 34 38 76 11 39 36 42 | 32 25 (121.31 — M
141 33 [ 4.5 38 71 33 34 ‘ 76 ‘ 13 42 ‘ 35 42 ‘ 33 1 27 119 | 100 ‘ M
142 31 1 4.3 | 38 71 35 36 76 16 39 | 35 |50.51 37 25 ‘101.4 - M
143 32 (4.4 37 71 33 36 79 16 34 131.5] 46 34 25 [110.2} 120 M
144 33 14.3 39 | 72 34 36 79 18 42 35 50 31 27 1103.6; — F
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HEE——267~339 mm (37.3 %)
LAY W SN 2 CORERE——278~395 mm (45.8 %)
A b 88 2 35NN % T O ERE——517~748 mm (44.7 %)
AN X O L b VNIRRT $ T O —557~816 mm (46.4 % )
{h @ ——229~331 mm (45.5 % )
BHFR——36.7~43.2 mm (18.0%)
M M DE & ——270~352 mm (30.6% )
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8. B2HINDHE —121~280mm (132.7 %)
9. UHUhDES——191~518mm (171.6 %)
10, AE—38.4~135.87% ) (253.6 %)

Table 2. Statistics of linear regression of measurement

waters of the Line Islands.

KB

of the yellowfin tuna

KA (2)

from the western

Independent| Dependent
variable variable N x v Sx? Sy? Sxy b a s
(x) (¥)
Body length| Head length | 23 118 28 10737 | 401 1976 |0.1840 | 6.29 |1.334
Do. Insertion of | 118 32 10737 | 629.25 2518.5| 0.2346 | 4.32 |1.354
Ist dorsal fin
Insertion of ) o 4 52 1.516
Do. o el Fin | 23 118 0 10737 | 2337.25/ 4957.5 0.4617 | 5. 5
Do. Lr;jrﬁc'f’r“ o | 118 65 10737 | 2028 | 5551 | 0.5170 | 4.00 |2.747
I
Do. i:fﬁegt body | 3 1 11s 27 10737 | 718 | 2448.5) 0.2280 | 0.10 |2.757
Head length eDyf:”‘ete” of 13 28 3.9 101 | 4.74 28.4! 0.0708 1.92  10.361
Log body |Length of X - o _
longth oectoral fin | 23 | 2.06486) 30 | 0.16339 414.25 7.6189046.6296 | —66.29 |1.6759
Log height oF ) nel
Do. ond doreal fin| 23 | 2.06486| 1.21522] 0.16339) 1.48099 0.33828| 2.07036) —3.05978(0.1928
Do. ;‘;9' };?r'ght oF | 23 | 2.06486 1.43943| 0.16339 1.04532] 0.39983| 2.45313] —3.62593/0.0564
Do. VLVC;?gftOdy 23 | 2.06486 1.77714 0.16339, 1.62745 0.50792| 3.10862| —4.63170/0.0481
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Table 3. Comparison of morphometric characters of yellowfin tuna between sample A and, samples

B or C, at each 100cm and {50 cm in body length and their growth rate (9%).

, i |
Characters 1 Body length ~ A B C
\ growth ‘
e 4_,__\!, SR e
| 100 cm k 247 | + 27 ] + 24
Head length {mm) ‘ 150 cm ' 339 t + 41 + 32
rate \ 37.3 | 38.7 36.9
— ‘ ‘
100 em | 278+ 21 + 22
Insertion of 1st dorsal fin (mm) 150 cm 1 395 ‘ + 9 + 18
rate | 45.8 | 35.1 37.7
— \
100 em \ 517 oo |+ 9
Insertion of 2nd dorsal fin (mm) i 150 cm j 748 - 5 \ + 21
L rate \ 44.7 37.3 | 43.5
| 100 cm 557 + 55 + 40
Insertion of anal fin (mm) 150 cm 816 + 7 + 32
| rate 46.4 | 34.5 42.0
l 100 cm 229 + 42 | + 8
Greatest body depth (mm) 150 em 333 + 28 + 12
rate 45.5 33.2 45.6
o |
\ 00 em | 6.7 | 1.2 —
Diameter of eye (mm) | 150 cm ‘[ 43.2 | + 4.4 —
| rate l 18.0 , 34.1 —
100 cm 270 , — 48 + 5
Length of pectoral fin (mm) 150 em 352 + 11 + 1
rate 30.6 14.2 28.0
100 cm 121 + 167 + 61
Height of 2nd dorsal fin (mm) 150 cm 280 + 268 + 149
rate 132.7 90.3 136.3
- |
100 cm 191 \‘ + 107 % + 6
Height of enal fin (mm) 150 cm 518 \ + 129 — b
rate 171.6 ‘ 117.1 l 160.4
100 cm 38.4 l +11.6 + 2.8
Body weight (lbs) 150 ¢m 135.8 \ — 2.2 + 6.2
rate 253.6 | 167.2 \ 244 .6

1. EE——FE 100 BI 150em OEBTORHER, &8I B psEAT 2745380 mm, A HIR/NT
047 & 330 mm T b, T DEOEIMOE &, B BEAT3S.7%, C » B/NT36.9% Thho
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Fig. 1. The Pacific and Indian area, showing location of longline

sets,

2. AAMKDBONEENE COERE

(1) BIEUNETOEE 48 100 BL05150cm OERITOERIE, & bic C 23K T 200413
mm, A PF/NT278 & 395 mm Th 5, - OFOEINOZIEE, A %jvc 45.8 %, B WiR/NT 35.1 %
Th b,

