311

KA ZHETATE IR £ RETEEEU IR 5
F R =y e DOBRE | O Hag™

Morphometric Comparison of Yellowfin Tuna of Southwestern
Great Sunda Islands and of the Pacific Waters
By
Saburo TSURUTA

Of respective bodily parts of the yellowfin tuna, the growth rate is the greatest
in anal but the smallest in pectoral in the material obtained from S-W. G. 5. L
(South Western Great Sunda Islands). These two points hold true in the samples
found in all other wider areas. As regards length of second dorsal fin and that of
anal fin the specimens of S-W. G. S. L. far surpass those of other areas. Hand in
hand with the difference of the length, shape of these fins decidedly stands at
variance with that of corresponding ones in the samples of the above-mentioned
two regions. On the contrary, the specimens of 5-W. G. 8. 1. do not differ from
those of other wider areas in head length and body depth. The same tendency is
evident in the growth rate of them. All other features scarcely show differences
between the specimens of the two areas.

All these seem to lead to the conclusion that yellowfin tuna may be considered
forming partly independent stocks all over the world but probably referable to a

single species.
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Table 1. Morphometric measurements of yellowfin tuna from southwestern Great Sunda Islands,
Dec. 26, 1953---Jan. 21, 1954.
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cm cm cm cm cm cm cm cm cm cm cm

