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On the Body Composition and Morphological Character
of Yellowfin Tuna in the Mid-Indian Ocean.
By
Osamu HIRANO and Shozi TAGAWA

A training ship of the Shimonoseki college of Fisheries, the Shunkotsumaru,
carried out tuna line fishery in winter extending from 1954 to 1955 in the
Mid-Indian Ocean.

The authors discuss in this paper morphometric particulars for yellowfin
tuna, on the basis of the data obtained by this voyage.

Some characteristic findings are as follows.

(1) There are two modes in body length composition, 125— 130cm and 140
— 145¢cm.

(2) In general, female is bigger than male.

(3) Sex ratio of male-female is 57.7% to 42.3%.

(4) The body height of female is larger than that of male when measured
in individuals of the same body weight.

(5) The rate of growth and regression coefficient are larger than those of
specimens from any other fish grounds so far as body height and the
insertion from snout to the second dorsal fin are concerned.

(6) In the yellowfin tuna of the Mid-Indian Ocean, the first half of the
body is long, and the second half is short.
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Table 1. Morphometric measurements (cm) of yellowfin tuna from Mid Indian ocean, 1954, 1955.
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5 153| 148.8] 38 | 20 | 40 | 49.3 82 | 88 | 45 | 44  59.2| 46 5.5
5 | 46| 143.8 38,5, 27 | 38 | 44.5 77 | 80 | 4 39 | es.5 37.5| 5.0
© | 143|124.0) 33 | 27 | 33.5| 44 | 77 | 82 | 42.5| 41 | 51.5 34 4.7
6| 1s0l1s2.2) 88 | 28 | 40 | 48 | 80 | 8 | 40 | 40 | BS | 39 4.5
60 1591181.9] 41 | 30 | 4t | 49 | 85 | 91 | 44 | 43 | 65 | 7 4.9
5| 149|144 38 29 | 38 | 46 | 78 | 86 | 42 | 40 | 65 | 36 4.9
¢ | 122| s0.2i 31 ; 24 | 31 38 | o4 | €9 | 37 | 33 | 26 | 33 3.1
o | 124| 76.9, 29 | 22 | 33 | 42 | 66 | 70 | 38 | 34 | 24 | 31 4.2
¢ | 120| €6.9] 28 | 23 | 32 | 87 | 64 | 3 | 35 | 33 | 26 | 23 4.0
@ | 1200 72,0 32 | 23 | 3 38 | 66 | T 3 | 24 | 28 | 20 4.4
Q| 19| 69.4| 29 | 22 | 3 a6 | 6l | 63 | 33 | 31 | 27 | 31 4.0
51 119, e6.1| 28 | 22 | 31 | 38 | e4 | 7 | 33 | 31 | 28 | 34 4.2
& | 161]165.3| 42 | 29 | 42 | 50 | 84 | 8 | 46 | 45 | 69 | 34 5.4
6| 142]124.0| 38 | 28 | 38 | 46 | 77 | 83 | 40 | 38 | 46 | 31 5.0
6| 122 7.8 31 | 24 | 32 | s6 | 63 | € | 37 | 33 | 28 | 31 3.7
6 | 121] 72.0| 29 | 22.5, 31.5| 87.5| 65 | €9 | 36 | 34 | 25 | 32 4.6
6 | 151|132.2) 37 | 29 | 39 | 465 79 | 85 | 43 | 42 | 38 | 34 —
° | 1381075 3 | 26 | 26 | 44 76 73 | 41 | 39 | 53 | 33 4.2
6| 153| 1348 36 | 28.5 41 45 80 | 87 | 45 | 41 | 48 | 33 4.2
&1 134l 10757 34 | 26 | 35 | 40 | /0 | 75 | 40 | 37 | 39 | 29 4.5
e | 117] etz 28 | 21 31 | 35 | 61 | 65 | 32 | 31.5| 28 | 30.5| 3.9
@\ 128 74.4| 29 | 22 | 32.5| 38 | 64 | 69 | 35 | 34 | 32 | 32,5 4.2
6| 119 es.3] 295 22 ¢ 32 37 | 62 | €3 | 34 | 32 | 28 | 30 3.9
Q| 126, 100.0! 34 | 26 | 34 | 37 | & 75 | 3 | 36 | 40 | 34 | 48
© 125, 68.6 38 | 22 | 35 | 41 | 67 | 72 | 37 | 33 39 32 | 4.2
& | 114 855.4, 28 | 20 | 31 | 875 59 | 66 | 33 | 33 | 20 | 29 4.2
5| 139|110.0) 35 26 | 37 | 45 | %6 | 77 39 | 40 | 40 | 32 4.8
& | 123| 72,00 30 | 22 | 33 | 28 | 66 | 71 | 35 | 33.5| 28 | 3l 4.0
° | 141]107.5] 35 é 27 | 37 % 43 | 74 7 40 | 28 | 33 | 31 a1
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3 1381 78.51 31 24 35 44 73 74 28 36 | 30 33 4.2
? 145 | 115.7 | 36 28 37 42 75 30 41 39 61 33 5.0
3 1231 74.4( 30 25 33 41 66 71 28 37 25 33 4.0
3 129 74.4| 31 24 36 41 69 75 39 37 31 32 4.0
3 140 103.3] 36 27 37 41 74 79 40 37 39 37 4.0
8 129| 89.3| 31 24 33 37 65 72 36 33 26 31 4.0
3 126 | 62.8| 34 23 33 36 64 71 28 34 34 34 —
] 128 95.9| 32 24 33 36 6 73 38 34 31 36 4.0
Q 140 114.1| 34 26 35 37 71 78 41 36 38 33 4.8
2 125) 82.6| 30 23 33 35 63 69 35 33 33 34 3.9
8 131} 90.9| 33 25 35 37 66 73 38 36 30 37 3.8
2 1411 107.5| 34 26 37 41 72 79 39 37 52 32 4.7
