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layer of the Bering Sea in Summer

Tsutomu Haryu® * Tsuneo Nishiyama™* « Tokimi Tsujita

R K

Haruo Ogi**** « Seikichi Mishima ****

Abstract

This paper deals with kinds, counts and distri-
bution of fish larvae obtained in surface tows taken
over an extensive area of the Bering Sea. A total of
24,021 fish larvae were collected with a 1.3 m ring net
at 418 stations during the cruises of the T /S Oshoro
Maru and RV Habomai Maru from June to August,
1970-1979.

Fish larvae collections contained 50 species
Of these,

families that occurred most frequently were Cottidae

divided among 33 genera in 19 families.

(12 species), Stichaeidae ( 7) Pleuronectidae (7) and
Agonidae (5).

over 8 percent, 5-1 percent and 1-0.1 percent of the

Kinds of fish larvae accounting for

total catch were regarded as dominant, common and
rare species, respectively. Stichaeus punctatus larvae
that was most dominant species contributed 43 % of
the total, and also larvae of Hemilepidotus zapus,
Ammodyies  hexapterus and  Lyconectes  aleutensis
belonged to the dominant group. The common and
rare group included eight and nine species, respec-
tively.

Larvae of every species were taken almost as well
in night hauls as in day hauls.

Distribution patterns of twenty-one abundant
larval fish species were divided into four types : (A)
west-east Bering Sea-type, (B) basin-type, (C) shelf-
type and (D) north-south Bering Sea-type. Type (A)
included seven species of Bryozoichthys lysimus, S.
punctatus, Anoplopoma fimbria, Hemilepidotus

hemilepidotus, H. jordani, Hexagrammos sp. and
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Sebastes sp., type (B) five species of Bathymaster
signatus, Bryozoichthys marjorius, H. zapus, Pleuro-
grammus monopterygius and Athevesthes stomias, type
(C) five species of A. hexapterus, L. aleutensis, Blepsias
bilobus, Myoxocephalus Type 1, and type (D) four
species of Theragra chalcogramma, Liparis Type 1 ,
Hippoglossus stenolepis and Reinhardtius hippoglos-

soides.
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Table 1. Cruises for fish larvae collection in the Bering Sea during June to August, 1970-1979,

. o Latitude Longitude No. of
77Year Vessel Date From To From To stations
1970 Oshoro Maru June 11-Aug. 15 51°-59°N 168°E-161"W 24
1971 Oshoro Maru June 12-July 23 50°-58°N 170°E-161"W 24
1972 Oshoro Maru June 11-Aug. 10 50°-71°N 172°E-161°W 34

Habomai Maru June 14-July 27 52°-63°N 177°E-169'W 25
1973 Oshoro Maru June 9-Aug. 6 50°-59°N 170°E-159°'W 30
Habomai Maru June 14-July 16 55°-64°N 173°E-173W 25
1974 Oshoro Maru June 13-July 24 50"-57°N 173°E-162°W 25
Habomai Maru June 9-July 27 55"-64°N 171°E-174W 30
1975 Oshoro Maru June 12-July 13 50°-58°N 179°E-156"W 21
1976 Oshoro Maru June 11-July 27 50°-63°N 173°'E-161'W 33
Habomai Maru June 9-July 17 54°-62°'N 171°E-175°W 33
1977 Oshoro Mavu June 12-June 29 51°-59°N 179°E-163°W 42
1978 Oshoro Maru June 12-July 1 50°-60°N 178°E-163'W 41
1979 Oshoro Maru June 30-July 26 S51°-60°N 179W-157W 31
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Fig. 1. Locations of stations occupied by the T/S Oshoro Maru and R/ V Habomai Maru No. 21 for fish

larvae collections in larva net surface tows in the Bering Sea during June to August, 1970-1979.
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Table 2. Numbers of stations and hauls occupied in
larva net surface tows in the Bering Sea
during June to August, 1970-1979. Figures in
parenthesis denote numbers of hauls.

No. of stations and hauls
Year June July Aug. Total
1970* 14(22) 2( 2) 8(16) 24(40)
1971* 14(14) 10(11) — 24(25)
1972* 28(28) 28(28) 3( D) 59(61)
1973* 28(28) 25(25) 2( 2) 0(35)
1974* 27(27) 28(28) — 55(5b)
1975* 15(26) 6(10) — 21(36)
1976* 38(55) 28(28) — 66(83)
1977 42(42) — — 42(42)
1978 3KT77) 2( 4) — 41(81)
1979 (1) 30(30) 31(31)
Total 246(320)  159(166) 13(23)  418(509)

