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Morphometric Comparison of Yellowfin Tuna, Neothunnus albacora (LOWE),

from Several Areas in the Indian Ocean
By

Saburo TSURUTA

In this report presents the results of morphometric characters of the yellowfin

tuna in series of

follows:

A area sample :

o}

O

D area sample :

rm

The external

area sample :

area sample :

area sample :

our research, and the samples were collected in the period as

Southeastern waters of the Indian Ocean, 105°—110° E long., 11°
—26° S lat., Dec. 27th, 1956 to Jan. [[th, 1957.

Southwestern waters of the Greater Sunda Island, 94°—103° F
long., 4° N lat.— 8° S lat., Dec. 26th, 1953 to Jan. 21st, 1954.
Southeastern waters of the Arabian Sea, 64°-—72° E long., 5°—12"
N lat., Dec. 25th, 1955 to Jan. 19th, 1956.

Middle of the Indian Ocean, 66°—75° E long., 0°—4° S lat., Dec
15th to 22nd, 1954.

Southwestern waters of the Indian Ocean, 31°—46° E long., 29°
—39° S lat., Jan. Ist to 13th, 1961 (see Fig. 1).

morphometric data are shown in Table | and characters were

estimated by the usual statistical methods (FISHER, 1930) as in Table 2. In A, the rate

of growth in various parts are the greatest in the height of anal fin and the smallest

in the length of pectoral fin. As compared between A and those of the other B, C,

D and E, it may be summerized as follows :
1. Head length — The head length not differ in small samples (body length under

100 cm), but smaller in large samples (body length above 150 cm).
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2. Distance from tip of snout to insertion of first dorsal fin — The distance are
smaller regardless of the body length approximately, but longer than that of E.

3. Distance from tip of snout to insertion of second dorsal fin — The distance are
longer regardless of the body length approximately.

4. Distance from tip of snout to insertion of anal fin — The distance are longer

regardless of the body length.

5. Greatest body depth — In small sample, the depth are larger than that of C,
but smaller than that of the other’s in large samples.

6. Length of pectoral fin — In small samples, the length are shorter than that of
B, D, but longer than that of E, and in large samples, it is shorter than that
of B, but longer than that of D, E.

7. Height of second dorsal fin — The height are lower regardless of the body length
except C. :

8. Height of anal fin — In small samples, the height are lower than that of B,
E, but higher than that of D, and in large samples, it is lower than that of
B, but higher than that of D, E.

9. Body weight — The weight are lighter regardless of the body length especially

in large samples.

Tk

B

SOKEE < R BERE, 19625E5 B, ASERERHKBICET 3 % 2w & n OFERIREROHIR 2 HE
Utzhd, {7 2 Uh Tt anchs, ZOMOIBEENEEIL L 1O TEBINTLEL) &Dw s
n DT B A DO TIZ, WIS~ 7 e BECEBHHHPTRbN 2 HEEIz0n, L, SHHE
FRENCHBEOE NS NL < 7o, %@§%®&%%w6muT T o, COFEZEOAFEN DR
REE, Wl FEELFETHI LA L, : : :

CNGOBBERHERT 52— E LT, BHCHREBELLDDOD 4 o REICBI A3 N4 v 2 0O EDE
BO—HEOHIIC, Froc A v FEEEISOERZEML, 4> FEEZOF N~ 70 OFRBICWTHE
FOHBREZRLUIZDDTH 3, KO OEE 2REshAROBHFEBLICIL, 2 s@#0E
3T 5,

g OB & B &k
RN 1956 £ 12 H 27 b5 1957 Bt H 11 Higbizh, 4 FEREES (v VB, 806, B

% 105°~ 110°, iR 11°~26° ) T, HEMBENN~ Y oiEBTHREL I3 4~ 7o OfEEIHII X
% 35 BThA, WEOHEZBRIFEEEVIT -1 DT, 20E%ZE 1 FITRLI,

v FEERBCBISF g7/ o00BR

— OB EE A (FISHER, 1930 ) X b, Bi1ELLE2EREL, COBBRTOIF L~y
0 OREEMOMEDE G, D1 > FEEEERD 5 O ERBTL ) PIZR O TERAT, MOthiesnT
BINTH A, ERIBEXLHEED 100cm & 150cm OBORWOES, KEL L0 Coicigingd 24|
GOHEME R IRITR U,
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Table 1. Morphometric measurements of yellowfin tuna from the southeastern waters of the Indian

