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Temporal and Spacial Distributions of Demersal Fish
in Funka Bay and Offshore, Hokkaido

Shin-ichi Yokovama*, Tatsuaki MaEpa*, Toyomi TAKAHASHI®,
Toshikuni Nagarant* and Hiroharu MaTsusHIMA**

Abstract

Based on experimental bottom trawls carried out between June 1985 and September 1988
in Funka Bay and offshore at a depth less than 200 m, the species composition of demersal
fish was investigated. Most of the demersal fishes regularly found in this study area were
cold water species (71.9%). Inside the bay, red halibut Hippoglossoides dubius had always
a great biomass, and young walleye pollock Theragra chalcogramma were also abundant
though larger seasonal fluctuations were found. Namely their biomass was lowest in
May-July during the stagnation of the Oyashio Current and increased in July-September
during the inflow of the Tsugaru Warm Current, thereafter decreased gradually. Outside the
bay, young walleye pollock predominated in biomass throughout all seasons.

Cluster analysis suggested the existence of two major communities which red halibut
(benthic animal feeder) and young walleye pollock (plankton feeder) were predominate
respectively. Of these communities, the former was chiefly found in the muddy area of the
bay, and the latter was found both inside and outside of the bay and no relation was observed
between their biomass and bottom sediment type, as expected.

From these results, it seems probable that red halibut is a key species in the detritus food
web at least inside the bay and young walleye pollock is a key species in the grazing food web
both inside and outside of the bay (<200 m depth).
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(Laboratory of Fishing Grounds, Faculty of Fisheries, Hokkaido University)
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(Research Vessel Ushio Maru, Faculty of Fisheries, Hokkaido University)
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Fig. 1. Map of Funka Bay and offshore, showing localities and contours of depth (m).
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1 BEORBTHEEINICTRXTORBERECEFHLEELHAIL, To—Hix4amilE
DIDHDOERE LTHRBLFELF -7, 1L, BRBCBEALLLELONLE - FENLE
1560 UDREDOFI LRV, BLhBREERD S bR S K& CBA LB S
i, ¥ R R KRS0 Z S AMENL (BB) KESWTLARSL, FALOR Sz EER
HEH L, MR OBAR OB Morisita'® ORELIEIEE Ciawn 1T 0 SHE L 72,

Cuwy TR TIRER B,

S
2 21 Wy iW2;
=

Cian= (Awn + Awz) My We

_Zsl wn it é wai®

A(w)I:IZIle, A(w)zzpszz
2T, W, W iHETHE 1L OHE 2HEAORER, w., w: REHCBTHE 1%
DOBOER, S 2EADVThMCHBE LALERTH S, 2 HOFEFKE Y A\ T Mountford
DFHFEMEE LD 7 528 =GR, Fvirerss axfERLE,

—7, %#FAEA T CTD (Neil Brown CTD SYSTEM) #» AW CHEL#H 4m xR L 0
SMERRIE L3, RIS Ve vEKE EHERBRE L 2R L BK LT, +)
J A= R =X WIESEYRD I, REMEE YT Smith-McIntyre B2 FEHHE: 0.1 m?)
AL TEHIRL, RE»SEZX5ecm ¥ TORYHCTEINEC L Y NESH 2T -

ks, BEFHOEAN L ENOMBHX SIIE L BREEESRE L (K1),

#& R

EBAHEBR AR H2RESITER 41 SCBLRET KRBT OER® 96 S4 iz T
BAGLIFGHTTCOEREDO S RD (K2),

ThiZ X 2 LENBRBEOREHAERY MY 2<4<4) dLRFH (1<4<2) Xk T
505 B (6>4) RF (4<—1) REDHEH D LONEILITEA T 5, KIE S0 m LUERRESE
DEENAL OMT 25, BEROBAMCIBDEBE,NOT W5, BOMIBRE LD, BA
LEAERXSGLC5, —77, BAGEY, BREOEFLESHLREH, KTk LKEY
il d LW (—1<$<]1) BERG & 7o Ttz

X 3,4t h L hEBRIT 5Kk L ESSMOEHENERT, 1986 £ 2 il BER
TR T & T 5 KM AEKY? BNERY D, SCEDERKNEL SHLTLEDIHL, B
B EPAL R AR IS 138 5 33.0%0 LT o BEIRAK Y b h, FO—EITENICEALBD T,
1986 4F- 5 A X BA BB AT THERKOEELYZ ok BEhb T e hy, 1987 F &
1988 D 5 HICIBHEIRKDOEB~DEENEE {, BNIT 33.0% L FToRESKIESMHMLT
W,

