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Food habits of kichiji rockfish Sebastolobus macrochir in summer

on the continental slope off the Pacific coast of Hokkaido, Japan

TosHIAKI OHMURA,! ToMONORI HAMATSU? AND Tovyomi TAKAHASHI*

\Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, 2Hokkaido Nation-
al Fisheries Research Institute, Fisheries Research Agency, Kushivo, Hokkaido 085-0802, Japan

The food habits of kichiji rockfish Sebastolobus macrochir were studied off the Pacific coast of Hokkaido. Fish
samples were collected with a bottom trawl net at depths of 300-1,000 m in the daytime in July 2001 and 2002.
Benthic invertebrates were collected with a Smith-Mclntyre grab and a sledge net in July-August 2002. The per-

centage of empty stomachs of S. macrochir was low particularly in fish <150 mm SL, indicating active feeding

during the summer. Dietary analysis was conducted using 897 fish (43-271 mm SL). The principal prey item

changed from small crustaceans such as gammarids and cumaceans to crustacean decapods and ophiuroids (chie-

fly Ophiura leptoctenia) with increase of fish length. Ophiuroids, which are probably the most abundant prey in this

study area, became very important in the diets of S. macrochir with the growth of fish. In addition, ophiuroid feed-

ers including S. macrochir are very low in biomass in this study area. Such a foraging strategy of S. macrochir

seems to reduce the intra- and inter-specific competition for food.
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Fig. 1 Study sites off the Pacific coast of Hokkaido.
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Table 1 Data on Sebastolobus macrochir sampling off the Pacific coast of Hokkaido