Ocean, Dec. 27th, 1956~Jan. 11 th, 1957. '

] R P I I I I T R

5 5 | 2858 85 F 285%) £8 |5 | 25 5 2

303 (£ IivE Sy 2E 3 54 %

3 £ |VEg | vEp e O3 £ | 3 48 &

5 & T
cm cm em ¢ cm|, cm cm cm cm 1

87.5 23.5 26.0 47.5 55.5 23.5 15.0 15.5 25.0 27.1
88.0 22.5 27.0 48.0 53.0 23.5 15.0 16.0 25.0 27.6
88.0 23.0 26.5 47.0 55.5 23.5 15.0 16.5 25.0 25.8
88.0 23.5 25.0 45.0 51.0 20.5 13.0 13.0 26.5 26.9
90.0 24.0 28.0 49.0 52.0 23.5 14.0 14.5 24.0 28.7
94.0 24.0 27.5 49.5 53.0 21.0 16.0 15.0 24.0 28.7
105.0 30.0 32.0 55.0 63.5 24.5 23.0 23.5 28.5 47.2
118.0 30.5 32.5 63.0 70.5 24.5 30.5 31.0 31.5 70.6
120.0 34.0 36.0 63.0 71.0 . 24.5 26.5 32.0 31.0 67.2
120.0 34.0 34.5 63.5 69.0 29.0 13.0 33.0 33.0 76.1
121.0 34.0 37.0 66.5 71.0 28.5 30.0 32.0 32.0 76.1
122.0 32.0 37.5 65.0 71.5 26.0 27.0 28.5 34.0 81.1
124.5 32.0 36.5 62.5 70.5 29.0 25.0 34.5 33.0 116.8
125.0 30.5 35.0 64.0 73.5 26.0 26.5 29.0 31.5 78.0
125.0 34.0 36.0 68.0 75.0 31.5 29.0 33.0 31.0 90.8
126.0 32.5 35.5 63.5 74.0 26.5 30.0 32.5 34.0 80.3
127.0 30.5 38.0 67.0 75.0 31.0 24.5 29.0 33.0 97.4
129.0 33.0 38.5 71.0 73.0 30.5 25.0 31.0 35.5 117.3
129.0 34.5 37.0 69.0 76.0 30.5 30.5 33.0 33.0 92.6
129.0 33.5 37.0 66.0 74.0 25.0 28.0 32.0 32.0 89.3
130.5 33.0 35.5 67.0 74.0 28.5 28.0 25.0 34.0 99.9
131.0 36.5 37.0 69.0 74.0 31.5 29.5 21.0 35.5 84.2
131.5 34.0 36.5 69.0 75.5 31.0 36.0 - 42.0 34.0 97.4
132.0 35.0 38.0 70.5 75.5 28.0 38.5 43.5 35.0 107.4
133.0 34.0 38.0 70.0 76.0 29.5 48.5 53.5 34.5 105.8
139.0 31.0 37.0 68.5 78.0 34.0 39.5 40.0 32.0 104.9
140.0 34.C 39.0 73.0 79.0 35.0 45.0 50.0 35.0 113.1
140.0 33.C 38.0 73.0 81.0 33.0 37.5 38.5 31.0 115.8
140.5 32.C 41.0 73.5 81.5 30.0 48.5 51.5 32.5 115.7
141.0 33.5 38.0 70.0 81.0 34.0 41.0 43.0 35.0 116.8
145.5 36.0 40.0 74.0 82.0 35.0 36.5 46.5 34.0 114.0
148.0 37.5 40.5 74.0 83.5 36.0 38.0 43.0 34.5 92.7
149.5 38.0 40.0 75.0 86.5 36.5 40.0 57.0 33.5 133.0
151.0 35.5 41.0 76.0 85.5 35.0 49.0 52.5 36.5 129.6
153.0 36.0 40.0 77.0 78.5 37.5 49.0 60.0 34.5 154.3
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1. HHE—271~371mm (36.9 % )
2. AANL O L EONEEER £ TOMERE— 300 ~ 413 mm (37.7% )
3. AANEE D 2 U NEERG F CORERE— 536 ~ 769 mm (43.5% )
4. AAMEEZ DU D TN EERTN 2 COREEE— 597 ~ 848 mm ( 42.0 % )
5. fA@E— 237 ~345mm (45.6 % )
6. MOrnOEI— 275~ 353 mm (28.0% )
7. B2EOINOEHI— 182 ~ 425 mm ( 136.3 % )
8. ULHhUNOEI— 197 ~513mm ( 160.4 % )
9. HFE—-41.2~124.0 % F (201.1%)
Table 2. Statistics of linear regressions of measurements of yellowfin tuna from Table 1.
N =number in sample, =,y means of = and ¥, Sz2, Sy?, Szy are sum of squares and
products of deviatiorns from x, ¥,
b =*%—§%/— regression coefficient of ¥ on x, a =Y intercept of regression line,
52 = Sy2—~(§aiy2)2/Sx2 estimate of variance about regression line.
Independent variable(x ) Dependent: Variable () N z y
Body length Head length 35 124.5 32.0
Do. Snout to insertion of Ist dorsal fin 35 124.5 35.5
Do. Snout to insertion of 2nd dorsal fin| 35 124.5 65.0
Do. Snout to insertion of anal Fin 35 124.5 72.0
Do. Greatest body depth 35 124.5 29.0
log Body length Length of Pectoral fin 35 2.0899973 31.5
Do. log Height of 2nd dorsal fin 35 2.0899973 1.4501378
Do. log Height of anal fin 35 2.0899973 1.5065674
Do. log Body weight 35 2.0899973 1.8896094