82.0 22.5 25.0 44.0 48.0 25.0 22.5 20.0 24.0 13.5 13.5 22| F
86.0 24.5 27.0 46.0 50.0 25.0 24.0 21.5 24.0 13.5 14.0) 24iM
87.0 24.5 27.0 456.0 50.0 25.0 23.5 22.0 27.0 15.0 14.0) 29| F
91.0 24.0 27.0 48.0 2.0 27.5 24.5 22.0 26.0 16.0 16.5 26| F
91.0 25.0 27.0 48.0 3.5 28.0 23.0 28.0 28.0 16.5 19.0 32|M
91.0 25.0 28.0 48.0 52.0 27.0 25.0 23.0 26.0 15.0 15.0 29| F
92.0 25.0 28.0 48.0 53.0 27.0 25.0 23.0 30.0 16.0 16.0 33|M
94.0 26.0 30.0 50.0 56.5 29.0 27.0 24.0 27.0 15.0 15.5 331M
95.5 26.5 29.0 51.0 50.0 29.0 27.0 23.5 28.5 18.5 20.0) 34iM
100.0 27.0 31.0 52.5i 57.0 29.5 26.5 25.0 29.0 21.0 23.0 41 F
i04.C 28.5 33.0 54.0 59.0 31.0 29.0 27.0 31.0 20.0 22.5 45/M
108.C 28.5 33.0 56.0 61.0 31.0 29.0 27.0 30.5 28.0 26.0 53 F
109.C 30.0 33.0 56.0 652.0 33.0 30.0 28.0 29.0 19.0 25.0 55|M
109.C 30.0 36.0 0.0 62.0, 32.5 32.0 27.0 38.5 27.0 24.0 501 F
111.C 29.0 33.0 56.0 61 Oi 30.0 28.5 29.0 33.0 25.0 29.0 56|M
111.C 29.0 32.0] 57.0 61.0 1.0 29.0 28.0 31.5 23.0 27.0 64| M
112.0 30.0 32.0 57.0 64.0 33.0 31.0 29.0 30.0 23.0 23.0 58/M
115.C 27.0 37.0 62.5 68.0 36.0 32.0 31.0 34.0 3.5 36.5 74\M
117.0 32.5 34.0 0.0 67.0 36.0 31.0 29.0 32.0 29.0 38.0 66| F
117.0 31.0 35.0 1.0 06.0 34.0 30.0 27.0 33.0 27.Q0 30.0 61|M
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141.0 37.0 42.0 74.0 78.0  40.0 37.0 35.0) 33.5 44.5  51.0 107|M
141.0 37.0 43.0, 76.0 70.0]  41.0 37.0 35.0 37.0| 50.0 38.0 117|F
141.0 37.0 40.0; 72.0 79.0,  40.0 38.0 356.0 36.0]  53.0| 40.0 112|M
141.0]  41.0 41.0]  70.0 79.0  41.0 37.0 35.0 34,0 35.5]  47.0 109| F
141.0 36.0 42.0, 172.0 77.0, 42.0 37.0 37.5 35,0 56.0/  63.0 119/M
141.0 39.0 45.0,  73.0 78.0|  43.5 39.0 34.5 35.00 52.0, 54.5 109/ M
141.0 37.0 40.0, 70.0 78.0  39.0 37.0 35.0 35.0 36.0  46.5 107|M
141.0) 35.0 40.0  73.0 78.0]  41.0 36.5 36.5 34,5 55.0| 58.0 106/M
142.0 37.5 40.0, 72.0  79.0| 38.5 37.0 35.0 38.0]  46.5]  56.0 112/ M
142.0 39.0 44,0,  74.0  79.0| 42.0 40.0 37.0 35.0]  33.0] 44.5 109 M
142.0 37.0 44.0  74.0 79.0 41.0 39.0 39.0 35.0|  57.0] 67.0 121 M
143.0 37.0 40.0, 72.0 78.0  40.0 37.0 37.5 34.5  50.0] é1.5 120/M
143.0 37.0 41.0,  73.00 79,0 40.0 37.0 38.0 35.5 34.0| 87.5 124/ M
143.0 37.0 44,0 75.0 81.0 41.0 38.0 36.0 36.0  55.0/ 59.0 120 F
143.5 37.0 42.0,  74.0 80.0| 41.0 37.0 38.5 35.5 49.5/ E55.0 127/ M
144.0 38.0 42,0, 73.5 79.0l  42.0 38.0 36.0 36.0,  45.0] 43.0 99| M
144.0) 38.0 44.0,  77.0 81.0] 42.0 38.0 36.0 34.5  55.0,  63.0 116/ M
144.0 35.0 41.0  73.0 80.0] 39.0 35.5 35.0 35.0f 50.0| 49.0 116\ F
144.0 37.0 40.0 73.0 78.0  39.0 37.0 35.0 36.5 41.0 42.0 112/M
144.0 36.0 41.0, 72.0 78.0] 42.0 36.0 36.0 35.0, 50.0] 55.0 112IM
145.0 37.0 44.0, 76.0 78.0 40.0 37.5 37.0 36.0]  52.0] 63.0 116/M
145.0 39.0 45.00  75.0  82.0] 42.0 39.0 35.0 35.0  40.0] 53.0 107|M
145.0]  40.0 45.0, 74.0 82.0 41.0 41.0 38.0 35.01 55.0 —_— 122/M
145.0 37.0 1.00  74.00  80.0] 40.0 38.0 36.5 38.0 49.5/ 55.5 109/ M
145.0 36.0 39.0,  72.00  79.0 29.0 36.0 36.5 35.0| 42.0 46.5 114/M
146.0 39.0 42.5 74.5  80.0 41.0 41.0 37.5 34.0 54.0 64.0 117|M
146.0 39.0 50.0  72.0  81.0| 43.0| 41.0 38.0 38.5 64.0 70.0 127/M
146.0 38.5 46.0]  76.90 81.0 41.0 39.5 39.0 36.0  56.0| 66.0 127|M
146.5 38.5 47.00  78.0 82.0] 41.0 40.0 38.0 35.5 59.0|  62.0 129/M
146.5 39.0 44.0,  78.0 83.0 42.0/ 40.0 38.0 36.0]  59.0, 56.0 127|M
147.0 38.0 44.0  75.0 82.0  43.0 39.0 38.0 37.5|  51.5]  41.0 132]M
148.5 39.0 42.0  75.0 82.0, 41.0 39.0 37.0 37.0] B52.5 63.0 124/M
149.0 39.0 42.0 76.0 80.0f 44.0 42.0 36.0 33.5|  45.0[ 54.5 122|M
149.0|  40.0 49.0|  79.0 82.0 44.0 40.0|  40.0 35.0 38.5 — 137{M
150.0 37.5 43,51 75.0  82.0| 41.0 37.5 39.0 35.0  62.5 70.0 134/ F
150.0 38.0 44.0  75.0 81.0| 44.0 39.0 38.0 38.0, 51.0| 57.5 132|M
152.0 41.0 50.0| 81.0 83.5 43.0 42.0 40.0 37.5 65.0 71.0 111|F
152.0! 39.0 45.0 77.0 83.0 41.0 38.0 38.0 36.0f 50.5| 51.0 136/ F
153.0 39.0 43.0 78.0° 85.0) 44.0 40.0 37.0 39.01  59.0 70.0 132/F
153.0 38.0 45.00  756.0 84.0| 43.0 39.0 36.5 35.0/ 52.0] 51.0 135|M
155.0! 39.0 43.0p  77.0 85.00  45.0| 41.0 39.5 38.0) 61.0] &7.0 147\M
157.0, 41.0 44,0  79.5 87.00 44.0f 41.0] 41.0 37.5 55.0 68.0 140/M
157.00  41.0 48.0] 82.0 89.0| 44.0 42,0,  41.0 36.5 52.5  62.0 1571M
158.0 40.0| 48.0| 76.0 83.0 45.0 38.0 38.0 35.5 59.0! 62.0 142|M
160.0,  40.5 40.0| 75.0 85.0] 43.5 41.5 39.0 34.0] B5.5 56.5 145|M
i61.0,  40.0| 46.0| 82.0 87.0| 46.0 41.0 39.0 37.0 68.0 72.0 149|M
161.0  40.0 45,0  80.0 86.0]  43.0 39.0 40.0 33.0f 51.0] 60.0 165|M
161.0 42.0 50.0 83.0 88.0| 46.0 43.0 43.0 37.5 54.0  75.0 174{M
162.0 43.0 49.0| 83.0 91.0]  46.0 42.0 41.0 40.0 70.0 75.0 169|M
i63.0]  41.0] 49.0] 83.0 90.0| 46.0 42.0 40.0 35.0| 64.5 68.0 157/M
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Table 2. Statistics of linear regressions of measurments of Great Sunda lslands’ yelloefin tuna.
N=number in sample, x, ¥ means of x and vy, Sx2, Sy2, Sxy are sum of squares and
products of deviations from X, ¥.

