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Biological Studies on Bullet Tuna(Aduxis rochei)
in the Eastern Water of Taiwan(I)

~Morphometric Study—
Choung Chen

624 specimens of ‘bullet tuna (Auxis rochei) were collectéd from August 1985 to July
1986 in the eastern.water of Taiwan. The meristic characters and morphometric ;char;;cter
were studied. The results .obtaine'd reveal that: '

1. Meristic characters:

The number of lst dorsal fin spines ranges,from IX to XII, mode at XI; the
number of 2nd dorsal fin rays ranges from 9 to 13, mode at 11; the number of
"dorsal finlets ranges from 7 to 9, mode at 8:; the number of pectoral fin rays ranges
from 21 to 24, mode at 22; the number of anal fin rays ranges from: 11 .to 15,

mode at 13; the number of anal finlets ranges from 6 to 8, mode at 7; the number

of gill rakers ranges from 4l to 48 mode at 44 and the number of vertebrates is .

39.
2. - Morphometric character:
Head length was used as an index of morphometric character. Covariance analysis
is gmployed to perform the task, which showed thé bullet tuna (duxis rochei) caught

_in the eastern water of Taiwan are homogeneous.
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- Fig. 1 Sampling stations for-bullet tuna

H.L : Head length
F.L : Fork length
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Fig. 2 Body parts measured in present study.
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Appendix Table 1 Comparisons of meristic characters of Auxis

rochei between male 'and female.
a) Sample from Hua-Lien :

Characters - sex N Range X S.D Comparison .
1st Dorsal Fin Male 88 IX-X1 1071 - 0.729 NS
Spines ‘ Female 93 IX-XII . 10.66  0.728 "
' . Male 118 9-13 - 10.80  0.867
2nd Dorsal Fin Rays pooole 127 9-13 10.87  0.896 "
Dorsal  Finlets. Female 123 .7-9 7.98  0.359 ¥
. Male - 102 21-24 22.43 0719 .
Pectoral Fin Rays g o6 115 21-24 22.50  0.745 '
Anal Fin Rays Male 102 11-15 1272 0.887 .
4 Female 107  11-15 1275 0931
Anal Finlets Male 126  6-8 7.00  0.227 .
Female 114 6-8 6.99 0.232
: Male 96  42-48 4471 1.653
Gill Rakers Female 83  42-48 4473 1.682 "
Male 55 39 - © 39 0 "
Vertebrates Female 61 39 39 0

b) Sample from Hsin-Kang

Characters sex N Range X S.D Comparison
1st Dorsal Fin- Male 124 IX-XI1 10.62 0.667 N.S
Spines Female 112 IX-XII 10.62 - 0.687 :
' . Male = 135 9-13 10.88 - 0.898 "
'2nd Dorsal Fin Rays genaje 139 9-13 1091 0.948
. Male - 160 7-9 8.02 0.320 "
Dorsal - Finlets Female 151  7-9 ~ 8.03  0.373 -
Poctoral Fin Rays  Male 127  21-24 22.46  0.787 "
Y$  Female 131  21-24 22.48  0.797
. Male 136 11-15 12.92 0.863 "
Anal Fin Rays Female 141  11-15 12.97 0910
Anal Finlets Male 158 6-7 6.97 0.168 "
; Female 173  6-8 6.96 0.196
Gill Rakers Male - 98 41-48 44.65 .1-658 "
i Female 113 41-48 44.56 1.770
Male 61 "39 39 0 "
Vertebrates Female 72 39 . 39~ 0
N: Sample size. X : Average. 'S.D: Standard de'vi'a‘tion-

N.S : Not significant, P> 0.05.
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Table 1 Comparisons of meristic characters of Auris
rochei between Hua-Lien area (R1) and Hsin-
Kang area (R2).