B2 & o ROAFHEABEBON S,

1. #HE (Head length) ----- y = 0.201214 z+6.95

2. AAMIVE 1T NEERN Y TOERE (Snout to insertion of 1st dorsal fin)
"""" y=0.225491 £ +7.43

3. AAM L DE 2T NEERNZ TOEME (Snout to insertion of 2nd dorsal fin)
""" vy=0.466876 £ +6.87

4. ZAMEI DU HFNEERN S COMEEE (Snout to insertion of anal fin)
"""" ¥y=0.500326 x +9.71

5. {&% (Greatest body depth) .- y=0.215132 x +2.22

6. MRS (Length of pectoral fin) - y=44.579717 log z — 61.67
7. H2HCNOFE (Height of 2nd dorsal fin) - y=0.00106728 1515
8. LbHIUNdE s (Height of anal fin) - y=0.0003653192 x #-365%03

9, {&#E (Body weight) - ¥=0.0000323348 x 3052606
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FEHEHBOR®

KETIE, LA v FEEESOEREZ (A), KA UFFIBEHTOEED 2 (B), 77 v vIEEHE
WOEES %2 (C), WHEsA v FEODERD 2 (D), 4 FEFEEEOERD 2 (E) E1RER) LU,
ZNZNOBEOERBOZER L2 3 BITRLT,

BREDOERDEREL D DR

1. HE—AE 100ecm 08ETr, (E) PBAT 276 mm, (D) PH/NT 269 mm, KE 150em D
2T, (B) MEKT 390 mm, (A) PE/NT 37 mm Th 5, LOHMOEMNDHEE, (D) 25
KT 43.1%, (E) BE/NT36.2% Thh,

2. ZAEREDEDNEEN X TOER

{(1). B1EOCNETOERE—FE 100 cm OBRICOC DE#IE, (D) »EkT306mm, (E) M5

Saz? Sy? Sxy b a s
12645.75 637.25 2544..50 0.201214 6.95 1.948
12645.75 713.00 2851.50 0.225491 7.43 1.467
12645.75 2859.25 5904 .00 0.466876 6.87 1.774
12645.75 3302.75 6327.00 0.500326 9.71 2.039
12645.75 737.50 2720.50 0.215132 2.22 2.152

0.1806341 430.75 8.0526171 44 .579717 —61.67 1.475

0.1806341 1.0402517 0.3821720 2.115725 —2.971722 0.084096
0.1806341 1.1003735 0.4272905 2.365503 —3.437328 0.058477
0.1806341 1.8170851 0.5514048 3.052606 —4.490330 0.063691

