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Changes in a fish community over 20 years in the Minami River, Fukui Prefecture, Japan:

Increase in Rhinogobius flumineus and decrease in Tribolodon hakonensis and Liobagrus reinii
Akira Matsui™

Keifuku Consultant Co., Ltd.
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Abstract: Due to a postwar forestry expansion policy in Japan, upstream catchment areas are currently forested, and flow
conditions are being homogenized by dam construction and river improvement. To document any adverse effects of this policy
as well as hydraulic and water-utilization policies, it is important to monitor systems over the long term, such as the most recent
30 years of the postwar period. This report focuses on the Minami River, Fukui Prefecture, Japan. I estimate how changes in
the river environment have affected the number of fish in the long term and propose crucial river development plans. Using
the results of a national census along rivers, temporal changes in the fish communities of rivers with abundant fish fauna
and populations were statistically analyzed. The biomass of Rhinogobius flumineus has increased, while those of Tribolodon
hakonensis and Liobagrus reinii have significantly decreased in the Minami River. I hypothesize that an increase in the
abundance of river runs led to the increase in Rhinogobius flumineus, whereas the reduced abundance of rapids and pools caused
the decreases in Tribolodon hakonensis and Liobagrus reinii. A future river development plan is proposed to create additional
rapids and pools in the Minami River.
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Fig. 1. Locations of survey sites.
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Table 1. Dates for the four surveys.

BIZ2WEHTHo7-2 0, 5l - ARENTWES
WEEEF0F TR L2, E4H0OREL L, BFEB
LFUOMFED 2 FFOTbNTWAE, B, ([ZIFFEMBET
1993 - 1994 D 8 HiZ b & EfE L OEBREIZIC X
DIAEIN TV DAY (I - A 1994) . BT A5
B IZORPTIEISEIZE LT,

1999 - 2020 4E @ 4 [IFHA CHRIG S N7z ¢ X CofMfE
WZOWT, N 2 WIdg A Em x BEET 272012, 7
T AN -7 3 1) ARGE (Kruskal-Wallis test) %17 o 72,
Kruskal-Wallis test |&—JCHCE 5 FUAHTIARYS 35 2 /%
FAMN) v I BEETH Y 3T BT 5 FEM
(FRfl) oETHRET S (F—FFEMEE [RICL5
7T AN - 74 ) AE | https://data-science.gr.jp/
implementation/ist r_kruskal wallis_test.html #z#%ffERAH
2020 4E 10 H 1 H)o PEEZEHIE, ffE, a2 4
(1999 - 2000 45, 2004 - 2005 4, 2009 - 2010 4,
2019 - 2020 FF D £55) OMEEE L, o yfiilzE
B DLDERE L. AERENDDHEEIE. FAEED
ETNE VDD o 72 ER AT S D12 S E LK
(Steel-Dwass test) # £l L 720 B, HEKHEIL 5% &
L7

HEBEEA R ANIIREZ
TNIZKAOEHFAETIE, BLHFRARE A X DK
WM dER s L, i, 5l L OREORE
K& MRTHIEIHE>T 0D, ATid, AIEE
MO ORI E FN 5 72012, 4 4 [0 O A 130
ENIEEB X UOREXSZEHL 72,