6~7 A (1985 4) EEBKIBRIICEEL, LH0OKRERE MFEioh i, L, TH
CRBRBEBERAKOHE® Z 485 33.6%0 L EOKEM'? AE o MATIcHBELTWS, TS
Biic iz 8'C 5O BHAREAL LN A, ZhRESEIMEGZ &L KERE Wb IcE
BROEBZLILLDEEZLND,

RBEBMAL8 A TA~9 A LG (1988 4F) wwBNILEIMICHA LA, BRKE ) FR

T 198149 J 19 BT, % ERETRERE, @K No. 17
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Fig. 2. Distribution of sea bottom sediments in Funka Bay and offshore. © : data from this
study, e : data from Hydrographic Department, Maritime Safety Agency, Japan (1981).

LTw5b, LaL, BESALEDMIEITTOREAloKEIEARE L TEBRKOEET T
HOERTH 70, 1986 4F 9 FILBBER K EBRITE THAL T 52, EEEETICIER
BBIRAKOBERAEL, EELTEGESER I T, UL, 198749 A EBEBERANE R
BREECTREL TV, AFE 1l AIRRBRERRASBREROBESHICHER L, BRER
HUNZTC L E&E7s» Tz,

RIEHER AHERUBFCREShEARBEII6HITETHY, Zhy)iiBs', @2
Lo Hikita® OfGEx b LichKkES L OEBBCOBEL, b YBIRCEREET 58,
FHNCHBR T 2ER I UORCHEA T RIE S L (R 1),

ERFCETIRER YA L (R2), YEBRCHBTAEAREIEANCEKENS ]
(96.5%), = D% { XHER (711.9%) THo 1,

F3L1985FE 6 A5 1988F 9 A TOLBREMSEXEAN I L CBMNEMO 2 KB 5T,
i, R ABRERKEAL (2~5 A), RERAREH 6~7 A), BEEBHARAL (7~9 H)
BLUBEBRAKHEDN 9~11A) o4 HlcRF L, ThiFhoki, BHlcktsEERED
BHEEERLICLDTHD, 2 TCRG ENLHFHIBRRCK TS KR ML Licib, &
KIROTA BB B CRER Lo XKBI B ZOKBOBETCH S EERL TS0
L, BoTeBRDIH 198 FE T A (RERAHZH) 0oBAREEERKOEEYZT T
o ¥, 08, TARIUI AN 2 oDBEIIIcF i T B DRBKMOEBICETLA R SR
L7cHTHY, KBRS L CESOSMREEBHERLL S 2 TOThhoRicgdi,

CPUE o &b o e ABEL A Y + » &£ 5 Theragra chalcogramma & 7 5 # v 1 Hippoglossoides
dubtus THote, ZDIBLAY Y FSR0~-1FAL2FAUEOARLOMIZEL W SMHD
HE L Shicld, ZITRHEY “9R” L, BECOVWTRETFORRANS E 508
BAEBRTH D TR EL TR, ThIRX B E, BRTRAY YV ESHRDERE
PEERKEERICET T 528 (18.39,), fioBFAIL 28.4~43.6% % DT\ iy, 7THH LA D
FE LR L 5B K E { (181~56.7%), B BHEIR KB BB CEH CEE L5 -T
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Fig. 3. Distributions of bottom temperature (°C) in Funka Bay and offshore from June 1985
to August/September 1988. Data arranged by season.
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Fig. 4. Distributions of bottom salinity (%,) in Funka Bay and offshore from June 1985 to
Anugust/September 1988. Data arranged by season.



Tablel. List of demersal fish found in Funka Bay and offshore. C: cold water species, E : eurythermal species, R :
regularly occurring species, 8: seasonally occurring species, and I: infrequently oceurring species.

