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Diet of torrent catfish Liobagrus veini and fluvial sculpin Coftus pollux in the Aki River,
Tokyo Metropolis
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1Graduate School of Marine Science and Technology, Tokyo Unmiversity of Marine Science and Technology,
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We investigated the diet of two benthic species, the torrent catfish Liobagrus reini and the fluvial sculpin Cot-
tus pollux (large-egg type), from May 2013 to January 2014 in the Aki River, Tokyo, Japan. The diet was analyzed
by volume of ingested prey animals and index of relative importance (ZRI). Both species mainly preyed on

Ephemeroptera, Trichoptera and Diptera. The catfish preyed on ephemeropteran nymphs selectively throughout

the year, whereas the sculpin did not prey on it selectively in winter. The differences between the two species

might result from different foraging tactics but their diets overlapped greatly in about half of the months exa-

mined. This fact suggests the potential for competition for food resources between them when benthic inver-

tebrates are not abundant.
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Fig. 1 Map of study area. Arrows, lines and circles in the bottom panel indicate water flow, weirs and study sections, respectively.
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Fig. 2 Number and wet body mass of macroinvertebrates per 0.0625 m? in each sampling month (n=8). Vertical bars indicate
SEs.

Table 1 Monthly changes in the percentage volume of benthic macroinvertebrates in the Aki River

Benthic Percentage of all macroinvertebrates in the river (mean+SE)

invertebrates May Jun. Jul. Aug. Sep. Nov. 1 Nov. 2 Dec. Jan. Total

Ephemeroptera 49.1+£12.8 45.1+14.1 46.0+15.0 34.3+13.3 19.9+2.6 21.4+6.8 25.5+14.4 26.9+11.6 38.1+10.0 34.0+15.7
Trichoptera 31.4+9.3 23.4+12.8 32.8+21.8 11.9+11.0 21.8+16.7 8.5+4.2 5.7+2.6 12.6+4.2 16.1+10.0 18.3+x14.7
Plecoptera 01+£0.1 1.3+1.1 3726 47+09 13.6x11.7 11.1+7.2 2.8+25 56+3.9 3.8+3.1 52+65
Chironomidae 3.8+15 18404 09+08 22+14 13£12 32+09 26.7+204 15.6+9.3 12.2£52 75x11.4
Tipulidae 105+4.3 3.8+25 3.7+3.1 41%£31 27+£36 13.5+12.7 2.9+21 32+24 41+25 54+62
Simuliidae 0.5+£0.5 02+02 04%05 01x£02 0.1+0.2 05+04 3.3+4.0 13.3x11.5 142+142 3.6+83
Psephenidae  3.1£2.0 5.1+22 56+2.8 247+7.4 356+153 33.2+18.9 13.6+18.0 7.9+6.8 4.4+54 14.8+164
Odonata 0.3+0.6 124+84 51+88 159+9.7 49%35 49+85 169+269 11.7+198 55+95 8.6+13.9
Others 1.2+£09 6934 1.8+25 22+17 — 35+12 25+1.0 31+13 16+18 2.5%25

—: No invertebrates were sampled.

AR 2MAICT L TS BRSSO A 4RE T ERC Skl 584, 12,1 ARATITRUHE)
% Table 112" d, FREBL T, oy BLhRPE M, 9,11 AIMETRESZ FOAVRER, 112
%<, FPEFSHYRARICE P57, L LELE B H TR A IR RAEL LT
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BEORBHR FH2zEL TITEEOT AV & BERIC, BEZ» LU 1-15mEN A THES
U8 EMEDO A Y A EEI N/ (Table 2), BEAEY DOFTEY & FBARZ L, THYBEADOEMEED L5
X, 7AVTREBEBINA 175 B4 100 B4 (=25 kE R AITEID 3 BEEI NI,

E42.9%) »oLELN, AVATREFE I 148 EREORYE BABWEHICED 5E5DEFOAR
A 114 s (BB XR23.0%) 268N, BED H b BRI EEE % Tables 3, 4 B Tables 5, 6 TR L

Table 2 Number of torrent catfish Liobagrus reini and fluvial sculpin Cottus pollux captured in each section and month

Month
Species Section Total
May Jun. Jul. Aug. Sep. Nov. 1 Nov. 2 Dec. Jan.

Liobagrus reini 1 7 3 12 7 7 8 4 57
2 1 2 1 0 9 6 10 10 1 40

3 8 4 3 1 3 7 0 1 33

4 8 6 3 10 7 5 0 2 45

Total 21 19 16 9 32 23 29 18 8 175

Cottus pollux 1 2 1 4 2 2 3 3 4 2 23
2 3 1 2 4 2 3 0 5 4 24

3 7 1 4 4 8 12 7 6 5 54

4 3 3 2 3 6 9 9 7 5 47

Total 15 6 12 13 18 27 19 22 16 148

Table 3 Monthly changes in the percentage volume of macroinvertebrates present in the stomach contents of torrent catfish Lio-
bagrus reini

Percentage of all stomach contents (mean+ SE)
May (13) Jun. (15) Jul. (4) Aug. (3) Sep. (14) Nov.1 (14) Nov.2 (24) Dec. (10) Jan. (3) Total
Ephemeroptera 45.5+38.2 41.3+34.8 40.7+38.0 97.9+2.9 50.0+40.6 81.6+27.9 47.3+24.6 43.9+33.9 0.0+0.0 50.9+36.5

Prey animals

Trichoptera 48.0+35.6 38.7+38.4 34.3+35.9 — 40.4+41.6 2.3+7.7 04%16 — — 19.5+33.3
Plecoptera  0.0+0.4 15.0+£31.4 — — — — 1.8+£8.6 — — 2.7+13.9
Chironomidae 0.2£9.7 0.4%+0.8 — — 1.6+3.4 4.8£7.9 36.9+£22.0 25.9+32.8 77.8+31.4 14.8+25.0
Tipulidae  4.6£3.2 2.5+4.1 — 21+£29 6.0+139 0.7+26 2.1%£50 1.8%53 — 2774
Simuliidae ~ 0.9£0.0 0.6+1.1 — — 1.9+53 10.5%25.6 11.4£16.7 28.4+39.5 — 7.5+19.8

Psephenidae — — — — - — — — — —
Odonata — — — — — — — — — -
Others 0.8+2.7 15+52 25.0%43.3 — — — — — 222+314 20zx121

—: No invertebrates were sampled. Numbers in parentheses represent sample size.

