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Abstract: The ice goby Leucopsarion petersii is decreasing in abundance and was recently classified as a vulnerable species by
the Ministry of the Environment of Japan. Although most of its life history is spent in the ocean, L. petersii is an anadromous
fish that ascends rivers during the spawning season and spawns downstream. Much information on L. petersii has been collected
from its river habitats; however, its ocean habitats remain poorly understood. Therefore, in this study, we investigated the
spatiotemporal distribution of L. petersii at five survey sites in Obama Bay, Japan. Surveys were conducted in early summer
(7 June, 2018), summer (26 July, 2018), autumn (18 October, 2018), winter (31 January, 2019), and early spring (21 February,
2019). Beam trawling was conducted from a ship, for periods of a few minutes; a total of 274 individuals were caught throughout
the study period. A generalised linear model was used to detect seasonal and site effects, with number of individuals as an
objective variable, and season and sampling location as explanatory variables. A negative binomial distribution was assumed,
* T 917-0026 MEHFR/NETLIH 11-2-1 FET Vs v bHalat:

Keifuku Consultant Co., Ltd., 11-2-1 Tada, Obama, Fukui 917-0026, Japan

e-mail: matui@keifuku-consul.cojp 2020 4F 7 H 27 H-fF, 2021 4F 11 H 26 HZ#E, 2022 4F 4 H 28 H AR (J-STAGE)




WA B NERER - AMRIGER, - Bk 1B

and we corrected for differences in sampling effort. The maximum catch per unit effort occurred in autumn, with significant
differences among sampling sites; however, we detected no significant effect of environment or distance from the river mouth,
due to the limited number of sampling sites used in this study.

Keywords: Anadromous fish, beam trawl, capture number, generalised linear model, vulnerable species
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Fig. 1. Location of survey sites.
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2. Hrddo
Fig. 2. Diagram of beam trawling conducted in this study.
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Table 1. Beam trawl towing time (s).
St. 1 St. 2 St. 3 St. 4 St. 5
B g2l ikl g2l Fiml F2m B ok 1k F2mE
First Second First Second First Second First Second First Second
201846 H7H
Jun. 7, 2018 30 - 30 30 - 30 - 30
2018 47 F 26 H
Jul. 26, 2018 60 30 30 30 10 30 30 30 60 300
2018 4510 H 18 H
Oct. 18, 2018 30 30 30 30 30 30 30 30 60 60
201941 H 31 H
Jan. 31,2019 30 30 30 30 30 30 30 30 30 30
2019 4E2 A 21 H
Feb. 21,2019 30 30 30 30 30 30 30 30 30 30
2 vy F ORI
Table 2. Leucopsarion petersii catch numbers.
St. 1 St. 2 St. 3 St. 4 St. 5
2 5 B30 T =2 W 11 30 = = 2 O 11 30 = B~ 2 O 11 0 & B3 O 1 = 5 B < 1
First Second First Second First Second First Second First Second Total
20184E 6 H7H
Jun. 7, 2018 0 0 - 0 0 - 0 - 0
2018 47 H 26 H
Jul. 26,2018 0 0 0 32 0 0 0 0 3 8 e
2018 4510 J 18 H
Oct. 18,2018 = 8 4 18 5 0 1 2 21 118 220
2019 4F 1 31 H
Jan. 31,2019 0 0 0 0 1 0 0 0 8 0 9
201942 H 21 H
Feb. 21, 2019 0 0 0 1 0 1 0 0 0 0 P
&8t
51 55 7 3 158 274
Total
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Fig. 3. Seasonal change in Leucopsarion petersii catch per unit effort at each survey site.
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Table 3. Generalised linear model analysis results. The Leucopsarion

petersii population was assumed to have a negative binomial

distribution.
R¥ RO (fE Bk
Estimate Std. Error t value Pr(>t)
Y
ol -9.503 8.455 -1.124 0.268
(Intercept)
s
HE 0.335 0.125 2.685 0.011 *
Year day
H 32 .
Year day? -0.001 0.000 -2.891 0.006
S A
HBHEL 5 )s6 8.256 0.637  0.528
Station1
S A b
pﬂﬁfﬂ““ 2 5.778 8.256 0.700 0.488
Station2
S A
pﬁﬂ.‘l&"“ 3 0.567 8.256 0.069 0.946
Station3
B i
pﬂﬁ.ﬂ“”z‘ 0.000 0.000 reference reference
Station4
SEAS Y O
"ﬂﬁfﬂﬂ““ 3 16.735 8.256 2.027 0.050 *
Station5

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 " 0.1 "1
(Dispersion parameter for gaussian family taken to be 306.7389)
Null deviance: 15966 on 44 degrees of freedom

Residual deviance: 11656 on 38 degrees of freedom

AIC: 393.77
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Table 4. Spearman’s rank correlation analysis of Leucopsarion
petersii populations and various environmental factors at

different survey sites.

Spearman O JIARLAHBILR %L pfH
Spearman’s rank correlation rho p-value

W B 20 5 o

Distance from spawning -0.359 0.553

river

Kl

Water temperature 0-500 0450
= e

KRAT VR 0.200 0.783

pH

s oA T S .

BB R 0.200 0.783

Dissolved oxygen

Yo 5

o 0.300 0.683

Salinity

PISES

Water depth 0-500 0450
JE

EH 0.577 0.308

Sediment

WY

Seaweed bed 0.577 0.308
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