H10°

Africa -

Ho°

H10°

Indian Ocean

Fig. 1. The sampling areas in the Indian Ocean.
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T 282 mm, AE 150 cm TOENUE,  (B) WEAT 437 mm Th 5, ¢ OEOMMOEER, (B)
DBAT 6.2 %, (A) BEINT37.7% Th 5,

2(2). B2EUNETOER—(4E 100 cm OFETOCOMEMIE, (E) »BAT 557 mm, (C) MK
ANT 526 mm, {AE 150 cm TOZNE, (D) MELAT 775mm, (E) F/NT 752mm Thh, DM
OEMOEI I, (D) PEAT 46.5%, (E) $B/NT35.0 % Thi,

(3). LOUNECOERE—AE 100 cm OEETOCOEEE, (A) PEAT 597 mm, (B) &N
T 572mm, {KE 150 em TOZE, (A) HRAT 848 mm, (B) WRNT 826 mm ThH s, DM
OEmOEE R, (B) PEAT 4.4 %, (A) BENT42.0% THb,

3. BE—AE 100 cm BRI COEE I, (B) HBEAT 257 mm, (C) HE/NT 228 mm, {fE 150
cm TOZIE, (E) HEAT 385 mm Th b, ¢ OEICHIT 2%a1d, (C) MEATe.2%, (A)
MERINTA5.6%TH 5,

4. FONDEE

(1). BUhOEBEE —AE 100cm DERTOMINOESE, (D) #5AT 307 mm, (E) »ENT
264 mm, [£F 150 cm TRZNUL,  (B) BEAT 359 mm, (E) »R/NT 342mm TH5, ORI

Toble 3. Comparison of morphometric characters of yellowfin tuna between A samples and those
of samples from the other Indian waters at each 100 cm and 150 cm in body length, and its

growth rate,

Morphometric characters ng);rloev:g}fh A B C D E
100cm 271mm + 2 — - 2 + 5
Head length (mm) 150¢cm 371mm + 19 — -+ 14 + 15
rate 36.9% 42.9 — 43.1 36.2
‘ 100cm 300mm - 1 += 0 -+ 6 — 18
lnsertion, st dorsal fin (mm) 150¢cm 413mm + 24 4+ 15 + 23 — 14
rate 37.7% 46.2 42.7 42.5 41.5
100cm 536mm - 1 — 10 - 7 4+ 21
Insertion, 2nd dorsal fin (mm) 150cm 769mm — 14 - 2 + 6 - 17
rate 43.5% 41.1 45.8 46.5 35.0
100cm 597mm — 25 — — 12 — 6
insertion, anal fin (mm) 150cm 848mm - 22 — — 10 £+ 0
rate 42.0% 44 .4 — 43.2 43.1
100cm 237mm + 20 - 9 + 0 + 17
Greatest body depth (mm) - 150cm 345mm 4+ 38 + 37 + 33 + 40
rate 45.6% 49.0 63.2 59.5 51.6
100cm 275mm + 19 — + 28 — 11
Length of pectoral fin (mm) 150cm 353mm 4+ 6 — — 4 — 15
rate 28.0% 22.1 — 15.2 28.0
100cm | 182mm | 4+ 19 | — 7 — + 22
Height of 2nd dorsal fin (mm) 150cm 429mm + 126 - 7 - + 31
rate 136.3% 176.1 141.1 - 125.5
100cm 197mm + 27 — — 14 + 20
Height of anal fin (mm) 150¢cm 513mm + 138 —_ — 11 - 27
rate 160.4% 186.2 — 174.3 124.0
) 100cm 41.2lbs + 1.9 + 4.2 + 4.3 +13.3
Body weight (lbs) 150cm 124.0lbs +14.1 +26.2 + 8.1 +19.7
rate 201.0% 220.9 231.6 188.4 163.7