? 120| s82.6| 81 24 33 38 67 74 39 34 30 32 4.2
3 150 | 140.5| 40 30 40 42 75 84 44 40 53 36 4.4
3 1381 107.5 1 36 27 35 39 71 79 41 36 40 36 4.4
? 135 90.9| 31 26 34 37 70 76 39 35 42 35 4.5
? 128 82.61 29 23.5| 32 38 64 71 37 33 27 33 4.2
8 138 107.5¢ 34 26 34 40 73 79 40 36 34 34 4.7
6| 142)115.7| 37 | 28 | 36 | 4l 72 | 82 | 41 | 37 | 42 | 36 4.8
8 129] 99.2, 33 25 35 39 72 78 40 35 42 35 4.8
s 130 90.9| 32 23 34 36 66 72 38 34 39 35 4.0
? 128 | 80.0| 30 23 33 32 66 72 37 34 | 29 33 4.0
? 126 78.5| 31 23 32 36 65 71 38 33 28 32 4.0
3 127 8z.6| 31 23 33 35 65 72 36 34 35 32 4.0
? 122 7.1 27 22 31 33 62 70 35 32 29 32 3.8
Q 144 | 107.5| 36 27 36 40 73 81 42 38 58 35 4.1
3 142 | 115.7 | 36 27 36 37 71 79 42 38 43 34 4.2
Q 123 82.6| 30 23 32 36 65 73 29 34 30 31 4.0
3 128 78.5] 32 24 32 36 66 71 37 33 31 34 4.2
@ 129 90.9| 31 24 32 35 65 74 38 34 38 34 3.7
3 150 | 143.0| 38 28 38 39 74 83 ) 39 58 37 4.9
3 152 ] 132.3| 38 28 40 41 75 85 45 38 52 34 4.8
? 136 | 103.3| 33 25 35 37 68 77 40 36 48 35 4.8
3 135 | 97.6| 34 25 34 38 69 74 37 36 34 34 4.2
3 138 | 111.6 35 27 35 38 71 78 40 37 41 36 4.9
3 134 | 107.5| 34 25 38 37 70 77 38 35 39 37 4.1
5 129 | 78.5{ 30 23 33 36 64 71 37 34 27 35 3.8
Q 122] 70.3| 29 21 31 34 62 89 34 32 28 32 4.2
3 1271 78.5| 32 24 33 35 66 72 39 35 24 35 3.8
? 130 78.5| 3t 23 32 36 68 73 36 33 43 35 4.2
Q 1361 90.9] 33 25 35 37 68 76 39 35 40 33 4.0
g 129 ©0.9| 32 24 33 36 65 72 35 34 31 33 3.8
8 141 111.6] 36 26 35 38 71 78 33 36 36 35 4.5
8 128 78.5] 30 23 34 36 65 73 38 34 27 30 3.8
Q 135 95.1] 32 25 35 37 68 77 40 36 62 39 4.2
5 123 80.2] 30 23 32 34 62 63 36 33 31 33 3.9
5 130 78.5] 31 24 33 36 66 72 37 33 31 35 4.2
2 122| 66.1| 33 21 32 33 61 69 34 28 27 — 3.8
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5 125| 74.4| 33 ' 23 32 34 f 63 71 38 33 f 35 | a2 4.1
&) 146[ 132.3| 37 23 37 35 73 82 40 38 | 51 ! 34 4.8
3 145I 107.5 35 ( 26 36 39 f 72 80 42 | 37 43 34 4.3
& | 141 124.0; 35 J 26 35 39 | 7 78 39 | 36 50 r 33 4.5
& | 153/ 148.8) 40 | 29 | 40 | 42 | 77 | 88 | 46 | 41 | e | 37 ’ 5.0
5 45| 132.3] 37 { 27 37 39 ’ 74 80 | 41 [ 38 46 f 35 I 4.1
( 3 150' 140.5| 38 23 33 40 75 83 42 i 39 59 34 | 4.6
3 148j 140.5 | 39 28 38 41 74 81 43 | 39 [ 66 { 33 ‘ 4.7
5| 142(124.0| 36 | 27 | 36 | 38 | 72 | 81 | a4 | 36 | 39 | 35 4.6
Q 133 99.2| 33 24 34 ' 39 68 75 40 35 35 31 | 4.6 |
Q 131 99.9] 33 26 34 37.5| 68 75 37 r 35 45 35 } 4.7
? 149 | 107.5| 35 26 1 36 38 70 78 42 j 38 48 32 l 3.9
’ & 143 125.7| 36 27 | 36 40 70 78 42 | 37 51 52 | 4.5
e 132 90.9| 31 24 j 34 36 67 75 38 j 34 33 32 3.8j
/ 5 138 107.5i 35 26 J 35 33 70 79 41 ’ 36 40 30 4.2
Q | 135 103.3; 34 25 | 4 | 36 68 76 40 | 36 41 38 3.2
Q 137] 111.6| 36 25 | 35 | 38 70 77 | 39 37 33 35 4.7
3 127 86.8| 31 24 f 33 1 56 | e4 71 37 34 29 36 3.9
& 136 111.6’ 35 26 } 35 f 39 70 78 40 36 50 35 4.0
5 142 132.3ﬁ 39 A } 43 74 80 42 38 58 33 4.3
3 146 | 124.0] 37 28 ! 3 | 4l 76 83 43 40 41 35 4.6
Q 1391 107.5| 32 25 | 35 39 69 79 40 26 40 34 4.8
Q 128 78.5| 31 | 23 | 34 | 36 67 74 38 35 38 34 4.2
o | 132 9.2 32 | 25 | a4 % 35 68 75 | 41 35 38 35 4.0
8 ! 145 124.0] 36 [ 27 [ 36 |39 || m | 37 7 38 4.3
Table 2. Results of measurement and reliability of morphological characteristics by sexes.
’ { Mean value
J & @ Total *
Length of body 136.013::0. 347132 414-20. 103]124. 163-10. 231
weight of body 48.746+0.360| 44.1644-0.297 46.890--0.226
Hight of body 34.53540.009| 32.8794-0.096| 33.80240.078
width of body | 25.997:£0.077| 24.897+0.072| 25.519--0.055
Standard deviation Coefficient of variation
| & ? Total * & @ Total *
10.212:0.245 2.596£0.073] 9.633-£0.163| 7.508--0.180 1.961--0.055 7.180-40. 122
10.560--0.255| 7.48940.209 9.446-10.159| 21.663-0.775 16.957-£0.476 20.1454-0.341
3.085:£0.007 2.398+0.068 2.989+0.055 8.933+0.222 7.293--0.308| 8.843--0. 163
2.211-0.055 1.789:t0.051} 2.145+0.039) 8.50540.209 7.186+0.206| 8.406--0. 154