Sxy ) . .
=g,5 regression cofficients of ¥ on .
Sy2—b2 Sxz . . ) }
5»5::'~'~"-'—N~:~2f'¥ estimate of variance about regression tine,
a=y intercept of regression line.

independent variable x Dependent variable ¥ N x ¥

Total length.---vrvvevenes Head length «-oooeoomenr e 140 133 35

Do e Snout to insertion Ist dorsal fin.ceooeoe- 140 133 39

Do eeerennnnns TR Snout to insertion 2nd dorsal Fin ..o 140 133 68

Do v Sriout to insertion anal fin ool 140/ 133 74

Do cooreeii Snout to insertion ventral fin...-ocoooe 140 133 38

Do oo Greatest body depth ........................ 140 133 34

log Total length ----vv-- Length of pectoral fin -ooooviivininn 140| 2.12385] 34

Do v log Length of 2nd dorsal Finoooovvnes 140| 2.12385| 1.61278

Do covveiiiiie | log Length of anal Finoovooiiiiins 138] 2.12057! 1.66276

Do covvmrii iog Bod, weight in pounds..ccvoviviienn 140} 2.12385) 1.98677

Sx=2 Sy2 \ Say b s a

39215.5| 2370.25! 9183.00] 0.23417 1.263 3.86
39215.5; 35643.25! 1085.75] 0.27687| 2.148 2.18
39215.5| 8176.75117221.50| 0.43915| 2.109 9.59
39215.5(10427.50/19897.00] 0.50854| 1.662 6.36
39215.5] 2885.75/10026.25| 0.25567| 1.528 4.00
39215.5] 2907.00! 9839.75 0.25091| 1.798 0.63
0.50095| 1196.00118.50076/36.94331| 1.927 —44 .54
0.50093! 3.78147; 1.25928 2.51378 0.066811 —3.72611
0.49355; 3.92620 1.27369 2.58067 0.06856] —3.80973
O.5C)O95i 4.34871 1‘44760E 2.88983| 0.03460] —4.15080

