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Distribution Pattern of Demersal Fish and Food Habits of Dominant Fish Species on
the Continental Slope off the Pacific Coast of Eastern Hokkaido, Japan
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Abstract

The distribution pattern of demersal fish and food habits of the dominant fish species were studied off the
Pacific coast of eastern Hokkaido during the summer of 2003-2004 and the winter of 2005. In summer, the
assemblages on the upper continental slope (<400 m) were primarily dominated by single species such as walleye
pollock Theragra chalcogramma. The assemblages on the upper-middle slope (400-700 m) were dominated by
threadfin hakeling Laemonema longipes, longnose eel Synaphobranchus kaupii, and soft eelpout Bothrocara
molle. The assemblage on the lower-middle slope (>700 m) was dominated by macrourids (chiefly, Cory-
phaenoides cinereus and C. pectoralis). However, in winter, the boundary between assemblages on the middle
slope was obscured slightly by the bathymetric descent of threadfin hakeling from the upper-middle slopes to the
lower-middle slopes. Most dominant fish species preyed primarily on nekton, micronekton and zooplankton.
However, the dominant fish species utilizing common food organisms belonged to different assemblages. This
pattern of assemblage structure is characteristic of weak inter-specific competition for food and appears to be an
important factor underlying increased biomass of demersal fish.
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Fig. 1. Sampling sites (O) and bathymetry off eastern
Hokkaido in the Pacific.
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Table 1 Data on demersal fish sampling off the eastern Hokkaido Pacific coast
Survey Research L Location’ Bottom
Date Towing time
area vessel Lat. (N) Long. (E) depth(m)
31 Jul. 2003 Akkeshi(A) w 06:03-06: 35 42°40.1 144°31.9' 470
W 08:14-08 : 31 42°37.9 144°35.2" 742
Kushiro(Ku) W 13:23-13:31 42°37.6¢ 144°23.¢/ 873*
w 16:32-16: 45 42°39.7 144°22.1" 778*
W 18:32-18:56 42°44.1 144°23.2 457*
1 Aug. 2003  Ootsu(O) w 07:45-07:52 42°18.3 144°01.7 880
W 10:25-10: 40 42°20.4 143°58.3" 717
Hiroo(H) W 13:33-13:53 42°16.6/ 143°47.4 573
W 15:53-16:30 42°04.4 143°40.9 334
4 Aug. 2003 Erimo(E) w 06 :48-06: 55 41°49.4 143°53.1" 864*
W 09:42-10: 11 41°49.7 143°50.7 750*
w 12:32-12:352 41°49.9 143°47.2 586*
W 15:15-15:29 41°47.8 143°42.8' 366*
7 Aug. 2003 Kiritappu(Ki) W 05:26-05:42 42°49.0/ 145°19.2 473
w 07:33-07:44 42°48.0/ 145°19.2 609
Akkeshi(A) w 10:44-10:53 42°40.7 144°51.8 333*
9 Jul. 2004 Kushiro(Ku) w 06:49-07: 15 42°44.5 144°22.6/ 465*
w 08 :54-09 : 07 42°39.4 144°22.4 780*
w 12:18-12:25 42°38.1 144°22.77 877*
Akkeshi(A) w 14:41-15:01 42°38.0¢ 144°33.8 743
10 Jul. 2004 W 06:41-07: 04 42°40.1 144°31.7 470
w 09:09-09 : 20 42°40.7 144°50.5 306*
Kiritappu(Ki) w 13:03-13:20 42°48 .4 145°19.3 554
w 14:47-15:10 42°49.1" 145°18.8 448
11 Jul. 2004  Ootsu(O) w 07:29-07: 36 42°18.0 144°00.8" 877
W 09:31-09: 46 427204 143°57.7 706
Hiroo(H) W 12:11-12:31 42°17.2 143°47.6¢ 552
W 14:18-14:39 42°05.1 143°40.4' 325
12 Jul. 2004 Erimo(E) W 06:41-06: 51 41°49.9’ 143°52.7 851*
W 09 :44-09 : 57 41°49.5" 143°50.4' 733*
W 11:22-11:41 41°49.7 143°47.0¢ 573*
\W% 14:44-15:20 41°48.8" 143°42.2 355%
12 Jan. 2005 Kushiro(Ku) K 13:25-13:55 42°44.5 144°22.8 456*
13 Jan. 2005  Akkeshi(A) K 08 :30-09 : 00 42°40.3 144°50.8" 373*
Kiritappu(Ki) K 11:30-12:00 42452 145°10.8 557
K 14:10-14: 40 42°49.7 145°20.9 467
15 Jan. 2005 Erimo(E) K 08:47-08 : 52 41°50.8" 143°51.7 815*
K 11:17-11:23 41°53.1" 143°49.7 767*
K 13:44-13:59 41°51.5 143°46.6 581*
K 15:47-16: 17 41°48.1" 143°42.4 357*
16 Jan. 2005  Hiroo(H) K 08 :40-09: 10 42°00.0 143°42.1" 326
18 Jan. 2005 Kushiro(Ku) K 15:23-15:28 42°38.7 144°25.3" 763*
19 Jan. 2005  Ootsu(O) K 08 : 50-09 : 00 42°20.7 144°02.5" 813
K 11:34-11:49 42°21.5 144°00.3 726
Hiroo(H) K 14:34-14: 54 42721.3 143°53.7 551
20 Jan. 2005 Akkeshi(A) K 10:53-11:23 42°40.2" 144°31.1" 481
27 Jan. 2005  Kushiro(Ku) K 09:10-09: 15 42°38.5 144°22.4 846*
Akkeshi(A) K 12:53-13:03 42°37.9 144°34.1" 759