Characters Group N Range X S.D.  Comparison

R1 216 IX-XII 10.71 0.7497 N.S

1st Dorsal Fin Spines R2 270 IX <XII 10.63  0.6839
-2nd Dorsal Fin Rays g; gz; g:;g }8% 8.338(1) "
Dorsal Finlets g; 3111(1) ;:g Z;g; 8;;%; "
Pectoral Fin Rays g; ;;g gijz giig 8.;8;2 "
Anal Fin Rays R2 2s3 115 Laer osesy "
Anal Finlets ' g; ggg 2:? ggg 8%2?? "
Gill Rakers R2 230 sias  aedo iz
Vertebrates g; ‘ g; gg ;g g "
N : Sample size. ' X : Average. S. D. Standard deviation.

N.S. : Not significant, P > 0.05.
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Fig. -3 Frequency distribution of ‘the meristic characters

for Auxis rochei of different origin combined.
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Table 2 Comparison of regression lines of head length and fork len

length relationship between male and female.

a) Sample from Hua-Lien.

Deviations from

within df Zx2 Zxy Zy? gg{fff. Regression
df ss Ms
1 MALE 44 140.3445 35.2867 9.3800 0.251 43 0.507895 0.011812
2 FEMALE 47 142.8667 35.5617 9.7598 0.256 46 0.403121 0.008764
3 - - - - - - 89 0.911016 0.010236
4 Pooled. W 91 283.2112 71.8484 19.13980.254 90 0.912440 0.010138
s - . Difference between 1 441474 0.001424
slopes
6 Between.B 1 0.0007 -0.0025 0.00816 - - - -
W + B 92 283.2119 71.8459 19.14796 - 91 0.921913 -
8 - - . Betweenadjusted ;450093 0009473
means , .
Comparison of slopes F = 0.13912 df = 1,89 N.S. P> 0.05.
Comparison of elevations F = 0.93441 df = 1,90 N.S. P> 0.05.
b) Sample from Hsin-Kang.
Reg. Deviations  from
within df  Ix? Zxy Zy* ngf‘f. Regression
: df ss -Ms
1 MALE 49 163.5200 41.114010.7928 0.251 48 0.455465 0.009489
2 FEMALE 54 249.9971 64.687317.32182 0.259 53 0.583839 0.011016
3 - - - - - - 101°1.039304 0.010290
4 Pooled. W 103» 413.5171105.8013 28.11462 0.256 102 1.044603 0.010241
5 ) ) _ Difference between 1 0.005299 0.005299
slopes
6 Between. B 1 0.00141 -0.0012 0.001 - - - -
W + B 104 413.51851105.8001 28.11562 - 103 1.046309 : -
8 - - - Between adjusted 1 0.001706 0.001706
means _
Comparison of slopes F = 0.51497 df = 1,101 N.S. P> 0.05.

Comparison of elevations F = 0.16659 df

it

1,102 N.S. P> 0.05.
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Fig. 4 Rglationship between head length and fork length

of samples from Hua-Lien (R1) Hsin-Kang(R2).
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Table 3 Regression statistics of head length on fork
length of Auxis rochei.

-Sampling area N

1 = correlation coefficient;

- sx SY sx¢ sy
Hua-Lien . 93 2705 682.9 78960.9 5033.69
Hsin-Kang 105 30509 - 757.6 89061-1 5494.38
Sampling area SXY b a I ot
Hua-Lien 19934.69 0.25368 -0.03561 0.976 42.415
Hsin-Kang 22118.77 0.25585 -0.21888 0.981 51.621
N = number"\ised in samples; S = summation; X = fork length(cm); -
Y = head length(cm); b = regréssion coefficient; a = intercept;:

= the value for testing the significance of b. -
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Table 4 Comparison of regression lines of head length

and fork length r‘elationship among the sam-

ples from Hua-Lien(R1) and Hsin-Kang (R2).

slopes

Source of variation df ~yxz yxy ry? b df Ss.s. M.S.
R1 . 144 523.101 137.523 37.941 0.263 143 1.78627 0.0125
R2 173  630.336 158.314 42.669 0.251 172 2.90176 0.0169
315 4.69343 0.0149
" Pooled 317 1153.437 295.837 80.610 0.256 316 4.73284 0.0150
Difference between 1 0.03941 0.03941
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Fig. 5 Relationship between head length and fork length

of Auxis rochei samples from Hua-Lien and Hsin<Kang.
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