Spiny dogfish Squalus acanthias

Raspback skate Bathyraja isotrachys

Gray’s cutthroat ell Synaphobranchus kaupii
Brown hakeling Physiculus japonicus
Threadfin hakeling Laemonema longipes
Walleye pollock Theragra chalcogramma
Pacific cod Gadus macrocephalus

Japanese sandfish Arctoscopus japonicus
Japan sea wrymouth Crytacanthoides bergi
Long shanny Stichaeus grigorjews

Mottled shanny Stichaeus nozawae
Longsnout prickleback Lumpenella longirostris
Pighead prickleback A4cantholumpenus mackay:
Ribbon prickleback Lumpenus sagitta
Bigeye snakeblenny Lumpenus macropus
White line eelpout Lycodes hubbsi
Porous-head eelpout Allolepis hollandi

Jelly eelpout Zestichthys tanakae

Fox jacopever Sebastes vulpes

Kichiji rockfish Sebastolobus macrochir

Fat greenling Hexagrammos otakii
Arabesque greenling Pleurogrammus azonus
Japanese irish lord Hemslepidotus gilberts
Ice sculpin Icelus spiniger

Sakhalin sculpin Triglops jordant

Elf sculpin Enophrys diceraus

Fist sculpin Malacocottus zonurus

Shorthorn sculpin Myozocephalus jaok
Spinyhead sculpin Dasycottus setiger

(O]
CI

CR
CR
CR
Cs

8

Ccs
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
ER
s

CR
CR
CR
CI

CR
CI

CR

Gonez’s sculpin Cotitusculus gonez gonez
Okhotsk hooker sculpin Artediellus ochotenstis
Black edged sculpin Gymnocanthus herzensteini
Sea raven Hemitripterus americanus villosus
Elkhorn sculpin Alcichthys alcicornis

Spineless sculpin Eurymen gyrinus

Demon poacher Tilesina gibbosa

Barbed pacher Agonomalus jordani

Longsnout poacher Brachyopsis rostratus
Goatee Poacher Pallasina eryngia

Sailfish poacher Podothecus sachi

Cockscomb poacher Podothecus thompsoni
Longnose poacher Sarritor leptorhynchus leptorhynchus
Aleutian alligator Aspidophoroides bartons
Cubed snailfish Lipars tessellatus

Barred snailfish Crystallias matsushimae

Pink snailfish Careproctus rastrinus
Arrow-toothed halibut Atheresthes evermanni
Greenland halibut Reinharditus hippoglossoides
Red halibut Hippoglossoides dubius

Scaleye plaice Acanthopsetia nadeshnyi
Pointhead flounder Cleisthenes pinetorum herzensteini
Dusky sole Lepidopsetta mochigares

Sand flounder Limanda punctatissima

Brown sole Limanda herzensteiny

Stone flounder Keretus bicoloratus

Korean flounder Glyptocephalus steller

Sline flounder Microstomus achne

CR
CI

CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CI

CI

CI

CI

CR
CI

CR
CR
CR
CR
El

CR
ClI

B ¥ HE X XY I
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Table 2. Composition of demersal fish in Funka Bay and
offshore. Abbreviations are the same as in Table 1.
Figures in parentheses show percentage of total
species.

R S I Total

C 40 5 10 55
(70.2) (8.8) (17.5) (96.5)

E 1 0 1 2
( 18) (0) ( 1.8) ( 85)

Total 41 5 11 57
(71.9) (8.8) (19.3) (100)

i, Efe, BATERER2EICIRER D, FH X N Stichaeus grigorjews & v F ¥ H P
Lumpenus sagitta DEIE & —E% 8B L THENE - (7.6~15.2%, 34~13.1%), —77, #&H
TEAY b7 FIGRMPEML (64.6~T74.6%), BERKHEAM S L CEBRERAKENIEA
b SRR EENECES THEL T (13.8~29.1%), ok, BRI AT AT VA
AR L 4 10% LT ThH, BERKKEAMCIERICECEE s> T,

RAEERORZEREL BERKRA « BEHc RT3 £t al (R5-A, B) o @EEROE
PRER 6w, FABmBEBRRARA @ BEECsT 5480 (K5-C, D) ofAEEROEL
BRAR TR d, 2 2T Cian=0.15 OB WEHUERRAYEECLTELDOIE 2 A4 -
¥1looEEL L, BEELCEBTIBACTEOREYRLEZ LT D,

(1) BERARAL (Inflow of OC, Feb.-May)