. Midpoint of tow.

* . Stations for dietary analysis.

W : Wakataka-maru, K : No.7 Kaiyou-maru.
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Table 2 Mean biomasses (kg/km?) and densities (inds./km?) of demersal fishes off the eastern Hokkaido Pacific coast

Jul.-Aug. 2003 Jul. 2004 Jan. 2005

Species Biomass (%) Density (%)  Biomass (%) Density (%)  Biomass (%)  Density (%)
Petromyzontidae - - - - - - - - 2 0.1 2 <01
Hydrolagus barbouri 9 + 10 <0.1 5 + 4 <01 14 0.3 9 <0.1
Bothyraja trachouros — - — - 43 0.3 32 <01 — - — -
Bathyraja diplotaenia — — — — 65 0.4 33 <ol 7 0.2 2 <01
Bothyraja isotrachys 17 0.1 6 <0.1 — - — - — - — -
Bathyraja matsubarai — - — - 58 0.4 69 <0.1 — - — -
Bothyraja smirnovi — - — - 3 <01 2 <01 7 0.2 1 <0.1
Notacanthus chemnitzi 72 0.3 244 0.3 42 0.3 143 0.2 50 1.2 149 0.8
Simenchelys parasiticus 64 0.3 1,055 1.1 3 <01 58 <01 16 0.4 165 0.9
1lyophis brunneus 52 0.2 1,871 2.0 40 0.3 1,627 2.0 <l <01 6 <01
Synaphobranchus kaupii 5,571 26.4 23,512 25.5 1,351 8.7 9,967 124 472 11.3 2,103 1.7
Antimora microlepis 43 0.2 497 0.5 34 0.2 356 0.4 20 0.5 87 0.5
Halargyreus johnsonii — — — - — — — — 1 <ol 4 <01
Physiculus maximowiczi <1 <0.1 3 <01 — — — — 10 02 42 02
Laemonema longipes 570 2.7 1,004 1.1 1,610 10.4 3,181 4.0 730 17.5 1,347 7.5
Gadus macrocephalus 5 <ol 4 <01 30 0.2 12 <0.1 216 52 86 0.5
Theragra chalcogramma 4,055 19.2 20,287 22.0 3,318 21.4 6,395 8.0 409 9.8 747 4.1
Hymenocephalus lethonemus — — — — <1 <o0.1 3 <ol — — — —
Coryphaenoides pectoralis 3,540 16.8 2,276 2.5 1,584 10.2 979 1.2 213 5.1 104 0.6
Coryphaenoides acrolepis 797 38 5,229 5.7 389 2.5 2,617 33 63 1.5 405 2.3
Coryphaenoides cinereus 2,084 9.9 21,717 235 3,775 24.3 38,893 484 723 17.3 7,216 40.0
Caelorinchus gilberti 36 0.2 96 0.1 36 0.2 91 0.1 50 1.2 140 0.8
Sebastolobus macrochir 182 0.9 4,359 4.7 254 1.6 6,943 8.6 122 29 3,013 16.7
Sebastes iracundus 2 <01 2 <01 — — — — — — — —
Hemitripterus villosus — — - — - — — — 5 0.1 5 <01