*linchuding samples sex unknown
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\‘\\\ Groups Male 3
——— ]
ltems \\ Mean Value gtaf&da.rd COGFF.ICI?H{: of
— eviation variation
Hight of body/L < 100 25.1364:0.069 0.955--0.049] 3.79910.193
Width of body/L % 100 18.705--0.059| 0.828--0.042 4.4274-0.225
l.eagth of head/L x 100 26.1824-0.059] 0.81940.042] 3.1284-0.519
Position of first dorsal fin/L % 100 29.523--0.144] 2.005--0.102] 6.7914-0.345
Position of second dorsal fin/L x 100 52.079-40.114] 1.594-0.081 2.06140.156
Position of anal fin/L x 100 56.409--0.077] 1.072-40.085| 1.900-40.096
Position of ventral fin/Lx 100 28.8074-0.065] 0.90940.046| 3.15540.161
Position of pectoral Fin/L =100 26.9204-0.074] 1.02940.052| 3.822:40.194
Length of anal fin/L % 100 28.340-:0.453| 6.664-0.339) 253.514:-1.196
Length of pectoral fin/L 100 25.261-40,140, 1.952-0.099! 7.729-+0.393
Diameter of eye/Head lengthx 100 12.1984-0.0701 0.965-£0.049] 7.91140.408
Female @ | |
T 17 Standard Cofficient of . ; T T Ms—MQ
Mean value | deviation variation _ﬂiM 8 —MeR (P2 (2P ) V(5 P)2 +(9P:)?
24.452--0.125] 1.45320.088] 5.94240.360] 0.684 0.143 4.783
18.484-50.060! 0.70740.042) 3.825--0.231 0.221 0.084 2.631
25.8554-0.074| 0.863-£0.052f 3.338-£0.202 0.327 0.094 3.478
29.387-L0.165] 1.9184-0.116 6.527-:-0.395 0.136 0.219 D.621
51.903-40.119 1.396--0.084] 2.6894:0.163 0.176 0.164 1.073
56.58140.0920 1.082-40.065 1.9124:0. 116 0.172 0.119 1.445
28.984--0.094| 1.10040.067] 3.795+0.230, 0.177 0.114 1.552
26.8714+0.111 1.2960.078 4.823-4+0.292 0.049 0.133 0.368
28.48440.498 3.810:£0.352 20.397+4-1.237 0.144 0.743 0.193
25.1174-0.148  1.703-+0.105 &.803-:0.419 0.144 0.204 0.705
| 12.434-1-0.087  1.01940.062] 8.195-+0.499 0.236 0.1t 2.126
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Fig. 1. Length composition of the yellowfin tuna. cmbl [, A 52.50kg LD HD
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Fig. 2. Weight composition of the yellowfin tuna.
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DHIREE 2 BORTRT EF 3ED
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Fig. 5. Weight composition of the yellowfin tuna.
] -eeees Male, - Female.