95 £ 43.2
HogE D = 22.1 ’rL—/iK E) 220.9
TN O R L T [EHE SRS MR D EIROED TH B,
(1)_ Head ]_enqth y on tota] ]ength x ......................................... y:O”?34"7xj',3“86
(2). Snout to insertion of Ist dorsal fin y on total length x -+ yv=0.27687x+2.18
(3). Snout to insertion of 2nd dorsal fin y on total length x------- v=0.43915x+9.59
(4). Snout to insertion of ventral fin y on total length x---oovvon v=0.25567x+4.00
(5). Snout to insertion of anal fin y on total length x - ovvee oo v =0.50854x+6.36
(6). Length of 2nd drsoal fin y on total length x - v=0.00018788x2.51378
(7). Length of pectoral fin y on totallength x - oo oo v=35.94331logx—44 .54
(8). Length of anal fin y on total length x --or oo v =0.00015498 y2-58067
(9). Greatest body depth y on total length x - v=0.25091x+0.63
a0). Body weight y on total length Hoeee e e e v =0.000070664x2-88983
NEOES L DLE
R DR
FRER LA O £ 0 D TF’F’]‘ a2 DS, T'Jiﬁ%&f)‘é%ﬁ%& & (F—THbDo
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Table 3. Comparison of head length, 100cm.. 150cm. total length.

] Head length (mm.) h

Locals ana[ length 100cm.|Total length 150cm. Growth rate
Qur SV Great Sunda islands samples ..o 273 380 43~2%)
Tsuruta’s SW Pacific samples —ooooroiiiiie 274 380 38.7
Schaefer’s Hawaiian samples -ooovrieoeoiea 258 371 43.8
Do.ovreinans Costa Rica samples --ooroeeeeeeenoe 273 380 - 43.2
Do & Walford’s Angola samples .- 272 ‘ 384 41.2

(2). W& YE L EEERIREDRE EIA RS2 R E NS, BCROEIS T ER
EROEEHTREEL L, RE Omﬁbs>amJt£&J ﬁoz¢n&ﬁow%UD%@ﬂ%m6ﬁmcﬁ*
FoesS, KEERE OO R A BB L O RT, WHET HICHEWIIKERT S0 84
s CHRCEAS 00 & 50RO & 5% 1 FHARIREOEROF FEO B L R,

Table 4. Comparison of snout to insertion of Ist dorsal fin, 100cm., 130cm. total length.

Srout to insertion Ist dorsal fin (mm.) Lol
Locals Total length 100cm.|Total length 150cm. Growth rate
Qur SW Great Sunda lslands samples -+ 1 299 437 45.290
Tsuruta’s SV Pacific samples ---ooroviees ‘l 23% 404 35.1
Schaefer’s Hawaiian samples ----- e ‘ 288 412 43.1
[DI-TPPPERITI ‘Costa Rica samples.corevierne \ 298 A2F 44.7
Do vvevninins & Walford’s Angola samples | 295 416 41.0
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Table 5. Comparison of snout to insertion of 2nc dorsal fin, 100cm., 150cm. total length.

Snout to insertion 2nd dorsal fin (mm.)

Locals Total length 100cm.|Total length 150cm. (Growth rate
Y]
Our SW Great Sunda Islands samples ... 535 755 41.17°
Tsuruta’s SW Pacific samples ~-oervorooennn 541 743 37.3
Schaefer’s Hawaiian samples - e 514 748 45.5
Dowovrerinans Costa Rica samples------ RCEEEEE 526 765 45°4
Do corrranens & Walford’s Angola samples - 529 758 43.1
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Table 6. Comparison of snout to inserticn of ventral fin, 100cm., 150cm. Total length.

Srout o insertion of ventral fin (mm.)
Locals Total length 10Dcm.!Totel lenath 150cm. Growth rate
Our SW Great Sunda lslands samples - 296 424 43.27°
Tsuruta’s SV Pacific samples —--oooioiiieonns 320 429 34.1
Schaefer’s Hawaiian samples o -ooviee ooeee 292 418 43.2
Do cvverineins Costa Rica samples.-+ v oovviiiens i — — —
Do.wvievennns & Walford’s Angola samples g 302 425 40.7
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Table 7. Comparison of snout to insertion of anal fin, 100cm., 150cm. total length.

N Snout to insertion of anal fin (mm.) Growth
Locals Total length 100cm.[Total length 150cm. rowth rate
a7
Qur SW Great Sunda Islands samples ----- 572 826 44.4°°
Tsuruta’s SW pacific samples ~--ooovoiiiiiins 612 823 34.5
Schaefer’s Hawaiian samples «-ooovveeeionn 569 824 44.8
Doweeerrianns Costa Rica samples o oovrernin 589 856 45.3
Dowvioiriannns & Walford’s Angola samples - 582 832 43.0
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Table 8. Comqarison of length of 2nd dorsal fin, 100cm., 150cm. total length.