* collection one hour after sunset

Table 3. Numbers of fish larvae collected in the
Bering Sea during June to August, 1970-1979.
No. of larvae collected
Year June July Aug. Total
1970 2,090 141 2,385 4,616
1971 366 1,246 — 1,612
1972 1,046 1,469 255 2,770
1973 1,165 512 3,227 4,904
1974 298 514 - 812
1975 639 679 — 1,318
1976 1,765 34 — 1,799
1977 1,191 — — 1,191
1978 1,015 587 — 1,602
1979 6 3,391 — 3,397
Total 9,581 8,573 5,867 24,021
g R
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Y75 AR T 7T H VA Atheresthes stomias. 7 7 =
# ¥ B O Bryozoichthys  mariovius, 7 % 7 4 B D
Liparis Type 1. ¥V 2 X5 < w4 Bathymaster signatus.
7 = k7 E'v Podothecus acipenserinus. ¥ 5 /K7
Pleurogrammus  monopterygius 8 L VKA 77 71 ¥
Blepsias bilobus O 9 ¥ H T H 7z,
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Table 4. List of fish larvae collected from the Bering Sea during June to August, 1970-1979.

Species

Common name

Bathylagidae YV 24 7 v §
Leuroglossus schmidti Rass bV AFED 47
Osmeridae F =27 74§
Osmeridae sp.
Myctophidae %74 7 v f}
Tarletonbeania crenularis (Jordan and Gilbert)
Gadidae 7% 7%l
Theragra chalcogramma (Pallas) A7 b %5
Ammodytidae T
Ammodytes hexapterus Pallas ¥ 1 h )T
Anarhichadidae 2 # 3 74§
Anarhichas ovientalis Pallas A 4 4 34
Bathymasteridae # % v 7 4§l
Bathymaster leurolepis Mcphail <8 5 X ¥ v F
Bathymaster signatus Cope YV 2 A Y <A
Cryptacanthodidae ¥4 44 3 74§}
Lyconectes aleutensis Gilbert
Ptilichthyidae /& % %}
Philichthys goodei Bean /34
Stichaeidae 2% v x4 V%
Alectoriinae sp.
Bwyozoichthys lysimus (Jordan and Snyder) 7 ## 47 ¥ oK
Bryozoichthys marjorius McPhail
Leptoclinus maculatus (Fries) Y &F K
Stichaeus punctatus (Fabricius)
Stichaeinae sp.
Stichaeidae sp.
Zaproridae RV XF »RE
Zaprora silenus Jordan R A F K
Agonidae b+ 7 EVE
Agonidae sp.
Aspidophoroides bartoni Gilbert % 7 b+ 7 E Vv
Bathyagonus nigripinnis Gilbert ¥V 2+ 7 EL
Podothecus acipenserinus (Tilesius) 7=k 27 E L
Ulcina olviki (Litken) 794 » 7 Ev
Anoplopomatidae ¥ > ¥ 7 &l
Anoplopoma fimbria (Pallas) F> %5
Cottidae # ¢ F
Blepsias bilobus Cuvier K477 F,8¥
Cottidae (Type I,IL,1II)
Gymnocanthus detrisus Gilbert and Burke X uod %
Gymnocanthus tricuspis (Reinhardt) ¥ XU 7V ah v
Hemilepidotus gilberti Jordan and Starks FaAAXAYH T A
Hewmilepidotus hemilepidotus (Tilesius) H> I a3 AT AH YA
Hemilepidotus jordani Bean F» A I 3ATHTH
Hemilepidotus zapus Gilbert and Burke
Myoxocephalus spp. (Type 1,1I1,1I)
Cyclopteridae % > I 4 #
Aptocyclus ventricosus (Pallas) w7 4 74
Hexagrammidae 7 1 7 A §}
Hexagrammos sp.
Pleurogrammus monopterygius (Pallasy *% /&4
Liparidae 7+ 7 4 %}
Liparis spp. (Type 1,11)
Scorpaenidae 7 %A TFR}
Sebastes sp.
Pleuronectidae L A #}
Athevresthes stomias (Jordan and Gilbert) 77247 75414
Hippoglossoides sp.
Hippoglossus stenolepis Schmidt =t a v
Lepidopsetta bilineata (Ayres) ¥ a2l a4
Limanda aspera (Pallas) 27 A4 v A4
Microstomus pacificus (Lockington)
Reinhardtius hippoglossoides (Walbaum) # 5 AH L A

deepsea smelts
California smoothtongue
smelts

lanternfishes

blue lanternfish
codfishes

walleye pollock
sand lances

Pacific sand lance
wolffishes

Bering wolffish
ronquils

smallmouth ronquil

searcher
wrymouths

dwarf wrymouth
quillfishes

quillfish
pricklebacks

nutcraker prickleback
pearly prickleback

Arctic shanny

prowfishes
prowfish
poachers

Aleutian alligatorfish
blackfin poacher
sturgeon poacher
Arctic alligatorfish
sablefishes
sablefish
sculpins
crested sculpin

Arctic staghorn sculpin

red Irish lord
yellow Irish lord
longfin Irish lord

lumpfishes
smooth lumpsucker
greenlings

Atka mackerel
snailfishes

scorpionfishes

righteye flounders
arrowtooth flounder

Pacific halibut
rock sole
yellowfin sole
Dover sole
Greenland halibut
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Table 5. Rank and numbers of fish larvae caught by

larva net surface tows in the Bering Sea
during June to August, 1970-1976.