1999-2000 2004-2005 2009-2010 2019-2020
autumn 1999 4% 11 A 14-15 H 2004 4E 11 H 4 H 2009 £ 10 F 26 H 2019411 A 12 H
st 1 Nov. 14-15, 1999 Nov. 4, 2004 Oct. 26, 2009 Nov. 12,2019
spring 2000 4 4 H 26-27 H 200544 H 21 H 2010 4~ 4 A 20-21 H 202044 A 8 H
Apr. 26-27, 2000 Apr. 21,2005 Apr. 20-21,2010 Apr. 8,2020
autumn 1999 4£ 11 H 11-12 H 2004 £ 11 H2 H 2009 4E 10 H 21 H 20194E 11 H 13 H
Nov. 11-12, 1999 Nov. 2, 2004 Oct. 21, 2009 Nov. 13,2019
St. 2
spring 2000 4 5 H 10-11 H 200544 H 19 H 2010 4 4 H 19-20 H 202044 H7H
May 10-11, 2000 Apr. 19, 2005 Apr. 19-20, 2010 Apr. 7, 2020
autumn 1999 4E 11 H 6 H 2004 4E 11 H 1 H 2009 4F 10 J 20 H 20194 11 H 13 H
Nov. 6, 1999 Nov. 1, 2004 Oct. 20, 2009 Nov. 13,2019
St. 3
spring 2000 45 H 8-9 H 2005 4F 4 H 18 1 20104E 4 H 19 1 202044 H7H
May 8-9, 2000 Apr. 18,2005 Apr. 19,2010 Apr. 7, 2020
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Table 2. Temporal changes in the number of fish caught at each survey site
N St. 1 St. 2 St. 3 &5t 4
54, 14 e aio s
Scientific name Japanese name Life type 1999 2004 2009 2019 1999 2004 2009 2019 1999 2004 2009 2019 &
-2000 -2005 -2010 -2020 -2000 -2005 -2010 -2020 -2000 -2005 -2010 -2020 (%)
- K
Lethenteron spN and/or sp.S A #LokE 2 s 2 13 12 6 9 1 0 2 0 0 & 08
Sunayatsume Pure freshwater type
. . a4 HlLRAKE
Cyprinus carpio Koi Pure freshwater type 0 0 0 2 0 0 5 0 2 0 0 9 0.1
) Fr7F HlRAKE
Carassius sp. Ginbuna Pure freshwater type 1 13 1 47 25 35 1 0 0 0 0 126 1.6
. NS figkm
Acheilognathus rhombeus Kanchira Pure freshwater type 1 0 0 0 0 0 0 0 0 0 0 1 0.0
" FANT AT
Opsariichthys platypus Oikawa Pure freshwater type 13 14 35 18 30 47 8 45 8 11 2 233 3.0
- Sk
Candidia temminckii et AL 131 65 245 368 421 187 205 219 233 196 235 189 2784 36l
Kawamutsu Pure freshwater type
& Ak
Phoxinus lagowskii steindachneri TTTNY n"lim/!( = 72 31 54 34 207 44 25 23 16 15 24 4 549 7.1
Aburahaya Pure freshwater type
. - ZhNY AT
Phoxinus oxycephalus jouyi Takahaya Pure freshwater type 892 40 66 28 56 1 3 31 27 50 26 39 1,259 16.3
2 j 48 [ 3
Tribolodon hakonensis r77/.r ﬁ‘ﬂ}ﬁ“ﬂlﬂ‘i* 33 7 43 33 93 22 14 5 74 7 5 0 336 4.4
Ugui Diadromous type
N N -
Sarcocheilichthys variegatus microoculus K.WE‘}.] /f. AL 0 0 0 1 0 0 0 0 0 0 0 1 0.0
Biwahigai Pure freshwater type
) . PN 4 Hligok B
Pungtungia herzi Mugitsuku Pure freshwater type 12 162 54 12 59 38 44 51 0 0 0 0 432 5.6
—r 4 J( <.l
Pseudogobio esocinus esocinus HZIA AL 39 44 47 71 57 22 34 6 7 4 9 3 343 44
Kamatsuka Pure freshwater type
) . . AhETT AR T
Squalidus gracilis gracilis Ttomoroko Pure freshwater type 7 9 3 54 19 5 5 5 0 3 2 0 112 1.5
Lok TR
Misgurnus anguillicaudatus ko= AR 6 5 11 21 1 6 2 2 0 0 0 1 55 0.7
Dojou Pure freshwater type
. EE A AVEY] R T