Table 3. Percentage of occnrrence of the maximum size in male and female.

B Number Number of | Number Number of
of individuals uo{_- individuals
Sex . above 140cm % Sex . above 140cm %
rsnpeencs,'- in body SPEEI™ i body
) length mens length
‘ male 392 183 46.7% male 391 154 39.4%
Frequency | —| Srequency -
| Female | 287 61 21.3% Female | 289 40 13.8%
| , |
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Table 4. Statistics of linear regressions of measurements of Mid Indian yellowfin tuna.
All logarithms are to base 10.
N=number in sample.
X ,y=means of X and Y.
Sx?, Sy2, Sxy=suns of squares and products about the mean values %, 7.

Sxy
b—S 5 regressin coefficient of v on x.
, S b2 Ss . o
S~:*N —,  estimate of variance about regression line.

a=y intercept of regression line.

X y N X y Sx2 Sy2 Sxy b s a
,Teorfgt]h ﬁzﬂth 150, 1352 351 1399040 89111 325053| 0.23234)  9.58  36.876
ol JhsEdorsal s ssl ool 1099040 202808 Se4ssal 0.26052| 26.95  45.776
L":;’t]h ff’nd dorsal | 150 1352 702) 1399040 409040, 689284| 0.49268| 21.66|  35.897
Lont;‘t'h Anal fin | 180  1852| 763 1399040, 397230 712190 0.50906| 15.30  74.751
Total Ventral . B - . .
longth | fin IS0, 1352 390 1399040 112150 351420 0.25119 12.69]  50.391
jotal | Greatest | 5p0 g 336| 1399040 140895 393336| 0.28115 1 -
longth | bedy depth | 13 1352) 336 139904 8 336 0. 4.31) —44.115
Head Diameter b ol arieal oama il e -
lorgth | of iris 147 351  42.9 86188 2403.1 7861.9 0.09122]  3.41]  10.882
Log Total | Pectoral - 37 veaia o 5 73
lomgth | longth 148] 3.1309 337 0.16810]  76414143.49309 258.73 39.62 —473