Whnd 3%1481%, (A), (E)MEKRT28.0%, (D)DVEB/INTI5.2% Th b,
(2). B2EUNOBE—HAKE 100cm OERTOCOE L, (EYMEAT 204 mm, (CYMNB/NT 175
mm, E 150 cm TOENE, (B)DEAT 555 mm, (CYWE/MNT 422 mmTh %, ORI nd 3
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#ed, (BIDBRAT 176.1 %, (E)DE/NT 125.5% Th %,
(3). LDGn(Dﬁé A 100cm ODFERITO T DF & iE, (B)HWHEAT 224 mm, (D)WHY/NT 183 mm,
fRf 150 em TO RN, (B)WEAT 651 mm, (E)DHAT 486 mm Th 5, & OMIEEINT 2 #i4E,
(B)bfﬁ;ﬁ'dz“é 186.2 %, (E)SB/INT 124.0% Th b,

- BE—EE 100 cm OEEITOKEE, (E)DBEAT 44.5 40 F, (A)DENT 41.2 £ ¥, &
iz 150 cm OHEPITOZ4UL, (CODPEAT 150.2 K F, (A)DEUNT 124.0 ¥ FThH B, TOMEIC
By 2 #EE, (C) BT 231.6 %, (E)DWE/NT 163.7% Th 3,

BEOEEEDLE

BIRE 5 AT O A 0 BRHT 2 U T ERHEB DEIRE 5 %o 2 EHEER, 5 L0 eBRic i 2 Pk
B ODWTZNETNDOEE LEE SEE%OJ:V!*:%T&%%% 4321, Z2OHE R B i, SEERKET A%
HEEHOEROMTEDOFHER2 I L b ROE 6 FWFE L2,

Teble 4. Computed values from regressions of A, B, C, D and E samples, confidence limit at
95 % level.

Average

Characters A B C D E body

N N N N N | length

mm mmg mm mmg mm mm; mm mmé mm mrnE mm

Head length | 5294 46 35 341 560 140, — | | 337+ 210 150 340+ 21 78 1292
! i 5 E : ; i

g ohr 1% se6k 34l 38 3804 88 140 373+ 670 30| 383+ 58 150 3514 34 78 1204

feertions 20d | 754 41 35 ee4ck 86 140 667 34 30 670 47 150 6724 a0 78 1294
! i § | § ?

grertions enal | s 48l 35 721+ e 140 — i | 732 33 150 7414 42 78] 1292

Greetest body | 300 50, 35 8315 73 140] 3124 73 31 320+ 31} 150, 331+ 250 78 1204

depth

Length, o 1 az2ik 148, 35 331+ 116 140, — 330+ 214 148 207 129 78 1267

beight, 20d | og 4 7o§ 35 361 21 140 291+ 14-7§ 30— a6k 43 78 1264

Height’ana[ b | 344 335E 35 314k 25§ 138  — 330+ 67§ 150] 347+ 45 78 1267
lbs  Ibs] Ibs Ibs| lbs lbs lbs bs| lds Tbs

Body weight 190.5: 4.4 3589.64 1.6] 14097.0-= 3.4/ 31)89.8:: 3.4/ 150100.9+3.3 78 1294

Note : N —number in sample.

i R®

FNT o DHETERE ORI ONT, 4 > FEEEY (A) BROBENIMD 1 > N EBIO (B),
(b%(D)(E)ﬁE® D LU TIROWML AT E 5,
—INEDERI(EE 100 em i) CTRAOIEED § D EAZE LD, ABOEE (AE 150 cm
LLI.L) 'C&ifb@(ﬂ[i@ DL HPRENEVAL, RETLIHEENOESE, (B), (D) BEAT,
(E) BENHTHZL, ‘
2. SAMEOB I BOCNEENRE COE#E /OB TE (B) D DL HEL, 20M0ERD

.__49_,._
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LD EKEL, AEORETIEERC (E) 0 DL HEWVDY, ZOMOEXDOEDIHEN LA S,
R k3 2 OREMEHINOEIEIE, (B) BEAT (A) WRINTH 2, : '

