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Annual changes in fish and crustaceans fauna with standing crops

in Lake Ushiku-numa, Ibaraki prefecture

Takashi Nemoto, Jun Iwasaki, Yoshiaki Takahama

Abstract

We surveyed fish and crustaceans fauna in Lake Ushiku-numa Ibaraki prefecture. We analyzed the changes in
weight and individual numbers for 37 fish species and 3 crustacean species. The organisms were collected in set
nets from the littoral zone at the south area in the lake between 2010 and 2012. The mean weight of all fish
captured per sampling event increased gradually. But the change in mean catch weight and individual numbers
per sampling event varied among fish species. Our results suggest that there are overall standing crops of fish
and crustaceans that have increased in the lake for three years, although the size of standing crop differs among
the various species. Furthermore, we recognize the increase in standing crops of Channel catfish, Ictalurus
punctatus and reproduction of that species for the first time.
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Fig. 1 Location of Lake Ushikunuma
Arrow shows sampling site
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Fig. 2 Annual changes in fish and crustacean catch in Lake

Ushikunuma between 1969 and 2009
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Table 2 List of fish and crustaceans collected in Lake Ushikunuma from 2010 to 2012
2 2010 EH 5 2012 AFIZ/ T THAH O LS CEBMIC AN L7085 & FgEo—%
Total catch
Japanese name Species Individual numbers Weight (g)
k- Anguilla japonica 12 4240
JhYE Hypomesus nipponensis 766 992.3
=N Plecoglossus altivelis altivelis 1 95
TOF Salangichthys microdon 2 14
HhI LY Nipponocypris temmincki 9 11.9
FA4HhD Zacco platypus 161 1,000.3
INR Opsariichthys uncirostris uncirostris 264 1,560.2
YR Tribolodon spp. 285 7433
TIo1\Y Phoxinus lagowski steindachneri 1 0.3
435 Ischikauia steenackeri 51 2,204 .4
AEOD Gnathopogon elongatus elongatus 3,116 7,254.6
EY3 Pseudorasbora parva 32,795 25,490.3
EJehHA Sarcocheilichthys variegatus microoculus 25 99.6
Hh<vUh Pseudogobio esocinus esocinus 8 79.3
YFI& Pseudogobio rivulalis 8,007 28,827.0
AOdFEAQO Squalidus chankaensis biwae 30 48.8
—o4q Hemibarbus barbus 124 76788
a4 Cyprinus carpio 51 5,075.2
TTE Carassius spp. 2,010 100,823.8
FoI+ C. a. langsdorfii 1,718 80,462.5
FoJF C. auratus subsp.2 55 3,228.2
==Ly C. cuvieri 237 17,1332
% oypm Y Acanthognathinae spp. 2,636 3,696.3
)aFa Tanakia lanceolata 2 10.0
eSS Acheilognathus rthombeus 1 10.0
BALYHINSA+T Rhodeus ocellatus ocellatus 1,927 2,571.4
FA4+3 Acanthorhodeus macropterus 7 76.5
+<X Silurus asotus 2 984.7
FyRILFTvybTayia Ictalurus punctatus 46 49256
HALILF— Channa argus 1 592.0
VW R AV Micropterus salmoiles 13 500.1
TIL—FI)L Lepomis macrochirus 9,810 9,605.3
XIFFT Tridentiger brevispinis 94 131.6
ko3 /7R Rhinogobius sp. OR 74 49.2
FTooant Acanthogobius lactipes 59 63.2
%31 Gymnogobius urotaenia 187 1771
DaXHhr Nt Gymnogobius laevis 6 10.2
FFHHIE Macrobrachium nipponense 14,450 9,441.6
AOIE Palaemon paucidens 4,157 1,387.9
EHVRH= Eriocheir japonica 1 67.2
Total 80,020 214,9491
Effort (Set—net x day) 112 112
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Table 3 List of total weight of fish collected in Lake Ushikunuma from 2010 to 2012 listed by descending orders
# 3 2010 2 5 2012 LT AT THATE DA S CREEMIC AN L 7= SRR E B O NEAL
. Total weight Ratio of Accumrated
Rank Japanese name Species .
(9) weight (%) percentage (%)