gT
,L;gth"ta[ feonggt"‘h”al 150| 3.13097| 2.58846/ 0.17042) 2.05644 0.42389| 2.48733| 2.48228| —5. 19930
Log Total|Log Body P . o
longth | weight 150| 3.13097| 2.00303, 0.17042 1.57798| 0.44506 2.61155| 0.05310| —6. 17365
BHoOEs  174.3% Mg DR 3 15.2%
{3 = 59.5% GE = 43.1%
Upiit & b 85 1 EIE BT IRIE O P 42.5%
v BLEE ” 46.5%
v B E ” 43.2%
v B ” 41.5%

CNOOFBEICBRESARIBEN2E4EZD» 5D 5 EROBY TH S
(1) Head length y on total length x
y = 36.876 + 0.23234 x
(2) Snout to insertion of first dorsal fin y on total length x

y = 45.776 + 0.26052 x



132 - N RN IDi BT 6 (1)

(3) Snout to insertion of second dorsal fin y on total length x

y = 35.897 + 0.49268 x
(4) Snout to insertion of anal fin y on total length x
= 74.751 + 0.50906 x
(5) Snout to insertion of ventral fin y on total length x
y = 50.391 + 0.25119x
(6) Length of pectoral fin y on totil length x
y = 258.7log x — 473
(7) Length of anal fin v on total length x
= 0.00000632 x 2-48738
(8) bod‘y wejight of pounds y on total length x
y = 0.00000067 x =-61155

S BB T RE B9 4 B

I.E o & =
1) B i
150cm OFOBROES SEESOBRIBESE, BoXOEY Thi,

(R

A 100em

Table 5. Comparison of length of anal fin, 100cm., 150cm. total length.

Length of anal fin  (mm)
Locals e Growth rate (%)
Total length 100cm | Total length 150cm
Our Mid Indian samples 183 502 147.3
S. W. Pacific samples 298 647 117.1
Hawaiian samples 197 499 153.3
Angola samples 190 428 125.3
i Costa Rica samples 171 357 108.8
‘ S\W. Great Sunda lsland samples 224 641 186.2

100cm TiZ IAZVAD DL D EL, BHAEE ~vA4, 7035, ALTEOREO
LD b, COERREEATED O EOHTREART, 733, a2 ) D60
@%fﬁmﬁﬁéommmf@:z&uw,7yj5,nv4@%@i%§m PR A,
2 A OEEE VEL, MOREER L b REOBESVEKRORE & i BEE TN 5 Hihs
L5415,

2) M I

(REH3 100cm & 150em DEFOIHEOE S & FE - ORBRRIFH 6 ZET HOEY TH oD £
£ 100cm TIEPERASEED L D X b E L, MOMEHD s 0L h—RITE,. COEHRIEE
DEIOHEGICR L, BEORE & BT AEAPR A, 150cm THEIX2 ) HOHE
BlesehA EEDC D, 150cm Pl EOKREOMEETEMAOHEEOMND DX HENFBHE

TEEN D,
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Fig. 6. Relation between length of anal fin Fig. 7. Relation between length of pectoral
and total length. fin and total length.
A e Mid Indian samples. A e Mid Indian samples.
B ceee-- S. W. Pacific samples. B oeeens S. W. Pacific samples.
C oeeeee Hawaiian samples. C e Hawaiian samples.
D -eeee Angola samples. D oo Angola samples.
E ceeee Costa Rica samples. E ooeeees Costa Rica samples.
E - Sunda samples. SRR Sunda samples.
Table 6. Comparison of length of pectoral fin, 100cm., 150cm. total length.
Length nf anal fin  (mm)
Locals Growth rate (25)
Total length 100cm | Total length 150cm
Our Mid Indian samples 303 349 15.2
S. W. pacific samples 318 363 14.2
Hawaiian samples 292 379 26.4
Angola samples 279 374 34.1
Costa Rica samples 270 348 28.9
S. W. Great Sunda Island samples 294 359 22.1

1) W E

HED 100cm & 150cm OOFHE HE & OBEELZRT LB 7 HEINOMY TH B, —
fricax &y m, AL @%@ibﬁ&m L, NTABDEY B REV, NEWEERTIZFE
BATEE, 7T IO DE AL, KESEERTRINCEUTAE N, A5, (KR
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Table 7. Comparison of head length, 100cm., 180cm. total length.

