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Body size and maturity of shishamo Spirinchus lanceolatus going upstream into the Mukawa River, Hokkaido
TeTSUYA YAMAZAKI*, RyotarRo ISHIDA? Daiset ANDO?, Syu-icut MANO? and Satosar KUDO*
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The shishamo catch along the Pacific coast of southern Hokkaido has drastically decreased in recent years. This study
investigated the migration ecology of shishamo, an anadromous fish, in the Mukawa River, its primary spawning ground in
Hokkaido, from 2018 to 2022, during a period of substantial change in coastal catch. Upstream migration peaked in mid-
November, with the migration period extending from October to December. Both male and female fish gradually decreased in
body size and weight as the collection date progressed, indicating that individuals migrating earlier in the season were larger.
The results also showed that fish tended to be larger when overall catch was lower, particularly during the peak migration
period. These findings indicate that lower shishamo catch levels are associated with larger body size and increased gonadal

weight, suggesting a compensatory effect.
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shishamo in the Mukawa River is shown,
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Fig.3 Daily variation in the number of shishamo caught by
the Fukube-ami in the Mukawa River from late
October to November in each year from 2018 to 2022.
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Fig.6 Daily variation in the proportion of spent individuals
from 2018 to 2022. The upper panel shows females,
and the lower panel shows males.
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Fig.7 Daily variation in the standard length (SL) of shishamo
from 2018 to 2022. Different letters near each marker
indicate significant differences among daily SL values
within the same year. The vertical bars represent the
standard deviation of the mean.
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Fig.8 Daily variation in body weight (BW) of shishamo

from 2018 to 2022. Different letters near each marker
indicate significant differences among daily BW
values within the same year. The vertical bars
represent the standard deviation of the mean.
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Fig.9 Daily variation in the condition factor of shishamo
from 2018 to 2022. Different letters near each marker
indicate significant differences among daily condition
factor values within the same year. The vertical bars
represent the standard deviation of the mean.
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Fig.11 Daily variation in gonad weight (GW) of shishamo

from 2018 to 2022. Different letters near each marker
indicate significant differences among daily GW
values within the same year. The vertical bars

represent the standard deviation of the mean.
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Fig.12 Annual gonad weight (GW) composition of shishamo
across standard length (SL) classes. Bars indicate the
standard deviation. Different letters above the bars
indicate significant differences in GW within the
same SL class.
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Fig.13 Daily variation in the gonadosomatic index (GSI) of
shishamo from 2018 to 2022. Different letters near
each marker indicate significant differences among
daily GSI values within the same year. The vertical
bars represent the standard deviation of the mean.
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Table 1 Biometric data of shishamo during the peak upstream period (10 — 21 November)
Year  Sex SL (+SD) BW (+5D) GW (+5D) CF (SD) GSI (+SD)
(mm) (2) (2)

01y Female  113.2(26.5)¢ 13.8 (+2.7) € 2.98 (+0.74) € 6.99 (£0.48) ©  21.44 (£2.66) *
Male  128.5(6.3)° 22.4 (+4.0) ¢ 0.24 (£0.07) 9.94 (£0.65) 1.08 (x0.21)®

o019 [Female 1156 (8.8)¢ 14.7 (+3.8) € 2.69 (+0.94) P 727 (£0.54)°%  18.02 (+3.09)
Male  133.2(x7.0)° 24.7 (+4.2)° 0.26 (0.07)° 9.90 (+0.64) ¢ 1.06 (£0.21) ®

0p0 [Female  119.6(£6.4)" 16.8 (+2.9)® 3.59 (+0.89) B 7.34(£0.55)°% 2121 (#3.07)*
Male  132.5(+5.5)" 250 (+3.8)° 0.25(0.08) ™ 10.19 (+0.70) ® 1.01 (£0.23)®

50y [Female 1284 (5.8)% 235374 5.14 (£1.05)* 822 (0.37)%  21.84 (£2.42)*
Male  140.0 (+5.9)* 33.4(£5.2)° 0.35 (£0.11) * 11.56 (£0.76) * 1.03 (£0.23)

h0yy [Female 1287 (x11.2)% 242 (#6.3) 4 532 (£1.75) 4 8.03 (x0.64)*  21.53 (x4.14)*
Male  140.1 (x4.8)° 31.6 (+4.5)° 0.34 (£0.10) * 10.83 (0.72) * 1.04 (£0.22) ®

Different capital letters above the values indicate significant differences in females for each item across the five years. Different lowercase letters

above the values indicate significant differences in males for each item across the five years.
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