Icelus cataphractus 2 <01 27 <01 <1 <o0. 8 <01 3 0.1 49 0.3
Icelus perminovi <1 <0.1 3 <01 - — — — - — - —
Phasmatocottus ctenopterygius - - - - <l <0.1 9 <0.1 - - - -
Dasycottus setiger - — — — 3 <01 6 <01 <1 <01 2 <01
Malacocottus zonurus 160 0.8 2,638 29 198 1.3 3,088 38 75 1.8 805 4.5
Ebinania vermiculata — — — — <1 <0.1 3 <ol — — — —
Freemanichthys thompsoni - — - — 1 <01 11 <01 — — — —
Brachyopsis rostratua - — - — <1 <0. 6 <0.1 — — — —
Percis japonicus - - - - <l <0.1 11 <01 - - - -
Aspidophoroides monopterygius <1 <0.1 1 <01 — — — — — — — —
Lethotremus awae <1l <0.1 5 <01 — — - — <l <0.1 2 <01
Aptocyclus ventricosus 4 <01 3 <01 8 0.1 5 <01 17 0.4 8 <0.1
Liparis agassizii 18 0.1 36 <01 - — - - — - — -
Crystallichthys matsushimae 1 <01 2 <01 1 <01 2 <01 17 04 27 0.2
Careproctus rastrinus 651 3.1 1,112 1.2 27 0.2 54 <01 12 0.3 28 0.2
Careproctus furcellus 42 0.2 139 0.2 54 0.3 210 0.3 22 0.5 47 0.3
Paraliparis grandis 21 0.1 75 <01 - — - — 0.1 24 0.1
Lycodes hubbsi 23 0.1 159 0.2 18 0.1 135 0.2 3 0.1 22 0.1
Lycenchelys brevimaxillaris 1 <01 121 0.1 2 <01 300 0.4 — — — —
Lycenchelys albomaculata 23 0.1 94 0.1 9 0.1 41 <01 3 0.1 10 <01
Lycodapus microchir 1 <01 402 0.4 <1 <O0.1 29 <01 <1 <0.1 2 <01
Bothrocara hollandi <1 <o0. 2 <01 - — — — — — — —
Bothrocara molle 2,367 11.2 3,683 4.0 1,453 9.4 2,243 2.8 167 4.0 232 1.3
Bothrocara tanakae 477 2.3 742 0.8 671 43 875 1.1 26 0.6 34 0.2
Bothrocarina microcephala 6 <0.1 22 <01 2 <01 7 <01 7 0.2 16 <0.1
Stichaeus grigorjewi - — - — - — - — 0.1 2 <01
Lumpenella longirostris 74 0.4 783 09 169 1.1 1,593 2.0 2 0.1 17 0.1
Clidoderma asperrimum 36 0.2 34 <01 67 0.4 60 <0.1 30 0.7 29 0.2
Verasper moseri — — — — — — — — 2 <01 2 <01
Atheresthes evermanni 80 0.4 101 0.1 185 1.2 317 0.4 554 13.3 749 42
Acanthopsetta nadeshnyi — — — — — — — — 1 <01 10 <0.1
Hippoglossoides dubius 8 <01 29 <01 5 <01 16 <0.1 77 1.8 256 1.4
Glyptocephalus stelleri — — — — — — — — 12 0.3 31 02
Total 21,095 92,386 15,514 80,434 4,172 18,038