Locals

Our Mid Indian samples

]

|

|

|

S. W. pacific samples 4(
Hawaiian samples !
Angola samples ‘
Costa Rica samples ‘E
|

S. W. Great Sunda lsland samples

Head length (mm)
Total length 100cm | Total length 150em Growth rate (%)
269 385 43.1
274 380 38.7
258 371 43.8
272 384 41.2
273 390 43.2
273 390 43.2

Table. 8. Comparison of snont to insertion of 1st dorsal fin, 100cm., 150cm. total length.

Locals

Our Mid Indian samples
S. W. pacific samples
Hawaiian samples
Angola samples

Costa Rica samples

S. W. Great Sunda samples

Snout to insertion st dorsal fin (mm)
Total length 100em | Total leagth 150cm Growth rate (%)
306 436 42.5
299 404 3501
283 412 43.1
295 416 41.0
295 427 44,7
299 437 46.2
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Fig. 8. Relation between head length
and total length.

A e Mid Indian samples.

B eeeees S. W. Pacific samples.
C ooveene Hawaiian samples.

D eeee Angola samples.
[ Costa Rica samples.
Eoeeeee Sunda samples.
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Fig. 9. Relation between snout to Fig. 10. Relation between snout to
insertion First dorsal Fin and total length. insertion second dorsal fin and total length.
A e Mid Indian samples. A e Mid Indian samples.
B oeeeeee S. W. Pacific samples. B eeees S.W. Pacific samples.
C ooene Hawaiian samples. (ORERES Hawaiian samples.
D oeeeees Angola samples. D e Angola samples.
E e Costa Rica samples. E e Costa Rica samples.
Foeeeens Sunds samples. Eooeeees Sunda samples.

Table 9. Comparison of snout to insertion of 2nd dorsal fin, 100cm.,150cm. total length.

Snout to insertion 2ad dorse! fin (mm)
Locals Total length 100cm | Total length 150cm Growth rate (%)
Our Mid Indian samples 529 775 46.5
S. W. pacific samles 541 743 37.3
Hawaiiar samples 514 748 45.5
Angola samples 529 758 43.1
Costa Rica samples 526 765 45.4
S. W. Great Sunda samples 535 755 41.1

Table 10. Comparison cf snout to insertion of ventral fin, 100cm., 150cm. total length.

Snout to insertion of ventral fin (mm)
Locals Total length 100em | Total length 150cm Growth rate  (76)
Our Mid lndian samples 301 426 41.5
S. W. pacific samples 320 429 34.1
Hawaiian samples 292 418 43.2
Angola samples 302 425 40.7
Costa Rica samples — — —
S. W. Great Sunda samples 296 424 43.2
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Fig. 11. Relation between snout to Fig. 12. Rleation between snout to
insertion ventral fin and total length. insertion anal fin and total length.
A e Mid Indian samples. A e Mid Indian samples.
B oseeees S. W. Pacific samples. B e S. W. Pacific samples.
C e Hawaiian samples. (ONERERES Hawaiian samples.
Do Angola samples. D e Angola samples.
[ Costa Rica samples. E o Costa Rica samples.
Foeeeees Sunda samples. o Sunda samples.

Table 11. Comparison of snout to insertion of anal fin, 100cm., 150cm. total length.

Srout to insertion of anal fin  (mm)
Locals Growth rate (%)
Total length 100cm | Total length 150cm
Cur Mid Indian samples 585 838 43.2
S. W. pacific samples 612 823 34.5
Hawalian samples 569 824 44.8
Angola samples : 582 832 43.0
Costa Rica samples 589 856 45.3
S. W. Great Sunda samples 572 826 44.4
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Table 12, Comparison of greatest body depth,100cm., 150cm. total length.

Greatest body depth  (mm)
Locals Growth rate (%)
Total length 100ecm | Total length 150cm

Qur Mid Indian samples 237 378 59.5

S. W. pacific samples 271 361 33.2

Hawaiian samles 254 381 46.1

Angola samples 261 395 51.3

Costa Rica samples 255 383 50.2

S. W. Great Sunda samples 257 383 49.0

2) W

PEEHY 100em & 150cm a)lﬁf@{ﬁiﬂ“fobif’m“ R IRT EEBI3ED@ D Th B, ZUI/NE A
RTEPHREAEED S DXL H T2/ & 7 MDEN DD § O X bRk 3. KE2METE

TAEN HDEDEMAE 'm]l)"c‘a‘b/ofw DN DIFHD b DL DR L/ X IEE G
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Table 13. Comparison of body weight, 100cm., 150cm. total length.