Location® Bottom
Date Area Towing time Latitude Longitude Depth Temperature Salinity
(N) (E) (m) o) (PSU)
14 July 2001 East 07:13-07:33 42°48.1 145°19.3 562 2.97 34.04
09:27-10:00 42°49.1' 145°19.3 446 2.40 33.80
11:42-11:56 42°48 4 145°14.8' 330 1.42 33.43
15 July 2001 06:48-07:23 42°40.6' 144°51.6 304 1.78 33.47
10:26-10:57 42°39.9' 144°32.2 477 2.08 33.64
13:04-13:28 42°37.9 144°34.2 731 3.31 34.03
16 July 2001 07:03-07:37 42°44.3' 144°23.0° 462 1.89 33.60
09:26-09:47 42°42.7 144°23.6' 537 2.86 33.90
14:43-15:04 42°39.5 144°22.4 780 3.04 34.21
17 July 2001 Middle 06:41-07:15 42°25.5 143°52.3 330 1.75 33.52
08:54-09:17 42°30.3' 143°58.8 433 2.23 33.69
11:43-12:00 42°28.2 144°05.2 736 3.10 34.17
15:00-15:11 42°18.0 144°01.2 877 3.05 34.24
18 July 2001 08:15-08:37 42°20.2 143°58.0° 710 3.10 34.11
10:37-10:57 42°16.8 143°47.6° 561 2.64 33.83
12:49-13:10 42°18.0 143°46.8' 472 1.96 33.60
14:55-15:14 42°05.7 143°40.2 314 1.08 33.34
19 July 2001 07:27-07:38 41°49.6' 143°53.1 857 3.06 34.20
09:48-09:58 41°49.5 143°50.7 738 3.11 34.04
11:53-12:14 41°49.6 143°47.2 575 2.90 33.87
13:55-14:27 41°48.6 143°42.4° 355 1.70 33.47
20 July 2001 West 07:33-07:44 41°45.3' 141°50.0° 967 3.22 34.25
11:30-11:49 41°50.4 141°40.0° 813 3.30 34.20
21 July 2001 12:15-12:26 42°09.2 141°37.6' 704 3.35 34.13
14:25-14:33 42°03.4° 141°34.9' 685 — —
22 July 2001 08:12-08:23 41°43.9 142°38.3' 919 2.94 34.34
14:05-14:14 41°46.1 142°47.2 617 3.29 34.09
23 July 2001 Middle 06:57-07:18 41°49.6 143°47.2 576 3.12 34.08
09:34-10:08 41°48.7 143°42.4° 356 1.77 33.55
12:31-13:05 42°04.2 143°40.9° 327 1.32 33.40
24 July 2001 East 07:21-07:32 42°37.8 144°23.3 869 2.98 34.24
09:11-09:24 42°37.7 144°23.4' 871 — —
25 July 2002 East 06:21-06:53 42°49.0 145°18.6° 449 2.85 33.92
08:49-09:04 42°47.7 145°18.0° 573 3.10 34.15
11:34-12:08 42°40.7 144°50.5' 306 2.95 33.96
14:08-14:29 42°38.2 144°33.3 732 3.06 34.23
26 July 2002 06:45-07:02 42°40.1 144°31.6 471 2.81 33.95
09:11-09:41 42°44 4 144°23.0° 451 2.90 34.01
11:54-12:17 42°39.2 144°22.6’ 799 3.01 34.27
27 July 2002 07:47-07:58 42°37.8 144°22.4' 913 2.84 34.34
Middle 10:54-11:15 42°30.4 143°59.0° 452 2.81 33.91
13:29-13:51 42°20.1° 143°57.8' 724 3.10 34.16
15:17-15:28 42°18.0° 144°01.2’ 889 2.91 34.34
28 July 2002 07:00-07:20 42°19.0° 143°47.2' 453 2.74 33.82
09:52-10:14 42°17.2 143°48.2’ 574 3.10 34.14
13:06-13:38 42°05.1 143°41.0° 346 2.27 33.51
16:04-16:36 41°50.1 143°41.7 351* 2.69 33.67
29 July 2002 07:42-07:53 41°49.8 143°53.7 902 2.89 34.34
10:02-10:14 41°50.1' 143°50.1 723* 3.03 34.28
12:14-12:26 41°49.2 143°48.3 628 3.09 34.09
13:47-14:08 41°49.2 143°46.7' 555% 3.06 34.03
30 July 2002 West 07:01-07:12 41°48.6° 142°46.6' 537* 3.19 33.96
09:05-09:16 41°46.4 142°47.0 608 3.31 34.17
11:18-11:28 41°47.3 142°44.7 703* 3.30 34.23
13:27-13:37 41°44.2 142°38.8' 900* 3.13 34.33
31 July 2002 07:33-07:44 42°09.7 141°37.6 706 3.29 34.23
09:38-09:44 42°03.5 141°33.5 643 3.32 34.20
12:23-12:39 41°49.1 141°40.0 800 3.18 34.31
15:31-15:45 41°45.2 141°48.5 954 3.01 34.39

*: Mid point of trawling.
*: Stations of benthic invertebrates sampling conducted with a Smith-McIntyre grab and a sledge net from 28 July to 2 August in 2002.
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Table 2 Diets of Sebastolobus macrochir, by size classes, collected off the Pacific coast of Hokkaido in July 2001 and 2002

Standard length (mm)