Length of 2nd dorsal fin (mm.) G )
Locals Total length 100cm.|Total length 150cm. rowth rate

a5

Qur SW Great Sunda lslands samples ------ \ 201 ! 5558 176.1°7°
Tsuruta’s SW Pacific samples --oovviveeniinen i 288 | 548 90.3
Schaefer’s Hawaiian samples -.oocv oo nnnns 176 | 437 142.6
Do-vevenninns Costa Rica samples----oroooeeinens 158 | 317 100.1
Do.ovevriinnns & Walford’S AngolaSsamples l 176 ! 381 116.4
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Table 9. Comparison of length of pectoral fin, 100cm., 150cm. total length.

Length of pectoral fin (mm.) G
Locals Fotal Tength 100cm.|Total length 150cm. rowth rate

i [
Qur SVW Great Sunda Islands samples .-+ 294 359 22.17°°
Tsuruta’s SW Pacific samples ------ e 318 363 14.2
Schasfer’s Hawaiian samples .-+ e | 282 379 26.4
Do woovinins Costa Rica samples -voooern 270 348 28.9
Dowvoeriinies & VWalford’s Angola samples - 279 374 34.1
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Table 10. Comparison of length of anal fin, 100cm., 150cm. total length.

Length of anal fin (mm.) G .
Locals Total length 100cm. Total length 150cm wrowth rate

07

Qur SW Great Sunda lslands samples -+ 224 841 | 186.2°°
Tsuruta’s SW Pacific samples «-ooovivivieionen 295 647 ! 117.1
Schaefer’s Hawaiian samples - RS 187 499 “ 183.3
| Dowevenrriens Costa Rica samples.---oovovenen 171 | 357 ‘ 108.8
Do weveerno& Walford's Angola samples - 190 | 428 | 125.3
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Table 11. Comparison of greatest body depth, 100cm., 150cm. total length.

Greatest body depth (mm.) G )
Locals Total length 100cm.|Total length 150cm. rowth rate

Y

Our SW Great Sunda Islands samples ----- 257 383 43.07°
Tsurutals SW Pacific samples «-ovoviiieiinnins 271 361 33.2
Schaefer’s Hawaiian samples ------ e 254 381 46.1
Do.ooverianins Costa Rica samples--coooioremrannins 255 383 50.2
Do-covvriinens & \//aH:ord's Angola =arnp|es 251 ‘ 395 51.3
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Table 12. Comparison of body weight, 100cm., 130cm. total length.

Body weight (Pounds)”
Locals Total length 100cm.[Total length 150cm. Growth rate
Qur SW Great Sunda lslands samples -.--- 43 138 22!].39/0
Tsuruta’s SW Pacific samples «voereeeerinines 50 134 168.0
Schaefer’s Hawaiian samples -cooorievennie 43 ’ 144 234.9
Do evreriinens Costa Rica samples.-orromieaviienes 40 l i32 230.0
Doeverinnns & Walford’s Angola samples - — ’ — —
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Table 13. Regresion cofficients for various dimensions on total length, for samples from the
Great Sunda lslands, Pacific and Angola.

Insertion Insertion
Locals Head length [st dorsal ventral
Qur SW Great Sunda Islands samples --veoevviveinies 0.23417 0.27687 0.25567
Tsuruta’s SW Pacific samples --rovimeerrinen s 0.21202 0.20971 0.21822
Schaefer’s Hawaiian samples «coooroviiiiiniien. 0.22567 0.24821 0.25259
Doeveeniiains Costa Rica samples —oooorvieeiiinn 0.23504 0.26348 —
Godsil’'s American West Coast samples Max.------ 0.28004 0.30858 0.30067
15 7 S Min,cerenn 0.23740 0.25647 0.26520
|5 TP PRSP OURPINt all samples ----- 0.24354 G.26148 0.27244
Schaefer’s & Walford’s Angola samples.-----oveennn 0.22383 0.24190 0.24748

Insertion Inserticn Createst Length Length

2nd dorsal anal body depth | 2nd dorsal anal

0.43915 0.50854 0.25091 2.51378 2.580867

0.40469 0.42184 0.18083 1.58926 1.90955

0.46914 0.51941 0.25458 2.21305 2.28934

0.47675 0,53508 0.25550 1.69400 1.83200

0.52524 0.585580 — — —

0.47767 f.53656 — — —

0.48358 0.54383 — — —

0.45840 0.50210 0.26780 1.89474 2.00815
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