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Mesh size selectivity of gillnets for smallmouth bass Micropterus dolomieu
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Abstract: Smallmouth bass Micropterus dolomieu is an alien species in Japan, and it has a serious
crisis of biodiversity because it eats other fish, insects, etc. avariciously. A master curve of mesh
selectivity of gillnets used to pest control smallmouth bass was estimated with a maximum
likelihood method. Bi-normal model was selected and the curve skewed in the right side. While
seventy-nine percent of smallmouth bass gilled at backward than the upper end of opercular
region, seventeen percent of them caught at maxillary. We considered that the bi-normal model
was able to evaluate not only the gilled but also the tangled and the model was consequently
selected. When relative length (total length / mesh size) is approximately 4.0, “relative efficiency”
becomes the maximum (1.0). When we catch the smallmouth bass with gillnets, the appropriate
mesh size is the quarter of total length.
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Fig.O O Map of the Aokiko Lake. Grey shading shows the area where experiments were carried out.

Tableld O Technical parameters for the experimental gillnets. Net length (20m), net height
(1.35m) and netting material (nylon mono-filament 0.147mm) are the same
between each nets. Hanging ratio=(L-/) /L (hanging-in). L: stretched length of

netting; /: length of supporting rope.

Nominal mesh size (mm) 30 62 76 92

Measured mesh size (mm+ SD) 303+ 04 62.0+ 0.5 76.4+ 0.6 918+ 0.6
Net length (no. meshes) 1250 860 700 530
Net height (no. meshes) 25 19 15
Hanging ratio 0.6 0.6 0.6
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Tableld O Frequency distribution of total length of smallmouth bass Micropterus dolomieu

Length class, /i (cm)

Nominal mesh size (mm)

30 62 76 92 Total

7.6-125 4 0 0 0 4
12.6-17.5 6 1 1 0 8
17.6-22.5 0 5 0 0 5
226-215 1 23 5 0 29
27.6-32.5 0 1 21 4 37
326-315 0 5 12 13 30
37.6-425 0 1 3 5 9
No. net used, x: 13 13 13 13 52
Relative catch effort (xi/% ix:) 0.25 0.25 0.25 0.25
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Tableld O Frequency distribution of total length of crucian carp Carassius sp.

Length class, I (cm)

Nominal mesh size (mm)

62 76 92 Total

19.1-21.0 4 0 0 4

21.1-23.0 9 7 0 16

23.1-25.0 4 17 2 23

25.1-27.0 1 13 3 17

27.1-29.0 0 1 5 6

29.1-310 0 1 5 6
No. net used, xi 13 13 13 39
Relative catch effort (x:i/% ixi) 0.33 0.33 0.33

Tableld 00 The parameters of master curve of selectivity and the values of model deviance for smallmouth bass

Micropterus dolomieu

 Parameters Model
Model RRuR) 0(0a0) o 5" q, a, a, g/ MLL'  df deviance Pvalue AIC'
Normal
giestimated 446 094 024 020 027 021 01119 16 459 <001 2338
qi fixed 454 093 0.25 0.25 0.25 025 01123 19 476 <001 2287
Lognormal
giestimated 397 021 024 037 025 015 (1068 16 30.4 002 2237
qi fixed 427 021 025 025 025 025 (1087 19 399 <001 2215
Bi-normal
giestimated 539 177 1085 1151 029 040 021 010 0992 12 9.62 065 2164
3.94 0.49
qi fixed 6.55 195 7.65 813  0.25 0.25 0.25 025 01045 15 27.6 0.02 221
418 0.55
F Paramater of bi-normal model.
¥ Relative fishing intensity of each mesh size.
q] Maximum Log-Likelihood.
# Akaike’s Information Criterion.
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Fig.O O Master curve of gillnets selectivity for
smallmouth bass Micropterus dolomieu.
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Fig.OO 0 Master curve of gillnets selectivity for crucian
carp Carassius sp.

Tablel[d O The parameters of master curve of selectivity and the values of model deviance for crucian carp

Carassius sp.

) Parameterst Model
Model RRuR) 6(0acy) 51 q, q, q, MLL! df  deviance pvalue  AIC'
Normal
giestimated 331 032 0.33 0.33 034 04741 8 8.27 0.41 102.8
qi fixed 331 032 0.33 0.33 033 04741 10 8.26 0.60 98.8
Lognormal
giestimated 328 010 0.32 0.33 036  [046.73 8 6.24 0.62 1015
¢i fixed 327 010 0.33 0.33 033  046.74 10 6.26 0.79 97,5
Bi-normal
giestimated 316 019 044 143 0.64 0.25 012 04633 4 453 0.34 108.7
3.19 042
g fixed 331 032 278 1 0.33 0.33 033 04741 6 8.26 0.22 106.8
318 <0.01

+ Paramater of bi-normal model.
i Relative fishing intensity of each mesh size.
q] Maximum Log-Likelihood.

# Akaike’s Information Criterion.
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