1986 4E 2 B it BRIBAST (Sta. 32,48,55) TA ¥ b v ¥ I BHENL LR, O BYEEY
2 -~ F Cleisthenes pinetorum herzensteini, 7 7 # v 1, AFH L A Limanda punctatissima 75 &
BB/ TEAOBEL Ko Twl, BEATRAr o853 9AL L BRARERALRT
(Sta. 10, 14,26), LU, 198745 HICit A 7 + v # SHABERBENCOLBEL, FEOHE
FEith (Sta. 54,59) < BROKBO R T # AV AHETHED LR TV, 1988 45 Jo&EkHL
BHRCEOA T2, BED D H & IIFREFEOE TG (Sta. 37, 55, 59) #RINIBREY
FIT A H VA BEELGHAL Tl

(2) BRI (Stagnation of OC, May-July)

CORHRT » VA BENBADOINEY HD T, KL, FEOERM (Sta. 35, 36, 40,
55,58) TILEERBENDMHL, 7HH VA BHEEDIENT, b2 v Podothecus sachi-7 7 7 v
ABEEE (19856 ), 7H H LV -k L 7 » Glyptocephalus stellers FEE (1985 F T A), v v
#-7 A 7 # Hexagrammos otakwi B4, 3 LAy b v & SHhREE (198745 B) 2xbhic,
—7, BARRERAND G EBREORIRMIAL Y BB L TR oh, TAH VA
BLUOAR7 by 7GRN ET R EFhEROTEERENADRI,

(3) EEEHAFKEAL (Inflow of TWC, July-Nov.)

BA (198649 H, 19884 8/9 i) TR 74 ¥ v A BHENBREAHLKEC, TRy U ES
W REEE ISR (Sta. 62, 70, 71, 72) ah bhitc, FEORBAEN (Sta. 39, 41,53, 56) X7 » ¥
VABEDEBNCFFRI-THAHNVABERL Y 9 ~FHE L o> T\ fe, BIHL 1986 F 7
BOBROZTHHE, A7y b v &I HARENLAEL 5D TV,

(4) EEEENKEEE (Stagnation of TWC, Sep.-Nov.)

COBHOBHEBRT P VABEL LLRT AN VA-A Y + v X S GRBENLRBAI
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Table 3. Species composition (%, by weight) of demersal fish inside (In) and outside
(Out) of Funka Bay, according to four seasons, the duration of inflow and
stagnation of both the Oyashio Current (OC) and the Tsugaru Warm Current
(TWC). Percentages are based on combined data from June 1985 to September
1988. CPUE (catch (kg) per 0.75 mile) are in parentheses. tr: trace (<0.01).

Inflow Stagnation Inflow Stagnation
of OC of OC of TWC of TWC
species (Feb.-May) (May-July) (July-Sep.) (Sep.-Nov.)
In Out In Out In Out In Out
Walleye pollock (adult) 0.39 29.10 0.35 0.36 0.56 0 0.02 13.76

( 1.60) (35.28) (011) (0.36) (037) (0) (001) (2809)

Walleye pollock (young) 3640 6618 1828 6463 4362 7460 2844 6657
(1491) (80.23) ( 549) (64.70) (28.92) (36.54) (19.92) (135.89)

Long shanny 10.89 0.36 7.62 2.38 15.15 218  12.50 111
( 4.46) (0.44) (229) (238) (10.04) ( 1.07) (876) ( 227)
Ribbon prickleback 8.86 0.01 3.39 118 9.04 129 13.07 0.01
( 3.63) (001) ( L02) (118) (599 (063) (915) ( 002)
Black edged sculpin 0.70 0.13 0.18 2.33 0.39 1.80 3.33 0.49
(029) (0.16) (005 (233) (026) (088 (233 ( 100
Sea raven 0.53 0.75 0.73 6.55 1.22 3.58 1.02 1.34
(022) (091) (022) (656) (08l) (1L75) (071) ( 2.74)
Elkhorn sculpin 1.16 0.19 1.07 114 0.66 0.53 1.90 0.16
(048) (023) (032) (L14) (044) (026) (1.33) ( 0.33)
Spineless sculpin 0.07 0.14 0.04 2.34 0.33 1.99 0.16 0.21
(003) (017) (001} (234) (022 (097) (0.11) ( 043)
Sailfish poacher 4.10 1.03 5.22 0.48 2.70 0.59 2.96 0.44
(1.68) (1.25) (157) (048) (179 (029) (207) ( 0.90)
Cockscomb poacher tr 0.04 tr 0.16 0 0.16 0 3.35
(tr) ( 0.05) (tr) ( 0.16) (0) ( 0.08) (0) ( 6.84)
Red halibut 25.76 0.70  56.65 9.68 18.12 730 27.34 5.53
(10.55) ( 0.84) (17.00) ( 9.69) (12.01) ( 3.58) (19.15) ( 11.29)
Pointhead flounder 5.26 0.01 0.90 0.01 3.73 0.01 5.22 tr
(2.16) (001) (027) (001) (247) (001) ( 3.66) (tr)
Korean flounder 0.64 0.04 2.09 0.67 2.27 0.51 0.62 0.34
(026) (005) (063) (067) (150) (025 (043) ( 0.69)
Other fish 5.26 1.31 3.47 8.09 2.20 5.46 341 6.68
(216) ( 159) ( 1.04) (810) ( 1.46) ( 267) ( 2.39) ( 13.64)
No. of fishing 24 9 21 4 15 7 23 8