Table 5. Computed values from regressions of A, B, C, D

and E samples, confidence limit at

95% level.
\\\\\ Locations Average | Estimated
. A B C D E body regression
Characters \'\\ length coefficient
mm mm mm mm mm mm
Head length 283~ 375/ 290~ 392 — 316~ 358 319~ 361 | 1292 | 0.226245
Insertion, 1st = | 405 400 202~ 468 306~ 440 | 325~ 441 317~ 385 | 1294 | 0.260868
dorsal fin
Insertion, 2nd 632~ 714! 578~ 750] 633~ 701 | 624~ 718 892~ 752 | 1294 0.450421
dorsal fin
lnsertion, anal fin | 695~ 791| 653~ 789 — 699~ 765 €99~ 783 | 1292 | 0.507506
(oreatest bodijepth 250~ 350 258~ 404| 239~ 385 | 289~ 351] 306~ 356 | 1294 | 0.257533
Length Pectoral fin | 173~ 469| 251~ 447 — 116~ 544| 178~ 436 | 1267 | 37.787644
Ei'ght' 2nd dorsal | o0 a6l 340~ 382 144~ 438 — 283~ 369 | 1264 | 2.281604
Height, anal fin | 311~ 377 289~ 339 — 263~ 397| 302~ 392 | 1267 | 2.383334
Ibs Ibs Ibs Ibs Ibs
Body weight 86.1~04.988.0~91.2| 93.6~100.4/86.4~93.2| 97.6~104.2| 1294 | 2.758393
Number in sample 35 140 30 150 78

Table 6. Comparison of body proportions by covariance analysis for the samples from A,B,C,D and

E arca. This significance shows the difference from combined regressions.

) Locations A B C D E
Characters \\>
Head length * % — ® %
Insertior:, 1st dorsal fin * X #
Insertion, 2nd dorsal fin * %k * e %
Insertion, anal fin 3 #* — *
Greatest body depth * ok % X % %
Length of pectoral fin X — %
Height of 2nd dorsal fin X X X —
Height of anal fin * ok % —
Body weight * % * % % * ok
Note : * %, % Significant at 1% and 5% level, % not significant at 5% level.

3. AAMEOE IVNEENSE COER—/NEOBRTIZ (E) X HEL, 20BOEXKOER LD
Bly, AEOEETIE (D) XhoREL, 20HMOBXOLOLIDPENENZS, HEIRL 5 O
EEEInOZ413 (D) PERT, (BE) BENMNTH 5,

4.

WX A OFEBEIIOEISGIIRE—ETH B, (B) TRPPREW,
5 S —/NEOEETIX (C) L h0RE D, KERBEFKREL ZOMOERD & DL hHEHENENA

— 5J) —

IAEED LODHEENSE TOBR-—FEICHGE2 e (A) OERRENE VAL, BE
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o BT X A AEBEmMOS G (C) BRAT, (A) BENTH 5,

6. MOhDREZ—/INEOEETIZ (B), (D) kvE<L, (E) LhEL, AEOBEETIZ (B) XhiE
$ (D), (BE) £hR0Ewaz, KERKES COEIOENOEI&T (A), (E) BEBAT, (D)
NCH B,

T. B2BUNOBEEAECERE(C) L ORPEND, ZOMOEERD b D & HFMENEV A B,
MEICL 2 C OFXOHEINOEER (B) BHEKRT, (E) BBATH 3,

8. LOUhoBE—/EOEE TR (B), (E) L0{EL, (D) Xh&En, ABOERTI (B) &
DL, (D), (B) Ih@EunEnas, REIZLACOE 20BN & (B) HEAT, (E) M5/
T éo

- BEEEIBRR RIS, BITRTED 3 O oNT 2NN A B, B X AKEBIND
# Alct (C) ¥EKT, (A) BERINTH 5,

Faom, 4 v FEREBRADOF L < 7o DB EOERTONTIE, FhFNMEESED 51 58,
LN L BERORTIBIEZEICDONT GODSIL ( 1948) DRI LEENT S, 2NFhihions o8 2 5
THRERFT UL ARRITTE—CEET AT ERCEAL TS EE L 61, Cnd FA—KE» 6 &ehi
tﬁzL\ zfﬁ@T@“lﬁlﬁfJD%D ELT5A, $£72, SCHAEFER (1952, 1955) 8043 GODSIL OER &

, BAROHREMROESRICRE BB R 525 2 L 20D, SRSKS2RET 2 X5 nEE%
aétw®&%twH—Kﬁ®%$®m?£@&%%%bf@*ﬁ@@i&%&Mﬂ?%%%ﬁ@%5C&
BTN A,

FEETH, HMENSMOERITTRBD SN2, 21U, CROHEEDERET AEMITL %0 &

WA LD,

st B L #W
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