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Species composition and distribution of young halibut on the continental

shelf in the southeastern Bering Sea.— [ . Distribution in spring.

Yoshiya TAKAHASHI

(Far Seas Fisheries Research Laboratory)

From May 18 through June 13 in 1966, a hundred and thirty-three stations (Figs, 1 and 2) were
occupied to cover the continental shelf in the southeastern Bering Sea by a side trawler, KAWACHI
MARU, of 300 tons and a trawl net (Fig, 3) was dragged at each staton for 30 minutes,

Of those listed in Table 1, three dominant species, pollock, true cod and yellowfin sole consisted
85 percent of the total catch (Tahle 2). Classification of all stations by dominancy of these three
species (Table 3 and Fig, 4) indicates that yellowfin sole are dominant in the shallower water and
pollock in the deeper than 60-70) meters contour, It seems to be closely related with distribution of
cold water mass formed there in spring (Figs, 16 and 17),

A majority of the incidentally-caught halibut was smaller than 66 e¢m, The smaller halibut of
30-32 cm on the average, 3 years old, were distributed rather densely near Slime Bank (Fig, 10).
The 4-5 years old halibut tend to distribute over the continental shelf (Figs, 11 and 12), while the 6-7
years old in the deeper area (Figs, 13and 14). Such a characteristic pattern—the older in the deeper—
is also observed within the same year class, that is, the larger in the deeper water (Fig, 15),

The 1961 year-class halibut amounted to 46 percent of the total halibut in numbers and was

considered to be a dominant year class (Tahle 5),
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Fig. 1. A grid of stations in the southeastern Bering Sea, occupied by a side trawler.
KAWACHIMARU, in 1966. (The numbers indicate the order of station occupied)
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Fig. 2. Depth contours and stations.
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Fig. 3. Trawl net used by Kawachi Maru, 1966,
“P-numeral” indicates the number of string 380
denier made of polyethylene,
“Numeral-m/m” indicates the length of the mesh,
The numerals along the lines mean the number

of meshes,
(1) Upper wing. (9) Lower wing,
(2) Upper wing, 10 Belley,
(3) Spuare, (1) Belley
(4) Baiting, 12 Cod head.
(5) Baiting, 13 Cod end,
8) Cod head, {14 Flupper,
(7) Lower wing, 15 Cod head cover,

(8) Lower wing, 1§ Cod end cover,
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Table 1. List of species taken in the grid survey by Kawachimaru in 1966.

I —
Common name | Common name

in Japanese l Scientific name in English
rosuke-garei Limanda aspera Yellowfin sole
shumushu-garei Lepidopsetta bilineata | Rock sole
uma-garei Hippoglossoides elussodon ; Flathead sole
tsuno-garei Pleuronectes pallasii i Alaska plaice

Flat-fish arasuka abura-garei Atheresthes stomias | Turbot
karasu-garei I Reinhardtius matsuurai | Greenland halibut
ohyo ; Hippoglossus stenolepis Halibut

| amerika-hireguro | Glyptocephalus zachirus | Rex sole

‘ numa-garei 3 Platichthys stellatus Starry flounder
suketodara Theragra chalcogramme l Pollock

‘ madara Gadus macrocephalus True cod

| nishin Clupea pallasii Pacific herring
arasuka-menuke Sebastes alutus Pacific ocean perch

Round-fish sonota-no-menuke-rui Sebastes spp. Rock fish

gindara Anaplopoma finbria Black cod
karafuto-shishamo Mallotus catervarius Capelin
ainame-rui Hexagrammidae spp, Gleenlings
name-yokosuji-kajika Hemilepidotus jordani Sculpins

| kajika-rui- Cottidae spp. Cottids

i kajika-rui-1I | Malacocottus spp. Cottids
tokubire-rui Agonidae spp. Sea poachers
genge-rui- | Lycodapodidae spp, Eelpout

‘ genge rui-II Zoarcicae spp. Eelpout

- kusauo-rui | Liparidae spp.

Others - ei-rui | Rajidae spp. Skates
tako-rui ! Octopoda spp. Octopus
ika-rui Decapoda spp. Squids
hokkoku-aka-ebi Pandalus borealis Pink shrimp

| taraba-gani Paralithodes camtschatica King crab

‘ zuwal-gani Chionoecetes poilio | Taner crab
kegani Erimacrus isenbeckii Korean crab
ibara-gani Lithodes turritus Blue crab
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Table 2. Species composition of the total catch in the grid survey,

T Number of st

OrderI Cqmsmpg[c);e;,am | ((:f{if}h Percent C‘;‘;‘ﬁ}:ﬂ"e w‘j‘;geﬁr;?fi ;rg?;iﬁfff cqs:-ﬁfa(;:e;ame
| in Japanese | Cpercent) [ in English