Table 4 Monthly changes in the percentage volume of macroinvertebrates present in the stomach contents of fluvial sculpin Cottus
pollux

Percentage of all stomach contents (mean +SE)
May (12) Jun. (5) Jul. (10) Aug. (1) Sep. (8) Nov.1 (25) Nov.2 (16) Dec. (21) Jan. (16) Total

Ephemeroptera 74.2+35.2 13.0+£19.4 64.9+£35.1 53.3+0.0 62.0+35.6 30.7+31.8 8.3+22.1 11.7+22.3 13.2+20.0 30.8+36.8
Trichoptera 22.2+30.0 81.3+21.3 33.5+35.1 46.7+0.0 17.1+28.3 8.1+164 3.9+9.7 2.8%6.9 7.7+17.6 14.4+26.5

Prey animals

Plecoptera — 2.1+4.2 — — — 8.2+26.3 — 3.0+12.2 0.7+1.7 2.5+13.8
Chironomidae 0.0+0.1 1.2+15 0412 -— 0.5+1.1 16.6+16.1 63.0+35.9 33.8+30.3 19.7%+23.3 21.6+30.0
Tipulidae 03+0.6 1.7+21 1.2+£2.7 — 8.0+9.4 9.1x17.1 0.7+15 1.8+54 05%1.9 3.2+95
Simuliidae — — — — — 16.4+24.0 19.9+£28.3 45.7+40.4 56.8+40.1 22.8+34.6
Psephenidae — 0.7+1.3 — — — 6.8+23.4 — — 1.5+£59 1.7+£115
Odonata — — — — — — — — — —

Others 3.3+11.1 — — — 125+£33.1 4.0+£195 4.2+16.1 1.2+£53 — 2.9+15.0

— No invertebrates were sampled. Numbers in parentheses represent sample size.



THF AV AR 443

Table 5 Monthly changes in the IRT of macroinvertebrates present in the stomach contents of the torrent catfish Liobagrus reini

IRI of all stomach contents

May (13) Jun. (15) Jul. (4) Aug. (3) Sep. (14) Nov.1 (14) Nov.2 (24) Dec. (10) Jan. (3) Total

Prey animals

Ephemeroptera ~ 7374.6 9877.0 6869.5  19219.9 9702.7  15061.8 3314.3 5491.5 0.0 7922.7
Trichoptera 4054.6 60154 4282.8 0.0 3454.3 68.4 1.0 0.0 0.0 1628.2
Plecoptera 0.0 137.9 0.0 0.0 0.0 0.0 4.8 0.0 0.0 11.2
Chironomidae 0.5 109.8 0.0 0.0 165.6 673.7 2612.4 3957.6  13289.5 1546.3
Tipulidae 122.5 658.8 0.0 260.0 735.1 8.2 3.4 52.0 0.0 233.9
Simuliidae 0.1 111.7 0.0 0.0 48.6 521.2 2161.2 2784.6 0.0 678.8
Psephenidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Odonata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Others 1.7 79.0 568.8 0.0 0.0 0.0 0.0 0.0 2236.8 16.0

Numbers in parentheses represent sample size.

Table 6 Monthly changes in the IRI of macroinvertebrates present in the stomach contents of the fluvial sculpin Cottus pollux

IRI of all stomach contents
May (12) Jun. (5) Jul. (10) Aug. (1) Sep. (8) Nov.1 (25) Nov.2 (16) Dec. (21) Jan. (16) Total
Ephemeroptera 107454 1794.2 8435.4 8608.2 8341.8 3091.3 339.4 787.0 806.2 1575.0

Prey animals

Trichoptera 5977.5  15268.0 6355.9  11391.8 3058.7 447.2 137.5 102.9 263.2 1397.2
Plecoptera 0.0 87.3 0.0 0.0 0.0 60.1 0.0 26.0 15.5 14.4
Chironomidae 21.1 217.6 47.9 0.0 136.4 3816.2  14437.6 8213.2 5194.3 5036.2
Tipulidae 191.7 1368.5 427.3 0.0 2192.7 222.5 17.1 72.4 9.6 99.8
Simuliidae 0.0 0.0 0.0 0.0 0.0 3875.6 2424.8 6440.8  10447.3 3067.2
Psephenidae 0.0 28.0 0.0 0.0 0.0 754 0.0 0.0 6.3 4.5
Odonata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Others 11.1 0.0 0.0 0.0 36.9 17.4 4.5 10.9 0.0 44

Numbers in parentheses represent sample size.
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Fig. 4 Prey selectivity (the mean of Chesson’s a-index) of torrent catfish Liobagrus reini and fluvial sculpin Cottus pollux for major
food items. The mean values are shown and asterisks represent significant differences between the two species (Mann-Whit-
ney U-test, *P<0.05, **P<0.01), respectively. Vertical bars indicate SEs.
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