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The effect of pelvic fin removal on the swimming of fox jacopever Sebastes vulpes fry
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Central Fisheries Research Institute, Hokkaido Research Organization, Yoichi, Hokkaido, 046-8555, Japan

In artificial seedling release of the fishes, removal of the pelvic fin is widely used because it is a low-cost method that can

be implemented in the juvenile stage. However, the effect of pelvic fin removal on swimming ability has not yet been

investigated. In this study, we evaluated the effects of pelvic fin removal on the swimming performance of the fox jacopever

Sebastes vulpes fry. Swimming time was measured at various flow velocities with total lengths of 40, 50, and 60 mm fry, after

removing one of two pelvic fins (experiment) or untreated (control). Analysis of swimming time measurements showed that

the critical swimming speed (Css) increased with growth. There were no significant differences between experiment and control

groups for the swimming curves and the Css. Furthermore, the swimming ability indices (SAI) were almost the same.

Therefore, we believe that pelvic fin removal does not influence linear swimming.
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Table 1 Mean total lengths of experiment and control fishes
for each 40 mm, 50 mm, and 60 mm classes. p is
the probability that the mean value differs between

the experiment fishes and control fishes.

Total length classes

40mm S0mm 60mm
E C E C E C
Mean 4028 4034 4992 50.02 5995 59.69
S.D. 1.05 1.06 1.24 1.14 1.27 1.18
n 60 60 60 60 60 60
p 0.720 0.648 0.241

E: Experiment, C: Control
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Fig.1 View of a fox jacopever fry (total length: 60 mm) with
one of the two pelvic fins removed. Dashed circle
indicates the position of removed pelvic fin.
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Fig.2 Diagram of small waterflow tank.
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Fig.3 Relationship between flow velocity and swimming
time of fox jacopever fry (total length: 40 mm).
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Fig.4 Relationship between flow velocity and swimming
time of fox jacopever fry (total length: S0 mm).
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Fig.5 Relationship between flow velocity and swimming
time of fox jacopever fry (total length: 60 mm)

Table 2 Estimated coefficients a, k, and error term o of
experiment, control, and experiment and control for
every total length classes and results of likelihood
ratio test. T is statistical value of the likelihood ratio
test, df is degree of freedom.

Total length classes

Coefficients 20 mm_ S0 mm_ 60 mm

E&C o 5.28 5.42 3.87

E k 0.30 0.19 0.14

E a 113.13 7134 7521

C k 0.26 0.20 0.13

C a 81.59 7693 68.27

E&C o 5.42 5.44 3.98

E&C k 0.28 0.20 0.13

E&C a 95.89 74.09 71.84

S T 5.51 0.76 5.90

Likelihood df 200 200  2.00
ratio test

0.06 0.68 0.05
E: Experiment Group, C: Control
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Table 3 Estimated SAI (Swimming Ability Index) for every
total length classes.

Total length classes
40 mm 50 mm 60 mm
E 5.1 6.6 10.2
C 4.8 6.7 10.1
E&C 4.9 6.7 10.2

E: Experiment Group, C: Control

Table 4 Estimated Css ( Critical swimming speed), its
estimation error (SD), significant level p between
experiment and control groups, and standardized
Css (stdCss) of experiment and control for every
total length classes.

Total le:;lgrtnli EorC Css SD* p* stdCss
40 E 113 027 2.8
C 11.1 0.15 0.27 2.8
50 E 16.1 0.26 32
C 163 024 032 33
60 E 262 0.19 4.4
C 258 0.10  0.04 43

*: Estimated by bootstrap method
E: Experiment Group, C: Control
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