No. of tows 16 16 16

— : absence.
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Fig. 2. Dendrogram showing the fish assemblages detected by the percent similarity index (PSI) and species composi-
tion by weight (W %) of the assemblages (A-G) off the eastern Hokkaido Pacific coast in July-August 2003, July
2004, and January 2005. Each sampling station is represented by survey area (see Fig. 1) and bottom depth (m)
at midpoint of tow.
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Fig. 3. Bathymetric distributions for 12 dominant fish
species off the eastern Hokkaido Pacific coast in July
-August 2003, July 2004, and January 2005. Biomass
percentage (%BI) is shown at 100 m depth intervals.
Data for the depths of 500-600 m and 600-700 m in
July 2004 and January 2005 are combined. The location
of symbols on the horizontal axis indicates the weighted
mean depth (WMD, m).
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Fig. 4. Diet composition by wet weight (WW%) of dominant species in fish assemblages (A-G). SL: standard
length ; AL : anal length; N : number of stomachs examined ; nd: no data.
Cr: Careproctus rastrinus ; Tc: Theragra chalcogramma ; Sk : Synaphobranchus kaupii ; Bm : Bothrocara
molle ; Cp: Coryphaenoides pectoralis ; Cc: C. cinereus; Ca: C. acrolepis; Bt: Bothrocara tanakae; Ll :
Laemonema longipes ; Gm : Gadus macrocephalus ; Ae : Atheresthes evermanni ; Hd : Hippoglossoides dubius.

JOELADI a8 21%, T Ampelisca sp.) % T3

ZERE LTz, % =

7B, Al—27 A5 —ANIZBWTEYRT I, 2025 FEHRO R AR, HF-AZF L HITKEE 300400 m
Tl T, Bilste < FEALEYNC AR AHRE DR WIERAT b o 5T Rl a0 el 3 2 5055 >
B oz, 72 (Fig. 2)o 7K 400 m DA DO K RERE_FEic BT 24



b KX /K B Z&  58(1/2), 2008.

Table 3 Comparisons of biomasses (kg/km?) by feeding type of demersal fishes off the

eastern Hokkaido Pacific coast

Jul.-Aug. 2003 Jul. 2004 Jan. 2005

Feeding type Biomass (%) Biomass (%) Biomass (%)
Piscivore 9,196 436 3,150 203 1,455 349
Micronectivore 4,055 19.2 3,318 21.4 409 9.8
Micronectivore and zooplanktivore 570 2.7 1,610 10.4 730 17.5
Zoobenthivore 3,220 153 4,478 28.9 838 20.1
Zoobenthivore and macronektivore 3,164 15.0 1,842 11.9 230 5.5
Unidentified 891 42 1,116 7.2 510 12.2
Total 21,095 15,514 4,172

Piscivore (mainly Pisces and Berryteuthis magister) : Synaphobranchus kaupii, Gadus
macrocephalus, Coryphaenoides pectoralis and Atheresthes evermanni.
Micronectivore (mainly Watasenia scintillans and Euphausiacea) : Theragra chalco-

gramma.

Micronectivore and zooplanktivore (mainly Euphausiacea and copepoda) : Laemonema

longipes.

Zoobenthivore (mainly Gammaridea, Polychaeta and Ophiroidea): Coryphaenoides
cinereus, Careproctus rastrinus, Bothrocara tanakae and Hippoglossoides dubius.
Zoobenthivore and Piscivore (mainly Gammaridea, Polychaeta and Pisces) : Bothrocara

molle and Coryphaenoides acrolepis.
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