1 7= Carassius spp. 100,823.8 49.7 49.7
2 YFIX Pseudogobio rivulalis 28,827.0 14.2 63.8
3 EY3I Pseudorasbora parva 25,490.3 12.6 76.4
4 TJ)IL—X)L Lepomis macrochirus 9,605.3 4.7 81.1
5 =434 Hemibarbus barbus 76788 38 849
6 ATEAO Gnathopogon elongatus elongatus 7,254.6 3.6 88.5
7 a4 Cyprinus carpio 5,075.2 25 91.0
8 FyRILFNyyhTaoyia  Ictalurus punctatus 49256 24 93.4
9 AFIFEH Acanthognathinae spp. 3,696.3 1.8 95.2
10 24h Ischikauia steenackeri 2,204.4 1.1 96.3
11 R Opsariichthys uncirostris uncirostris 1,560.2 0.8 971
12 *4Hh2 Zacco platypus 1,000.3 05 97.6
13 ThYF Hypomesus nipponensis 992.3 0.5 98.1
14 <X Silurus asotus 984.7 0.5 98.6
15 9548 Tribolodon spp. 743.3 0.4 98.9
16 ALILF— Channa argus 5920 0.3 99.2
17 AAUFINR Micropterus salmoiles 500.1 0.2 995
18 ¥ Anguilla japonica 4240 0.2 99.7
19 ox31 Gymnogobius urotaenia 177.1 0.1 99.8
20 XIFFI Tridentiger brevispinis 131.6 0.1 99.8
21 EAHA Sarcocheilichthys variegatus microocu 99.6 0.0 99.9
22 HIVYAH Pseudogobio esocinus esocinus 79.3 0.0 99.9
23 7iioant Acanthogobius lactipes 63.2 00 99.9
24 k3T /RY Rhinogobius sp. OR 492 0.0 100.0
25 RJEOO Squalidus chankaensis biwae 48.8 0.0 100.0
26 HITLY Nipponocypris temmincki 11.9 0.0 100.0
27 TaxXhsrnt Gymnogobius laevis 10.2 0.0 100.0
28 71 Plecoglossus altivelis altivelis 95 0.0 100.0
29 150X Salangichthys microdon 1.4 0.0 100.0
30 F7IINY Phoxinus lagowski steindachner/ 0.3 0.0 100.0
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Fig.3 Change in mean catch weight and mean individual
weight of fish and crustaceans sampled in Lake Ushikunuma.
Vertical bars shows standard deviation. P<0.05
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Table 4  List of total individual numbers of fish collected in Lake Ushikunuma from 2010 to 2012 listed by descending orders
F 4 2010 N 5 2012 A2 T THATE O FHA LS CE BRI AN L 7o AR R E RS D NERT
. Total numbers Ratio of Accumrated
Rank Japanese name Species .
(ind.) numbers (%) percentage (%)
1 ®'Yy3 Pseudorasbora parva 32,795 54.1 541
2 JIL—FIL Lepomis macrochirus 9,810 16.2 70.3
3 YFIX Pseudogobio rivulalis 8,007 13.2 835
4 ARFEOO Gnathopogon elongatus elongatus 3,116 5.1 88.6
5 A4yJ@F Acanthognathinae spp. 2,636 43 92.9
6 TFRE Carassius spp. 2,010 3.3 96.3
7 OhYX Hypomesus nipponensis 766 1.3 975
8 DI Tribolodon spp. 285 0.5 98.0
9 NR Opsariichthys uncirostris uncirostris 264 0.4 984
10 %31 Gymnogobius urotaenia 187 0.3 98.7
1 AA4H7 Zacco platypus 161 0.3 99.0
12 =94 Hemibarbus barbus 124 0.2 99.2
13 XIXFFI Tridentiger brevispinis 94 0.2 994
14 k3T Ry Rhinogobius sp. OR 74 0.1 99.5
15 7iiant Acanthogobius lactipes 59 0.1 99.6
16 24A Ischikauia steenackeri 51 0.1 99.7
17 a4 Cyprinus carpio 51 0.1 99.7
18 FyRILFXYyhTavia  Ictalurus punctatus 46 0.1 99.8
19 RIJEAQAO Squalidus chankaensis biwae 30 0.0 99.9
20 EAA Sarcocheilichthys variegatus microocu 25 0.0 99.9
21 FAAHFINR Micropterus salmoiles 13 00 99.9
22 IFF Anguilla japonica 12 0.0 1000
23 ATLY Nipponocypris temmincki 9 0.0 100.0
24 ATVA Pseudogobio esocinus esocinus 8 0.0 100.0
25 DaXhHynE Gymnogobius laevis 6 0.0 100.0
26 TUX Salangichthys microdon 2 0.0 100.0
27 <X Silurus asotus 2 0.0 100.0
28 7 Plecoglossus altivelis altivelis 1 0.0 100.0
29 FISNY Phoxinus lagowski steindachneri 1 0.0 100.0
30 HLILF— Channa argus 1 0.0 100.0
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Table 5

List of mean body weight of fish collected in Lake Ushikunuma from 2010 to 2012 listed by descending orders
# 5 2010 5 2012 LT THATE D FR A HLS CE BN I AN U 7o SR 2 (R B D NENE