(2) E2BUNTTOESE——&E 100cm OERITOC OFEEHE, B kT4l mm, A HE/N T
517mm, {KE 150cm TOZNE, C PEAT769mm, B H5/NT 743 mm Th b, T DOFE DD #E]
i, A DBEKT44.7%, B b)ﬁ/\f\ﬁ 3% Thb,

(3) LOUNZTOEE —4E 100ecm OBRTOC O, B BEAToi2mm, A HE/NT 557
mm, £ 150em TOZiuL, C HBEAT 848 mm, A p3E/NT 816 mm T 2 %o CDEDEInDEI A,
A WEART46.4 %, BHEHRINT 34.5% Th s,

3. BB —(KE 10035 L0 150cm OERTOEEIE, & bie B BEAT271 & 361 mm, A HE/NT
229 £333mm Th b, ZOEOEINOE S, C 2B T45.6 %, B HiE/NT 33.2% T b,

4. BREBE—FE 100cm OEETORRIE, Ap36.7mm T B Xbh 1.2mmAx <, &E 150cm TD
ZNid A P43 2mm T B Lbh4.4mm /h3, ZOBEOBENOEEIE, A /IS 18.0%, B pik
5434.1% Thr,

5. RUONOE (B) &

(1) MUNOEE —F£ 100 5 108 150cm OBETORINOE I3, & 3i0 B HifAT318 & 363
mm, A PE/NT270 & 352mm Th b, COBOBIMOHEE, A BEANTI0.6%, B BE/NT 14.2
Y% TdH 5B,

(2) B2BUNDEE— (AE 1008108 150cm OERITOIDE 13, & bIc B HFEAT 288 & 543
mm, A DSF/PNT 121 & 280mm Th 5, COFOEINOEIEE, C BBAT 136.3%, B HE/NT90.3
AE 100 B L0150 em OFR TOT OE I, &3 B PEART298 & 647
mm TH BH, INEOEE (EE 100em FiE) Tt C ik A X Ma%?rj(, kﬁ;@i‘%fﬁ:} (f&E 150 empl
L) TR AX R, COBOBINOE G, AWEKT 7. %, BBENTIT7.1% Th s,

6. BE—ERE 100cm OFE TO EEIL, B pHEAT50.0 82 F, A pE/NT38.4 80 K, ﬁx‘%
50em TDZNIL, C PBEATI42.0 8 F, B BME/NTI133.6 8> FTh b, CORDHEINOH A
A DBEART253.6 %, B SR/ T167.2% Th b
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BROEEEOCER

ik A, B, C @3 2DKED B DEENCDWT, WRHEHOBEES % KiEeshd 2 2HEER,
Lo BRI AR 128 cm DEEHDOENOZNFNDEEOEHZE 4 RITR LT,

Tadle 4, Computed dimensions from regression of A, B and C samples, confidence limit at 95 % level.
=128 cm.

Characters N A B C
Head length (mm) 87 298 -+ 33 333 4+ 39 327 4+ 44
Insertion of Ist dorsal fin (mm) 91 343 - 33 358 -k 49 363 =+ 33
Insertion of 2nd dorsal fin (mm) 91 646 o 37 654 + 60 666 = 40
Insertion of anal fin (mm) 21 702 -+ 67 730 4+ 59 737 £+ 46
Greatest body depth (mm) 21 293 + 67 338 £ 79 298 4 49
Diameter of eve (mm) 52 40.24 11 42.2+ 4 -
Length of pectoral fin (mm) 91 320 173 345 101 323 4145
Height of 2nd dorsal fin (mm) 87 201 £ 20 427 £ 13 . 386 £+ 8
Height of ana! Fin (mm) 20 349 + 7 477 4+ 13 361 L 6
Body weight ( Ibs) 70 83.6: 0.5 | 91.0+ 1.6  87.5+ 0.6

Note : N—Numder in sample.
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5 COREMOEMESERRTDH 5.

3. SAWEDE LEUCNEENR S TOBRE —/ P BOEE (RE 100em i) T B, C H#EXDL

D&Y, RIEOER (Mwi 150cm BLE) Tz € 02N L bidEogs, B o2nE dARELDN, B

BT & 5 CORBBEORIEIGE A BRATH 5,

4. BARED LOUKEENRE TOES—FECRGEE B, CHBERDOL DL YENDY, BRI
% T OHMEOBEINFIGIEIERTH 5,

FEIBREZL L B, CHERD O L YEND, MR

5. BE—ABICEEE B, C BXDED L by, BEKL2COEIOBNEIEL, B ©2h
Fhkx il C OFNEREL N,

6. HEBEE

INEOERITIE BIEXDE DI H R RE 0, KEDZNTIE A OFFHNE L,

7. BUKDEES —HEBEZEZ B, CEROLIO L HEVY, HELI 3 ORI OHENEIE TR
KTHh D,

8. BLrEURhOBE

FEEIMEL L B, C HEEOE O bR, WEICX 208 S OHnEs
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KEALOEIOENESE B 02t hZEL LRI, C DN CERELT,

10. hE— NEOERTIE B, C XD L0 X hEENY, AEOEETE CoEni hoeR, B

2L Y RPEN, HE L AABEOHEINEI AR B OZNLHEL CRIWLY, C OaNERRELI,
cRBOCE LD, KEHEETERO O A BROBER, KBRS EFOEISE Be-T

REBTNEVA B, COCEPMER 5L, ROYCED 2 EDFEEL b L {—HT 5.
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