Cobitis sp. BIWAE type A Oshimadojou Pure freshwater type 27 13 5 6 45 32 34 7 15 15 8 16 223 29
FHVRMRYay ROKE
Lefua sp. 1 Nagarchotokedojou  Pure freshwater type 2 3 0 0 0 0 0 0 0 0 ! 0 8 0.1
Tachysurus nudiceps Gigi Pure freshwater type 0 1 1 0 0 0 0 0 0 0 0 0 2 0.0
-7 4 J( ]TI]
Silurus asotus NG AL 1 0 1 2 2 1 6 1 0 0 0 0 14 0.2
Namazu Pure freshwater type
o TH fkm
Liobagrus reinii Akaza Pure freshwater type 32 18 11 24 25 9 6 4 32 8 3 3 175 23
) ] 7 750
Plecoglossus altivelis altivelis T m.“'&* 2 15 38 0 3 0 6 0 0 0 0 0 64 0.8
Ayu Diadromous type
< N S
Oncorhynchus masou masou yeA AL 0 0 0 o 310 2 0 2 0 11 2 30 04
Yamame Pure freshwater type
* ik
Oncorhynchus masou ishikawae T AL 2 0 0 o 1 1 1 0 12 1 4 0o 2 03
Amago Pure freshwater type
] R
Cottus pollux Kajika Pure freshwater type 13 10 14 16 14 19 17 51 1 5 19 15 194 25
s 7R
Odontobutis obscura Fa AL 7 11 12 0 8 6 7 1 0 0 0 0 52 0.7
Donko Pure freshwater type
. B LEEPYEN) LKA
Rhinogobius flumineus Kawayoshinobori Pure freshwater type 0 0 0 45 0 1 66 298 0 0 0 75 485 6.3
i - =IAVIRY) it B0 ] s 7
Rhinogobius nagoyae Shimayoshinobori  Diadromous type 36 6 23 24 2 1 4 1 0 0 0 0 97 1.3
. o EEEPYEN) T R i i 7
Rhinogobius fluviatilis Oyoshinobori Diadromous type 7 10 9 2 12 2 0 0 0 0 1 0 43 0.6
5 . e AT FT) 7 {0 o 7
Gymnogobius petschiliensis Sumiukigori Diadromous type 3 2 3 0 0 0 0 0 0 0 0 0 8 0.1
oz
_H):; 1,341 474 669 789 1,108 468 662 720 464 316 359 349 7,719 100.0
g m herziv A N-EWY I Squalidus gracilis gracilis. N2 37
e . A s .. Lo
Misgurnus anguillicaudatus. 7 711 Liobagrus reinii. V<
BERE A Oncorhynchus masou masou 71> 71 Cottus pollux 3 &

1999 £/ 5 2020 FIZE S

AN X D, 28 O EIEAT

R0 (F2o ZOBST, WEAL Y FUA L
2020 (BB 2020). EHEOMERO BT DD 2 B
B (REJFIR 2016) (27%24§ Al fa e, 2 v
Y A Lethenteron sp.N and/or sp.S. A ¥ 7 Pungtungia

A7 33 7 R Rhinogobius flumineus ® 8 T d > 72,

1999 4 LLEE 0 [a] — 75 3 C 0 52 S B 412 381 2 BRI 1
FEOEFHE, ZVHEED SN, 7T LAY Candidia
temminckii 2,784 18 & (36.1 %). % # N ¥ Phoxinus
oxycephalus jouyi 1,259 itk (163%). 773 /K1)
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Fig. 2. Fish caught during the four surveys (by life-history type).
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Fig. 3. Temporal changes in the number of captured A) Tribolodon

2019-2020

hakonensis, B) Liobagrus reinii and C) Rhinogobius flumineus.
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Fig. 4. Change over time in the distribution of runs, rapids and pools at each survey site. The solid line represents pools, and the

dashed line represents rapids. To distinguish between pools and rapids, an environmental classification map was consulted at

the time of the field survey.
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