Rdbhic, $rFEORTEH (Sta. 34, 38,40,57,60) KX Ay v £ S HhBBE (198649 A,
11 BRIVCINBTEILLA) DN, THHVA, VO~F, OFFEFY, FHFXHIBIETA
FADLSHL2RAEHERL LT BHEER LRI, —TF, BATIZ198T4E 11 B Sta. 19 »
BRELOHSELAY Y X SHRABE L 't T T,

¥, DRI HESMEYEELOBRTAS E, TEHEDOI LT HH L A BHEIHFE
OFEBENFCEMCAY DR GCERERICHE T A 2 e, BEBEPLESHALTGS, &
R, A7y b v 8 SHBRERLLR I MADOEBERIED TEETH Y, BEOKEE L OB
BRI EAER LRI D -T2,

4 &=
U THEESIRLEARED 5 96.59% BBKETH -7, KA AKFYW I L RITHE XS
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Fig. 5. Locations of sampling stations during inflow of Oyashio Current (A), stagnation of
Oyashio Current (B), inflow of Tsugaru Warm Current (C), and stagnation of Tsugaru
Warm Current (D). (A)-(D): February 1986, (O : May 1987, (): May 1988, (B)<]): June
1985, ©: July 1985, (): May 1986, (C)<(D: July 1986, ©: September 1987, ():
August~September, (D)<]): November 1985, ©: September 1986, (): November 1986,
(©: November 1987.

BERK L BRERAKOMASROFZHWLTEND 5 bbb, BEAERIEA THEDY
BROFETHEIR TGS, ¥, BAOBEMKEKL KR (KE20m LK) T1FE2ALUE
BIRETHY (K3), 2hXEKBEIEETIERE - T\ 5,
BREBT2ELERBEOBEMERS I VBERICKELEEY S 2 CV2RBR T » P v 1 &
AFr O ETHETHD, 22O CPUE(3 / v b, 015~ LRSI D DWER) ¥4
& (R3), 7THFVAREORKHL B EEXRTOIKL (10.6~192ke), A7 + ¥ £ S HhE
R L5ZMAKELS, BERKEES 6~7TH) wRkiEenas (5.5kg), BBERKR
A (T~9 A) Wik &ie b (289kg), BEERAMEHLE (9~11 B) B LV LT
Wh, BNTREINS Ay MY £ 545RDLKEIX5 AT 14~16cm (mean+SD, 1986: 15.44+
1.18 cm, 1987: 15.25+12lcm) THh-72Dd, 9 BTES AR E s BEIhith o2 T~12
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Stagnation of OC
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Fig. 6. Dendrograms showing similarity of demersal fish species composition (%, by weight)
between stations during inflow (left) and stagnation (right) of Oyashio Current (OC).
Locations of sampling stations (Sta) are shown in Fig. 5 (A, B). Marks in parentheses
indicate region (R) and sediment type (St), M: mud, MS: muddy sand, SM: sandy mud,
S: medium sand, ¢S: coarse sand. W(a): Walleye pollock (adult), W(y): Walleye pol-
lock (young), L: Long shanny, Rp: Ribbon prickleback, F: Fat greenling, Sr: Sea
raven, Sp: Sailfish poacher, Rh: Red halibut, Pf: Pointhead flounder, Sf: Sand floun-
der, K: Korean flounder.
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Fig. 7. Dendrograms showing similarity of demersal fish species composition (%, by weight)
between stations during inflow (left) and stagnation (right) of Tsugaru Warm Current
(TWC). Locations of sampling stations (Sta) are as shown in Fig. 5 (C,D). Abbrevia-
tions are the same as in Fig. 6.
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