Prey items 43-100 101-150 151-200 201-271
F%¥ N% W% F% N% W% F% N% W% F% N% W%
Teuthoidea (Total) — — — - - 07 01 42 18 02 108
Bivalvia (Total) 15 04 16 16 03 11 76 16 61 60 08 28
Polychaeta (Total) 30 08 67 64 13 144 170 3.0 142 198 2.7 227
Aphroditoidae sp. 0.8 0.2 1.7 1.1 02 23 22 0.4 13 30 04 1.5
Amphinomida sp. — — — 05 01 24 14 02 40 30 04 109
Other Polychaeta 23 06 49 48 10 96 138 24 89 138 19 103
Mysidacea (Total) 75 26 13 48 10 02 105 26 07 54 10 0.2
Pseudomma sp. 41 17 06 27 05 + 58 11+ 24 03 +
Other Mysidacea 3.8 1.0 07 21 0.4 0.1 5.8 1.5 07 36 07 02
Cumacea (Total) 143 127 29 101 145 09 239 210 07 84 27 +
Gammaridea (Total) 726 630 328 745 626 171 319 87 17 263 85 09
Ampelisca sp. 6.0 39 39 160 96 3.7 47 08 + 48 3.0 0.2
Ampeliscidae sp. 30 1.3 12 101 51 19 29 06 + 36 14 01
Anonyx spp. 94 38 09 101 43 11 29 10 01 30 05 +
Podoceridae sp. 267 152 66 330 139 38 76 20 06 24 03 +
Melphidippella sp. 199 102 56 266 130 26 40 10 02 36 04 +
Melitidae sp. 180 140 34 64 23 02 — — — e — -
Phoxocephalidae sp. 68 40 04 16 04 + 0.7 01 + 0.6 + +
Other Gammaridea 323 107 107 362 139 38 1566 32 06 174 28 05
Euphausiacea (Total) 1.1 03 02 16 05 02 76 15 03 3.0 09 0.1
Euphausia pacifica 11 03 02 16 05 02 69 13 03 30 09 0.1
Thysaénossa longipes — - — — - 0.7 0.1 + - o
Decapoda (Total) 79 23 208 309 81 554 308 84 33.8 257 36 137
Neocrangon communis 1.1 07 87 223 61 503 170 45 207 6.6 09 24
Eualus biunguis 23 07 51 53 11 27 33 07 11 36 05 06
Chionoecetes spp. 1 03 09 21 04 19 18 03 19 42 05 5.1
Pagurus townsendi 1.1 03 28 11 02 02 22 04 41 54 06 39
Other Decapoda .1 03 33 16 03 03 80 25 61 78 10 17
Ophiuroidea (Total) 323 152 303 250 9.2 6.6 558 505 237 695 756 34.3
Ophiura leptoctenta 32.0 150 232 245 89 59 504 483 177 61.1 721 244
Ophiura sarsi 1.9 02 71 05 01 + 25 05 15 90 15 4.0
Ophiophthalmus normani — - — .1 02 07 62 15 39 84 18 54
Other Ophiuroidea — — — — — — 1.1 02 06 12 01 05
Pisces (Total) 1.9 05 21 27 05 31 47 08 144 156 3.1 134
Lumpenella longirostris 1.5 04 20 16 03 13 04 + + 42 1.7 08
Other Pisces 0.4+ + 1.1 02 18 43 07 144 120 14 125
Other organisms 83 23 14 90 20 10 80 18 02 72 09 10
No. stomachs containing food 266 188 276 167
Vomited 184 89 103 63
No. stomachs reversed 131 0 1 0
No. empty stomachs (%) 6(1.0%) 6(1.8%) 94(18.8%) 57(19.1%)
No. stomachs containing only digested matter 140 50 28 10
No. stomachs 727 333 502 297

F%: percentage frequency of occurrence of identifiable prey, N %' percentage of identifiable prey of the total number, W% percentage of identifiable
prey of the total wet weight. --: absence, +: <0.1%.