1 | suketodara | 50.857.4 | 54,1 | 54.1 59(44.4) | Pollock

2 | madara 15,466.6  16.5 0.6 21(15.8) True cod

3 | rosuke-garei 13,308.9  14.2 84.8 45(33.8) | Yellowfin sole

4 | arasuka abura-garei 2,726.0 2.9 i 87.7 [ 1C 0.8) Turbot

5 | uma-garei I 2,046.9 I 2.2 ‘ 89.9 1 0.8) Flathead sole

§ | tsuno-garei 1,544.4 L7 | 91.6 Alaska plaice

7 | ohyo 1:532:1 1.6 | 93.2 _ Halibut

8 | kajika-rui- 1 1,515.7 | 1.6 94,8 | 1¢ 0.8) Cottids

9 | shumushu-garei 1,243.8 1:3 96.1 3 2.3 ! Rock sole

10 | genge-rui- ] 844.3| 09 97,0 | Eelpouts

1 name_ynkosu'ili;;ljika 804.9 0.9 97.9 1€ 0.8) f Sculpins

12 | ei-rui ‘ 479,11 0.5 98.4 Skates

13 | karasu-garei 361.9 0.4 98.8 Greenland halibut

14 | nishin 307.1 0.3 ‘ 99.1 Pacific herring

15 | hokkoku-aka-ebi | 302.4 0.3 ‘ 99.4 1€ 0.8) Pink shrimp

16 | genge-rui-TI 294.2 0.3 ‘ 9.7 | i Eelpouts

17 | tokubire-rui 150,2 0.2 | 99.9 | | Sea poachers

18 | arasuka-menuke | 9.1 ‘ 0.0 { | Pacific ocean perch

19 | gindara 30.4 | { | Black cod

20 | kusauo-rui 27.4 i

21 | karafuto-shishamo 16.5 | Capelin

22 | kajika-rui-1I 13.6 [ Cottids

23 | amerika-hireguro 11.8 Rex sole

24 | numa-garei [ 9.0 | Starry flounder

25 | ika-rui : 5.0 ; ' Squids

2 | ki | 2.4 | 1 Rock fish

27 | ainame-rui 1.7 | ‘ Gleenlings

28 | tako-rui 1.7 [ Octopus

Total 93,944.5 | 10040 133(100)
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Table 3. The average catch per

|i No. of station where the

i ; A
species was dominant,

[ No, of
I)(E;l‘)l%)h Station No_ included, i;;ﬁi]tj:f:;] YE“O]Wfin‘ TrLit’.‘ — ();hers‘
! ‘ | sole | coc
| | |
30~ 40 | 59,94 2 2|
~ 50 %3%57{58.60.61.78-79.80.81.93.95.105.106 | 14 11 | 2 i 1
~ 60| 32,33,34,35,38,39,56,77,96 | 9 |
~ 70| 11,12,13,14,36,55,62,63,76,82,91,92,97, 17| 10 b 1
102,104,108,119 [
~ 80 ‘ 10,15%,30,31,40,41,54,64,65,74,75,83,84, 28 12 5 7 4
85,88,89,90,98,99,100,101,103,109:110, | | ‘
111,117,118,120 [
~ 90 | 4*,6*,8%,9,16*%,17*,29,42,52,53,73,112. 15 1 3 11
116,121,128
~100 | 5*%,7+,18*,28,43,66,86,115,122,127 10 1 [ 1 7 1
~110 2%,3%,19%,20,27,44,51,113,123,129 ‘ 10 ' 1 9
~120 | 67,72,87,114,124,125,126,130,133 9 2 7
~130 | 21,26,131 3 | 3
~140 | 1*,22,45,50,132 5 | 5 |
~150 | 25,46,47,48,49,68 ‘ 6 | 3 |
~160 23,24,69,71 ‘ 4 4
300~310 | 70 1 1 |
Total and total average 133 45 21 59 8

% : The station in the small halibut concentrated area in Figure 8,
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Fig..5¢ Distribution of catch density expressed by the classified percentage for total catch in
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half-hour haul, classified by the depth,

