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On the Population of the Young Japan Sea Greenling,
Pleurogrammus azonus JORDAN et METZ,
in the Okhotsk Sea*

Kenji Saimazaxr** and Kenichiro Kyusain*®+*

Abstract

During the periods from early August to mid-September in 1973~ 1978, biologi-
cal and oceanographic investigations were carried out in the Okhotsk Sea to study
the pelagic fish community by use of a research gill net.

A large number of the young Japan Sea greenling, Pleurogrammus azonus,
was collected from stations between latitudes 48°N and 54°N; the fishes were
dengely distributed in the southern study area near Hokkaido. The frequency
distribution of body lengths was almost normal and the mean length ranged
from 19.4 cm in 1973 to 17.3 cm in 1976. All fishes obtained were determined to
be yearlings on the basis of the scale method of age determination and based on
previous studies on the age and growth of the species. Sex ratios were homogeneous
within the sampling area for each year, and the ratios of female to male in the
samples were estimated to be mnearly equal except in 1974. In 1974 females
exceeded males in number; the 959, confidence interval of the ratio of females
was 53.7~63.7%. The contents of the stomachs were analyzed in order to
determine the feeding habits of the young. The fishes fed mostly on copepods,
amphipods and euphausids. The numbers of vertebrae were examined as one of
the meristic characteristics. Significant differences in vertebral averages were
recognized between year-classes. Temperature and salinity were observed in
order to better understand the environmental conditions of the fish. A marked
thermocline was found in water about 10~ 30 m in depth; cold saline water of less
than 1°C was below it, warm surface water of more than 12°C above it.

Connections of the young Japan Sea geenling with the immature fish caught by
Danish seine in the Okhotsk Sea off Hokkaido and with the native spawning ground
of the young are discussed.

* SRR R I K ET R 162 5
(Contribution No. 152 from the Research Institute of North Pacific Fisheries, Faculty of

Fisheries, Hokkaido University)
ki A R K R K E R R
(Research Institute of North Pacific Fisheries, Faculty of Fisheries, Hokkaido University)
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(Chair of Biology of Fish Population, Faculty of Fisheries, Hokkaido University)
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Fig. 1. Map showing sampling stations of the research gill net in the Okhotsk Sea and
individual numbers of young Japan Sea greenling collected in 1973~ 1976.
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DL W E WS EIRPHRAIL 12, 1973, 1975 KIF 1976 4ED 3 ED BEHz DWW Tz BRI T 3 &
AIERB, UL, 1974 O X2 OIZEETHH (F1), 212, WTFhOBERT L HEOBEGESHE
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Table 1. Numbers of females and males, and tests of hypotheses about sex ratio.
H,: null hypothesis of homogeneity of sex ratio; Hy: null hypothesis, female
and male being in equal ratio.

Y. No.of  Test of H, Test of Hy No. of fish in all stations
€T samples df Xo? df Xt Female Male Total
1973 7 6 7.370 T 9. 961 175 199 374
1974 ] 4 4.569 5 12.786* 218 153 371
1975 6 5 2.215 6 2.221 265 265 530
1976 12 11 8.475 12 14.635 1401 1533 2934

* Significant at 5% level.

4) FHER
MW & R, B3k 20 U EO@EARIC DT IR TERSTER L 12, WThOERT 4
BUCEEEIIA L NTVY, FHOBAII 197649 B 13 BRREI I L BARDAESBRED b
N (t,=1.89, df=147, 0,05>P>0,025), HEDIEH 60,392 HHED 60. 171 & Hh AEICK AL, KT
MHEOER 2 HEC ERE EDT, £ LM ETFHDOZNTNOBE—ERRFL ER, Vwih
DET AR TH—: AT 3N, 72170, EREO 1 BRIV TIRMEREIT X 3 FIH0E 2 BHL
TREREZZ EDI,

P EOBREESHNTEC LR 2T LD (R2). FHEBBEOEEIHIXE—FB60LH Y,
AHORIZFIZERBE 294, T— FOMBREODZOHFCETMIZ LS. FEEE2ETHA
3 &38R 0,.522~0,645 DEFEICD > TN 6 OFICIZEREEV LD (X2=5,355, df=3, 0,25>
P>0.10), EHOZERIED THEETH 5 (Fr=6.473, df: 3,1970, 0.005>P), iz 1974 £ DLE
T60,11 Th-THEH/MXL, 1975 £ Tt 60,15, 1973 £ T 60,27, 1976 E£TidFE d K 31 60, 30

2iRU 12,

Table 2. Range, mean and variance of vertebral counts in 1973~

1976.
No. of Vertebral counts
Year samples No. of fish Range Mean Variance
1973 1 341 58-62 60. 270 0. 6446
1974 5 328 '58-62 60.113 0.5224
1975 6 261 58-62 60. 153 0.5764
1976 12 1044 58-63 60. 296 0. 5365
5) WAEY

FEETIIE OB & » r DA I NI ISR H T 5 TV 3 1973 RI* 1976 £DRERIT DWW
T2, BNAWESIZ I B ARSIz (R 3), AEFECHT 2 HAYOBENHEERR
WEE PIHEENEIEL, ZREFNOET 96 KU 84% 24D, BEEEE A 7 (HEMCARK
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WS, i, ERESE (Megalopa), MK, AEMFRUCRBEIHMEAL I, 200
HBEIRIEL, 1973 FOEBEZRNT 10% UTTH 3,

BRAmRERCH T 2 BEBOERL CIREE: WMIEIRIEL, BEEL 4 37 tEHBC
itk UL, o 4 EEOERLI CDBRE b IEE B,

Table 3. Occurrence and wet weight of various food items in the diets of young Japan
Sea greenling in 1973 and 1976.