N%=12.7~21.0), ZOHEBEEHXRIE» -7 (WY N,
<29), xOiI», ZWEE, $EH, TIH 1F7 FEE, K, KL L UERERINCE RO
IE, AMEBIORER S S EXE AR S MB A SIRI T L7z (Fig. 2), KF 700 m LAEIC
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Fig. 2 Diet compositions of Sebastolobus macrochir off the Pacific coast of Hokkaido in July 2001 and 2002, expressed as a percen-
tage of relative importance index (%IRI) for prey items. SL: standard length, N: number of stomachs examined.
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0.55), RuHAKEBIUKEFTRIRESHET 8
BRALNT, Thbb, KERM T 2001 4EE LU
2002 SO & Al « HEH (& I E 100 mm LT,
700 m D), 2002 FOPEE & i (k& 100 mm LAF,
700m LAER), 2002 F OFEH & &M (&K 151~200
mm, 700m DAR) TERMNKEL, £, KEFHRT
132001 EOFIR & /I, 2002 FEOHE (Fh Fntk
£ 151~200 mm) TEEAKEZH -7,
FFOOKREEY A XEOBE FFYUOEMICH
EWOT A ZAREYDOLH>ICEHEL THADhZH AT
O, BroHRL7EL T, 3o, U7X
FIUY» ABLU7 —<EDOEKT A XL FFVOKEK
LORRE# AN (Fig. 4), BgSh Tz EL b
FHOGBERAI 1.0~16.8mm T, FFIVDOREHN
REL B HICONTHRBERBEA KT RS A DN
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Fig. 3 Diet similarity of Sebastolobus macrochir off the Pa-
cific coast of Hokkaido in July 2001 and 2002. The
similarity was estimated using the percent similarity
index (PSI). Shaded parts show depth zone >700 m.
W: west area, M: middle area, E: east area, SL: stan-
dard length.
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Fig. 4 Relations between standard length of Sebastolobus
macrochir and body size of 4 prey items off the Pacific
coast of Hokkaido in July 2001 and 2002.
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Fig. 5 Percentage of empty stomachs of Sebastolobus
macrochir off the Pacific coast of Hokkaido in July
2001 and 2002. SL: standard length, N: number of
stomachs examined.
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Ophiura sarsi, Ophiacantha omoplata, v ~/\V) 7Eb +
5 Amphiophiura penichra , / V< v 7 Tk b 7
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loveny & % < B L oo 2D D, BEHEIPOKE
550mi & 700 m#t A CiE I a T EEA I AOH S
FoEuwEEERLA: (N%=11.9%, 21.1%) (Fig. 6
-B), 7272L, ChORBMAFICAMLA-LEZLNS
1 47 3 ¥ Neocalanus spp., 3 LUBEED/=DEHEN
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PEIH O K 700 m 5 Tl bK< (600 fElf&/m?),
SR B O 7K 550 m & TR b & < (23,760 {4/
m?), TOEFHNAOBETH->7, —F, F0Xy T
BEIN AV F ADRGBBEEL, SERFIHhO KR
550 m Hi & Th HAK < (5.5 fifk/m?2), BEEIRFEMOK
HEO50mi s TR A E < (6514 Rk /m2), #1205
DEMHHA LN (Table 3),
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Fig. 6 Numerical compositions (N%) of benthic inver-
tebrates collected with a Smith-Mclntyre grab (A)

and a sledge net (B) off the Pacific coast of Hokkaido
from July to August in 2002.
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THREOX U AL T/ (Table 2, Fig.
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Table 3 Density (inds./m?) of benthic invertebrates collected with a Smith-McIntyre grab and a sledge net off the Pacific coast of

Hokkaido from July to August in 2002

Sampling site and bottom depth

Taxon West of C. Erimo East of C. Erimo
550 m 700 m 900 m 350 m 550 m 700 m
Smith-McIntyre grab
Polychaeta 980.0 520.0 300.0 920.0 2080.0 2220.0
Cumacea 80.0 — 40.0 40.0 640.0 120.0
Gammaridea 80.0 — 160.0 200.0 20280.0 1640.0
Ophiuroidea 640.0 30.0 — 40.0 200.0 140.0
Other organisms 160.0 — 560.0 40.0 560.0 360.0
Sledge net

Polychaeta 0.6 1.0 0.2 0.5 + 2.6
Mysidacea + 0.1 + + + +
Cumacea 0.1 + 1.3 — — 1.8
Gammaridea 0.3 0.4 0.6 0.5 0.7 12.9
Crustacean decapoda 0.8 0.2 0.2 0.6 0.1 0.1
Ophiuroidea 647.0 55.1 314 32.2 3.1 23.9
Holothuroidea + — + + + 7.0
Other organisms 3.8 0.7 2.0 41 1.6 13.1

: absence, +: <0.1.

BROYA LRPKIC I OFIRTE AHEORMALAL
flzdrEZ NS,
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v I KIE 450 m AR OEIE T L S MBS 5 2 L AH
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fER, I3 L VBRARFHOBZEMN R L <IZ 550 m i
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