Flat-

Average catch per half-hour haul, (kg)
) [ Halibut less
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| Pollock | True YEHﬁW* Turbot | head ‘A|a§ka | than 66cm. - Rock Total
eod sole i sole | plaice | Weight | Number | sole catch
0.7 2.9 64.3 | | 14.7 .2 | 1.0 48 | 1371.3
2.5 | 831 | 169.9 | ‘ 45.0 g1 | e 10,9 | 351.9
| |
4.0 27.6 394.2 0.1 | 30.1 3.7 4.3 7.2 | 510.3
162.9 253.2 141.1 0.0 0.6 | 13.3 5.3 5.9 6.3 606.7
121.6 138.2 112.2 0.7 3.8 6.1 8.5 10.7 | 21,0 | 451.6
|
402.5 167.6 | 75.8 6.0 | 17,5 | 1.9 10.5 ‘ 18.4 16.1 740.6
295.3 54,2 33.7 5.2 | 16.7 ‘ 1.9 10.5 18.2 3.8 453.3
1155.7 48.8 15.8 4.4 | 3.4 | 09 | 24.3 36.9 2.4 | 1344.5
692.9 190.4 8.8 25.1 | 6.5 0.1 13.2 13.8 0.8 946.5
1647.3 58.2 0.3 25.3 33.9 11.3 ‘ 10.0 1823.9
1741.8 22,0 128.5 | 85.7 2.9 | 47.6 0.3 | 2050.4
475.3 20,3 64.1 78.0 9.0 1.5 | 674.6
320.4 | 33.3 | 135.2 | 3.2 | 17.3 12,3 ‘ 10.3 1.1 | 5701
30.1 17,0 4108 7.0 19.8 20,0 3.8 | 1555.2
823 | 162 | 1001 | 205 | 154 | 16 | 97 135 | 9.4 | 69.2
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Fork-length composition of halibut
caught by Kawachimaru, 1966,

| Shadowed area i

|
DR b 945 KETIE BXE W~Mem  FL | in Fig 9, | Theotherarea|  Total
DRy b9 27 BRI % - TW o Number Percent Numberi PercentiNumber} Percent
Brntbnbe ~0| 1| 02| | 1] o
2. BESFEavoaHIicoOnT 2 5 0.8 | | 5 0.3
AHATARL A & 5 o3 1,82 B AR 1| 0.1 81 04
D55, kit (BXE, UFREL) 66w 8| 2| 34 2 2.5 51 2.8
PFOb0n 1,782 2 (97.6%), 66em 1 ~30 | 173 | 26.8 17 | 1.4 | 190 | 10.4
toso 42 & (2\-4%)?%}_7‘: <Taf’le A R B T
4, kR 66cm LI TR A HA5) 6 65  10.1 49 4.2 | 114 | 6.3
CBZE (Fig B); EdrAE a¥ i 8 52| 8. 46 } 3.9 98 | 5.4
LI AT B8, BhTheDd g ol B - ﬁj o
Ffiiicit Slime Bank k78 2O tllo 4 17 2.6 109 9,2 126 6.9
7 5 2 DI ICH - 2 WHHT HHH K S e8| 05 12 WS 8 %
£ Lﬁ’%) C@‘}Zﬁﬁ'}@ﬁt a ‘7!3{*1230011’1 ~50 5 0.8 114 | 9.7 119 6.5
i 1D b OhEL (Fig. 9, Table 2 2| 03 1| 65 9 | 4.3
4o g 1] 0.2 ﬁ 3[1} gg %?
AHETH XA £ 2 9 DESTEH 8 % | 2.2 % | 1.4
123~ 11 Fichidn, 6Fablbics  ~60] M4 L2 14 0.8
3 L HICHIKRD < 755 (Table S, gl o H M=y B el BN
7z, ANMRIICHT 3 A TR g g g-g g g-g
BO®R (%) BESHICL-THBE, 0 2 | o 2 | o1
Fig. 10~14 X3 icisy, FHKE-T 5 1 0.2 5 0.4 6 | 0.3
DI IC L LTV C &8 g g g:% g g%
bbb, 8 4 03| 4] 02
MBI AIRAENTA € 2 TOHEHLTH ~80 | 1 0.1 | 1 0.1
% Slime Bank [iiF (Fig, 8 OB 2 3 B 5 3| )2
) & ThEAOKREC2HLT, # b ; 1| 0.1 1| 0.1
£ 2 Y OESHIOERMRE LT 5 &, ,,gg | | ; g; j - g;
(Fig. 15), F—#47<4 Slime Bank - \ v .
BHED A £ 2 9IMKEINS N &b 4 . 1] 0l 1| 01
B ~102 5 | 1] 0. 1] 0.1
~118 | ; 1] 01| 1| 01
'%otall 645 \ 100 \ 1,179 | 100 \ 1.824 | 100
Table 5. Age composition of halibut caught by Kawachimaru, 1966,
vardos e |9 15 B8 B8 D 4 4| ) dI5
Number of individuals | 435 376 l 815 66 45 23 4 \ 1 } 1] 1766
Percent 24.63 | 21.29 | 46.15 | 3.74 | 2.55| 1.30| 0.23 ‘ 0.06 | 0.06 | 100
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Fig. 8. Number of halibut less than 66 centimeters in fork-length
taken by Kawachi-maru per half-hour haul,

Open circles show the station where the halibut longer than

6bcm were caught,
Shaded area showes concentrated area of small halibut,

X No fish. “.___-
» Less thon 355mm
@ 355~4L0mm.
® 410~470mm.