Rank Species Numbers  Percent
1 Stichaeus punctatus 7,685 43.03
2 Hemilepidotus zapus 1,688 9.45
3 Ammodyles hexapterus 1,530 8.57
4 Lyconectes aleutensis 1,341 751
5 Myoxocephalus Type | 821 4.60
6 Hexagrammos sp. 718 4,02
7 Theragra chalcogramma 647 3.62
8 Hemilepidotus jordani 639 3.58
9 Hemilepidotus hemilepidotus 626 351

10 Sebastes sp. 592 3.31
11 Anoplopoma fimbria 382 2.14
12 Bryozoichthys lysimus 239 1.34
13 Reinhardtius hippoglossoides 177 0.99
14 Bryozoichthys marjorius 157 0.88
15 Liparis Type 1 130 0.73
16 Bathymaster signatus 94 0.53
17 Hippoglossus stenolepis 66 0.37
18 Podothecus acipenserinus 59 0.33
19 Pleurogrammus monopterygius 56 0.31
20 Blepsias bilobus 28 0.16
21 Atheresthes stomias 24 0.13
22 Zaprova silenus 15 0.084
23 Bathymaster leurolepis 14 0.078
24 Lepidopsetta bilineata 14 0.078
25 Osmeridae sp. 12 0.067
26 Ptilichthys goodei 10 0.056
27 Gymnocanthus tricuspis 8 0.045
28 Tarletonbeania crenularis 7 0.039
29 Cottidae spp. 6 0.034
30 Hemilepidotus gilberti 6 0.034
31 Cottidae Type I 5 0.028
32 Polypera sp. 5 0.028
33 Aspidophoroides bartoni 4 0.022
34 Gymmnocanthus detrisus 3 0.017
35 Microstomus pacificus 3 0.017
36 Alectoriinae sp. 2 0.011
37 Cottidae Typell 1 0.006
38 Myoxocephalus Typell 1 0.006
39 Agonidae sp. 1 0.006
40 Anarhicas orientalis 1 0.006
41 Aptocyclus ventricosus 1 0.006
42 Buthyagonus nigripinnis 1 0.006
43 Cottidae Typelll 1 0.006
44 Leploclinus maculatus 1 0.006
45 Leuroglossus schmidti 1 0.006
46 Liparis Typell , 1 0.006
47 Myoxocephalus Typelll 1 0.006
48 Stichaeidae sp. 1 0.006
49 Ulcina olviki 1 0.006
Unidentified species 30 0.17
Fragments 5 0.028
Total 17,861 100.0
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Fig. 2.  Comparison of number of the twenty most
abundant larval fish species collected by one larva
net tow in the daytime and nighttime in the
surface layer of the Bering Sea during June to
July, 1977-1979.
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Fig. 3.  Distribution areas of the twenty-one abundant larval fish species in the surface layer of the Bering

Sea during June to August, 1970-1976. (A), west-east Bering Sea-type ; (B), basin-type ; (C), shelf-

type ; (D), north-south Bering Sea-type.
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CEBOREELIEEAXYL.02 S F (Miller et
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FEENE LML Z 2N TWw2, 7. Ri-
chardson and Pearcy (1977) &= > Clupea har-
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Fig. 4. Location of recognized currents in the Bering Sea. 1-Alaskan Stream ; 2-Aleutian ; 3-Amukta ;
4-Amchitka ; 5-Buildir ; 6-Near ; 7-Transverse ; 8-West Alaska ; 9-Pribilof ; 10-St. Lawrence ; 11-
Navarin ; 12-Anadyr ; 13-Olyutorskiy. (from Favorite et al., 1976)
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Plate I
Fig. 1. Postflexion stage of Theragra chalcogramma :
Fig. 2. Juvenile stage of Ammaodytes hexapterus : 35.0 mm in SL.
Fig. 3. Juvenile stage of Lyconectes aleutensis :
Fig. 4. Juvenile stage of Bryozoichthys marjorius :
Fig. 5. Flexion stage of Stichaeus punctatus :
Fig. 6. Flexion stage of Anoplopoma fimbria © 156 mm in SL.
Plate II
Fig. 7 Postflexion stage of Hemilepidotus hemilepidotus : 15.6 mm in SL.
Fig. 8 Postflexion stage of Hemilepidotus zapus :
Fig. 9. Postflexion stage of Hexagrammos sp. : 23.5 mm in SL.
Fig. 10. Postflexion stage of Rermhardtius hippoglossoides . 28.0 mm in SL.

Explanation of plates

21.0 mm in SL.

31.0 mm in SL.
38.2 mm in SL.

13.5 mm in SL.

15.1 mm in SL.
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