Mean body  Total numbers

Rank Japanese name SpECIES WEight (g) (Ind)
1 ALIILF— Channa argus 592.00 1
2 <X Silurus asotus 49235 2
3 FyrIF¥NYvhIayia  Ictalurus punctatus 107.08 46
4 A Cyprinus carpio 99.51 51
5 =434 Hemibarbus barbus 61.93 124
6 TR Carassius spp. 50.16 2,010
7 TJ%h Ischikauia steenackeri 43.22 51
8 AAUVFNR Micropterus salmoiles 38.47 13
9 ¥ Anguilla japonica 35.33 12
10 HAVAH Pseudogobio esocinus esocinus 9.91 8
11 74 Plecoglossus altivelis altivelis 9.53 1
12 A4A4H7D Zacco platypus 6.21 161
13 /\R Opsariichthys uncirostris uncirostris 591 264
14 EHA Sarcocheilichthys variegatus microocu 3.98 25
15 YFIF Pseudogobio rivulalis 3.60 8,007
16 994& Tribolodon spp. 2.61 285
17 AEQO Gnathopogon elongatus elongatus 2.33 3,116
18 SaXhynt Gymnogobius laevis 1.69 6
19 RIJE[OO Squalidus chankaensis biwae 1.63 30
20 AFrdFF Acanthognathinae spp. 1.40 2,636
21 XIFFI Tridentiger brevispinis 1.40 94
22 ALY Nipponocypris temmincki 1.32 9
23 ThYF Hypomesus nipponensis 1.30 766
24 FLiOnte Acanthogobius lactipes 1.07 59
25 TIL—FI)IL Lepomis macrochirus 0.98 9,810
26 ~¥3Y Gymnogobius urotaenia 0.95 187
27 ®Y3d Pseudorasbora parva 0.78 32,795
28 TIF Salangichthys microdon 0.69 2
29 kH3aT /ARy Rhinogobius sp. OR 0.67 74
30 F7II1\¥ Phoxinus lagowski steindachneri 0.27 1
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Table 6  List of catch weight per sampling event of 20 dominant species in Lake Ushikunuma in each year from 2010 to 2012
26 2010 4E0> 5 2012 AEDAERNZ AT ABIZR T DA 1 FH 72 0 OEBER-~O X AEEZO LA 20 fafi

2010 2011 2012
Rank Japanese name Mean weight (g) Japanese name Mean weight (g) Japanese name Mean weight (g)
1 77E 3815 7FE 975.5 7B 11538
2 Evd 201.5 Y3 305.3 YFIH 4125
3 TIL—F) 165.2 YFIX 2423 Eyd 179.3
4 Eopm: ) 40.7 a4 117.2 AEO3 120.7
5 —d4 37.0 TIL—F)IL 64.4 —d4q 108.8
6 <X 31.4 04 432 FyRILFrvybTqvia 96.2
7 YUFIFx 230 403 299 TIL—FIL 55.1
8 AFO0 203 ArdmH 285 755 45.3
9 JhY¥ 13.8 548 18.5 AyIER 320
10 FyRILFrybTqvia 135 HLIVF— 15.6 N 240
11 *4A4Hh2 9.0 NZR 11.9 a4 12.6
12 D 6.2 hHYE 10.6 FAHh7 1.3
13 k32 /R 1.7 *A4Hh7 6.0 AFIFNR 104
14 a4 15 FyRILFrvhIqvia 32 JhYx 44
15 7ioant 15 J5h 30 ¥ 36
16 XIXFFT 1.3 &3 2.6 F<X 2.3
17 FAIFINZ 0.8 ¥ 23 EH A 18
18 L s 1) 0.6 XIFFT 1.6 &4 1.3
19 Z3EAQT 05 Hh=Yh 038 VAESp)] 0.9
20 HhILY 0.4 Fioant 05 2548 0.8
Table 7 List of individual numbers per sampling event of 20 dominant species in Lake Ushikunuma in each year from 2010
to 2012
KT 2010 F0 6 2012 FEDOAERNC AT A BT HRA 118172 0 OFE B~ O FE AR S D EAL 20 fafk
2010 2011 2012
Rank Japanese name mean numbers Japanese name mean numbers Japanese name mean numbers
1 Y3 292 Ey3 444 Y3 168
2 TIL—F)L 237 IIL—x)IL 78 VFIH 111
3 AFdEH 31 YFIE 70 AE03 52
4 JhYyFE 18 g i Y 20 TR 24
5 AE0O30 9 7TE 17 AR 22
6 UFIX 9 AEAOD 12 INA 4
7 7TE 9 TAE 7 TIL—FIL 4
8 k937K 3 Jhy¥ 6 ke 1 1
9 7ooant 1 by s 1) 4 FA4Hh2 1
10 XIFFT 1 F4AhD 2 DhYFx 1
11 a3 1 INA 2 a4 1
12 FA4Hh7 1 =44 1 J4h 1
13 HI LY 0 XIFFI 1 XIFFI 1
14 FyRILFvyhTqsvia 0 7435 0 FyRILFvybIqvia 1
15 FAHFINX 0 7ioant 0 EHA 0
16 ZIEAD 0 FyRILFrvybIqvia 0 P& )] 0
17 oAt 0 XI3EOT 0 ZX3EOD 0
18 a4 0 a4 0 Saxh5nE 0
19 —a4q 0 Ny =DV 0 D18 0
20 74 0 VARGYP) 0 ¥ 0