@ More than 470mm.

170 ”.0 . 165
Fig. 9. Average fork-length of halibut less Fig. 10. Permillage of 3+ age halibut on
than 6bcm caught on each station, each station to the total number of the

same age halibut in all area,
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Fig. 11. Permillage of 4+ age halibut on Fig. 12. Permillage of 5+ age halibut on
each station to the total number of the each station to the total number of the
same age halibut in all area, same age halibut in all area,
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Fig. 13. Permillage of 6+ age halibut on Fig. 14. Permillage of 7+ age halibut on
each station to the total number of the each station to the total number of the
same age halibut in all area, same age halibut in all area,
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Fig. 15. Fork-length composition of halibut by age and by areas,

small halibut concentrated area (shadowed area in Fig. 8)
and the other area,

N, : Number of individuals in small halibut concentrated area,
N; : Number of individuals in the other area,
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COMETREARGHE I NLH - 2OT, BAREABOMEOMBRIRVS A T2, LhLaxs
A LAy b o5 OMPMI SR EDLSH T (Fig. 4, 5—1), 5—(8), /N« BIH S O3E~1-% ki
OFELTRATH VA « R b0 45 OMELEORMICII IR &S W EBESGEET 3 DL HEET s &
MWTED, COMEDOS LI, FTEAFOHHAKELICHNT 2L (Fig, 5), HkBoElicaHid 2
ORYEBOWD £ SEDIIC, a2FH L« Y/ HLf s varva bl (—BOARTILPRE NI
o LDOTRHMOMLELH) THY, WKROBEAEMIZANT IO, Ay Y25 o244k
UTHEe TIANT F7HVARAEEDS CTHM LICIE 4T 5 C 2305, LOECKRICH
TWBREINTOEDTHA S <4 7 IRPHOHKBICHHD RSB S &S ICEbN S,

Fig. 16. Horizontal distribution of
temperature (°C.) at the sea

bottom from July to August in Fig. 17. Horizontal distribution of temperature
1940, (DoODIMEAD A, ], et al, (°C.) at the sea bottom from Istof July to
1963). 11th in 1963. (MAEDA et al_, 1967).

FHHPELICONTREERHFELENT I L, FAMRENENES LB ETETHAI 00, BFRICH D
NIz CORFEHOHAN AT OFM & L SELTETHS S0

2. FAEIaVDOSAHITONT

HHEKBERICOWTH DL, AL s vDRHIAT Y LS KMNICA BN, L& e b
a7 aH (Fig. 51, 8), Z2OKEH (BT 97.6 %) (2kE 6bem LI FO/NHAE 27, 3~5
FTRTH S, kR 0em PFOAEay (0~2Ff) BeWEEDI ULTHLNENA-7-DIF, axFrHL
1 DEEMK (Fig. 6) oML T, FRLABRBICEZ bOTRIZL, #ibT 3 L5 0ES m;»ﬂ#
BOHBIZEZbDLELZGNL, ChOOAIL, mﬁxvﬁﬁmzﬁéwmmﬂmdﬁbbér T5A
FERBRLOD, LDBOKBRICAHELTVZ LOERESNE,

AR O RE, FHRES XCESHNORHOELSHNL T, ZOKEOES+E s vOEBICHY
ERMHRROEINEDEMETECENTE S, THbb, 3FMIET 52 HLEDIM, Slime Bank [}
LIEP LTS8 (Fig. 10), 4 « 5 F &85 ICON TR EO®OAIRIZE (s LT3 (Fig. 11,
12)o E2AH 6« T FARITI S & KPR DEKECEFR T2 L5108 20T 2D EKED
H~a (Fig. 13, 14) LRIz, FEWE G Sh2 REd 208+ 5, (Table 5),

AEa vHRET 2icoh T Slime Bank [HED 5FEMAT A KBRENL TW L OTH 24, [ UE
HOM (3 ~5FMCONT) Th, AEOKREVHOMS BRI T 2 EbiH 5 (Fig 15). 6 « 7
FROEMBA~DOBEICOSNTLEFR L EMNDNZETHAD,
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Fig, 18, Density distribution of young
halibut in southeastern Bering Sea,
June and July 1966, showing average
number of halibut less than §5cm
caught per 60-minute tow, Reconnais-
sance hauls indicated a June concentr-
ation in the vicinity of Nunivak Island,
(BELL F, H, and BEST E, A, 1966),
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Fig. 19.  Density distribution of young
halibut in southeastern Bering Sea,
August 1966, showing average number
of halibut less than 65¢m caught per
60-minute tow, (BELL F_ H, and BEST
E. A, 1966),
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