Year 1973 1976
No. of fish examined 374 480
No. of fish without
food 37 16
No. of fish with food 337 464
Food item Occurrence 9 Weight 9%  Occurrence 9 Weight %
(® (g

Copepods 256 76.0 47.54 21.8 314 67.7 25.99 17.4
Amphipods 323 95. 8 65.23 31.5 389 83.8 28.37 19.0
Cope. and amphi. 115 34.1 8.01 4.7 61 13.1  15.47 10.4
Euphausids 179 53.1 27.69 16.2 245 52.8 13.40 9.0
Pteropods 2 0.6 0.08 0.0 2 0.4 + 0.0
Crab larvae 63 18.7 1.84 1.1 24 5.2 1.31 0.9
Squid larvae 23 6.8 5. 67 3.3 19 4.1 2.38 1.6
Fish larvae 6 1.8 1.91 1.1 4 0.9 0.98 0.7
Unidentified 3 0.6 0.36 0.2
Digested matter 122 36.2 14.20 8.3 290 62.5 60.71 40.8
Total 337 171.17 100.0 464 148.97 100.0

+: Less than 0.01g

Table 4. Composition of planktonic organisms in wet weight (g)

Copepods
Date Calanus Calanus Others Parathemisto
glacialis plumchrus Japonica

Aug. 25 + 449, 00 12.40
26 21. 68 17.78

29 274.80 43.52

30 214.88 43.02

31 9.60 + 24. 69

Sept. 1 59. 20 + 0. 65
7 + 382. 46 4.37

8 143. 04 16. 48

9 253. 60 + 8.16

10 48,00 + 48.16

1 252. 80 + 19. 84

12 0. 89 + 4.83

13 375. 04 + 6.72

14 118. 32 + 7.59

15 + 0.81 + 2.94

16 0.09 + 4,03

+: Less than 0.01 g
— 934 —



B - AF : Ax—-v 7BCHBETA y YRR

Mt v NCXB S50 o HEORERERENS, 1973 £2H1E L Tk oy OMBEMERICESI 2%
EHREOBERERE A5 & (84), BEEME IS, B £ 37 (EBCRIRKRN TV,
BTz Calanus plumchrus, W$MIETIZ Parathemisto japonica HSEL THEL, 1,
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Fig. 4. Vertical section of temperature (°C, full line) and salinity (%, dotted line) along
latitude 52°N of the Okhotsk Sea in early September, 1973.

collected by surface tows of a larval net in the Okhotsk Sea in 1973.

Amphipods Euphausids
Hyperia Hyperoche  (ppers Thysamoessa  Thysancessa  Euphausia
galba medusarum raschit longipes pacificus
2. 65 0.36
0.01 + 0.01
1.01 0.01
0.03
+ 0.09
0.17
0.32 0.26 0.03
0.02 0. 52
0.03 0.03 0.01
0.03
0.06
0.11
+ + 0. 40 0.05
0.01
0.01
0. 06 0.01
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REOKBRIEFOAESHOHEL T, [FEI BOMKRE & » 7 I EHEINT 50°~54°N
OFFIZ DN TRU T2 (K 5). REAKERIX 12°~15°C ORI D - THBEEICIZEREEM L, *
=Y ZEOPRIPHEHE TIHKBEIMIRZ—RTH 2L 543N 5%,

140° 145° 150° 155°E

Fig. 5. Surface distributions of temperature (°C, full line) and salinity (%, dotted line} in
the mid-area of the Okhotsk Sea in August and September, 1973, where the young
Japan Sea greenling were collected.

BT, YN CEEHESO 20m PB4 5 NI BHESKMISIZEIISAL, 32% O%lS
B3 146°E fHEZ TEL T3, ey~ Y L IbEEICIEKOBEY Kk 3 A 5N % 26% LT
OIETERIAKBELD 5, T2, HaF v o PEETRRC S EREIKBBEDLNEY, ThdD
PRI N 3 WROES DRIZW 5 b Th 3,

PLE, KEEESOBRBERIAKEIHCDOVT 1973 E 24 & U TRAHS, Mo HEECBI 3
BRRARL S ITIZRR SR ETL T3,

% "

FHET, pOTHRLLNVEEDEEOD & v rEhfadit s — 0 S EOERLFR» b BEINT,
EOHEE EEIER L o> TETRL 2, WINOETHERIBEEREZRL, JITERBDOS
RS T EIFRROFEY TH 5, —HOBEORBER & EFROBRRICET 2 BEEOBIIERRS®
b5, ENFNOEOABILFANS 2, HHEKAHOEIMICEN S NIz 5 BEL BREL
IE—REERETH S LEAORS, REROBEOCFARBESERETH Y, #RRERED
LSS I Rz, 1975 R0 1976 EDOERHE 12~22cm, {EESK 1031 OFEHC DV T, U,
BHROPSLEERCEREOAHEETAL T3, AAVHREBGRIRE > EE>TH 5L, #
B 19em PERABN, COEKENULETOMERIZK 2% TdH 3, RABIRFHIMEC Lo L
23EAEDET, ChbDk oy IRBEKIYD ORMOBETREC D2 GAHTHILEALLN
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