FARIZ BT % ks K OH B O AW & B RO Z1L

Table 8  List of mean ratio of catch weight per sampling event in 2011 and 2012 compared from that of previous year 2010.
# 8 2010 £E > F TR AMEE B2 k972 2010 4F & 2012 E D EH B O FEIED _EALds KOVFAZO 10 ff

Increaseing species Decreasing species
Rank Japanese name Mean ratio (%) Japanese name Mean ratio (%)
1 a4 4,353 oL 0
2 YFIXx 1,422 k3 /RY 2
3 FAOFINR 670 <X 4
4 AFEOO 370 7ioant 19
5 | FyRILFvybaqvia 367  TIL—F)I 36
6 &3 303 M 47
7 7B 279 JhY ¥ 54
8 —ao4 205 AJEQOD 72
9 EFYa 120 g I F S 74
10 AA4HA7 96 XIFFI 93

Table9  List of mean ratio of individuak numbers per sampling event in 2011 and 2012 compared from that of

previous year 2010.

29 2010 4E D RS AFEARENZ %92 2011 4E & 2012 4E D L DB O AL L OVFALO 10 ffE

Increaseing species Decreasing species
Rank Japanese name Mean ratio (%) Japanese name Mean ratio (%)
1 YFI+ 1043 hIO LYy 0
2 —I4 791 k3L /R 2
3 35 386 AAIF/INR 15
4 AFEOO 344 Fiiant 17
5 FA4H7 308 JIL—F)L 17
6 7B 240 TJhYF 19
7 oA 237 At 33
8 %31 182 XIXFFI 60
9 | FyRILFYYLTovia 132 AFJ#EFH 69
10 Fy3d 105 AJEAD 90
9 4 250
s |
77 . 200 I
5%
g5 B
34 | £ 150
z 5 ] g
2 & 100
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Fig. 4 Distribution of standard length of Channel catfish in
Lake Ushikunuma in 2012
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Fig. 5 Comparison of the mean body weight of Channel
catfish between the large and small groups in standard length.
Bar shows standard deviation
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Table 10 Monthly distribution and change of the standard length of Channel catfish in Lake Ushikunuma from 2010 to 2012

and estimated growth line in each generations

#10 2010405 20124E 2 CEEMICAMB L7 F v XX ¥ v N7 4 v ¥ a O A KRR O R L AR EER] O

R ERHEE
Year/month 2010 - 2011 - 2012
Standard length | 4 | 5 6 7] 8] 9]10 11 12] 1 _2 3 4 5 6 7] 8 010 11 12] 1 _2 3 4 5] 6 7, 8 9 10 11
mm
40-60 0 o o 0 00 0 00 0
60-80 0 o o 2] 00000 0
80-100 [2]~_ 0 | 0 ) 0,0 0 0 0 0
100-120 0 Bt 0 \ of2] o 0 0 0
120-140 | 0 o O] T—— 0 ol 4f 0. 0 o o
140-160 0 1 0 \ 0 1] 4] o] o o
160-180 | 0 2| | o 7] 0 0, 0,0 0 0
180-200 0 I R 7 0 o, o_of1]o o
200220 | 0 o [ e, 0 \ o of3]o[4]o
220-240 | 0 o [0 Tt 0 ~sw0| 1] 2[ o[ 1
240-260 | 0 o o e, 0 o ol 1l oo
260-280 0 0 0 o, o o 1] o o o
280-300 | 0 0 E\ o ol of ol o o o0
300-320 | 0 o o of e, a 0 0 0 0 0 0
320-340 | 0 o | o 0 00 0 0 0 0
340-360 0 o |o \ 0 0,0 0 0 0 0
360-380 | 0 o | o ~5. 00 0 0 0 0
380-400 | 0 o o o\ 00 00 0 0
400420 | 0 o o 0 00 0 0 0 0
420-440 | 0 o |0 0 \ o/ o/ 0 0 0 0
440-460 | 0 o o 0 [1] 0 0 0 o o
460-480 | 0 o o 0 00 0 00 0
480-500 | 0 o o 0 000000
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