Body weight (Pounds)
Locals Growth rate (%3
Total length 100ecm | Total length 150cm

Our Mid Indian samples 45.8 132.1 188.4
S. W. Pacific samples 50 134 168.0
Hawaiian samples 43 144 234.9
Angola samples — — —
Costa Rica samples 40 132 230.0
i' S. V. great Sunda samples 43 138 220.9

B, L (1952) @ACFEEREHE O F N2 v a7t 13lem LIS L E — BHSE
A 140cm (I s =~ F 5 L b DL 54, FETKE 35~37kg ObLOBERL DT
W ADINT 45~50kg DRIED & O b Y 6N AFH2HE L1z, MEIIEOMENL (1955)
P TIARSSENERED 2 N E < e OEEHANIZ 131 ~140cm D% 36.26%, 141~150cm %

9%, 121~130em 93 16.96% it Lize X, SCHAEFER (1948) (3HR 7 X ) 4T
80~90cm, TA LY B TO~100cm DBFEELDTNBERIRA, FE)I1 (1949) €1 h
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ﬁ&@4%ﬁﬂ@,¥%5%g( 1.29m), 7 a L 2gTHEE57kg (1.38m), R &ifEkk, o
2R T gl T 50kg (1.29m), N A TIZ 1.0~1.8m, 13~75kg T FI538kg T
HBHEFR LTI, HEELEMRE T2 M1 o FEEOF ANE v 7 0 3L EEE 134.163cm
T 125~130cm & 140~145cm i 2D E — K P3HE N, BT 140~145cm DFTHER 2 0 ElS
2R, FEREL 46.80kg T48.75kg it AW E—~ FPRAD SN, BIRHENOIET
EHELRIT DUV TTHEDS 68.4%, HEDS 31.6% %R UTco FEEENHE UIIHE CIZHED 57.7%,
WEDs 42.3% 2/RUTCIEY, S 3T D B 3255 2 23— HED S8 2 ENC H o 1s &
Bt s, wm&ﬁm@®$ﬂﬁvﬁm@%%@%A@M®ﬁﬁ@é&ﬁ@m%ﬁcmmf

AT, mﬁnﬂmfﬁmfﬁéo, UWRBUIMEOE S, Wind b8 2 TREAE A

DEERE, NMOEEIED 5Nz AUk 3 DMEETIZ, M%@%é®&§@%éi#%c@
EAEDRLE & HITONEED $ O & OZERIIEEAT 2 HLF 5 NI AEREDBRL & —3 L
t@m@mbiméo%wioﬁl B2 EE, BEEOEHOREDE &MY THETH
%o FRCU S OB 2 BRIZEOERICRW T, REDHIG & HE14EO X DEBRE MO

Table 14. Regression cofficients for various dimensions on total length, for samples from

Mid Indian, S. W. pacific, Hawaii, Angola, Costa Rica, S. W. Great Sunda Islands and American

West coast.
Head |lnsertion Insertion|Insertion|Insertion/Greatest| Length
Locals Ist 2nd body

length | dorsal | ventral | dorsal anal depth anal
Our Mid Indian samples 0.23234] 0.26052 0.25119| 0.49268! 0.50906| 0.28115| 2.48733
S. W. pacific samples .021202| 0.20971] 0.21822| 0.40469| 0.42182] 0.18083] 1.90955
Hawiian samples 0.22567| 0.24821] 0.25259 0.46914| 0.51941] 0.25469| 2.28934
Angola samples 0.22380} 0.24190 0.24740| 0.45840, 0.50210| 0.26780| 2.00815
Costa Rica samples 0.23504| 0.26346 — | 0.47675] 0.53508| 0.25550| 1.83200
S. W. Great Sunda samples 0.23417) 0.27687| 0.25567| 0.43915) 0.50854| 0.25091| 2.58067
American Wes: Coast samples . 0.24356| 0.26148| 0.27244] 0.48358| 0.54383 — —

DIFRO DL D K&V, HOFIBEOR L BB 1 WE o E 2 HiE s o) M8k
L OREOH GV RENELERLUTED, RCEE 15em 2L EOMEEICHNTE L, §E
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