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Larvae and Young of the Whiting, Theragra chalcogramma
(PacLr4s) from the North Pacific

Kiyu KOBAYASHI

Abstract

Hitherto, ecological studies on the young and larvee of the whiting, Theragra
ehalcogramme (Parr4s) have been made by many investigators. But various
parts of the life history are still left unknown.

Annually during the period from June to August in the years 1955~1961,
inclusive the larvae and young of the whiting were collected from the surface
layer of waters in the north-western North Pacific including the Okhotsk Sea and
the Bering 8ea. The present author studies these specimens and acquired some
knowledge on the distribution and the vertical migration of the larvae and young,
and further on the local variation of vertebral number, too

’ In comparison between specimens from the Okhotsk Sea and the Bering Sea,
the following facts were observed:
Body length composition: 1 1 1. 67 e (65 mm) <. 26.57 mon (5241 mm)
Frequency in appearance: Olffh.nzt/sb];wSea > BezrullgtoS;a

The fact in the upper line seem to show that the spawning season of the
whiting is earlier in the Bering Sea than in the Okhotsk Sea, because temper-
ature actually rises more quickly in the Bering Sea than in the Okhotsk Sea
around this season. The facts in the lower line perhaps suggest that the young
may turn more early from floating life to bottom life in the Bering Sea than in
the Okhotsk Sea.

It is probably sure that the young and larvae perform diurnal vertical mi-
gration, rising up the surface layer by night and sinking down to the mid or
bottom waters by day. Moreover, the whiting performs vertical migration with
the progress of growth as follows:

(Egg, Prelarva) (Postlarva, Young) (Young, Adult)
surface\ surface
N mid water\ mid water
bottom water N bottom water

The number of vertebrae of the whiting varies with latitude, mcreasmg from
south to north as follows:
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Bering Sea > Okhotsk Sea > Off Hokkaido and Tohoku, Japan
larva 562.7) (51.8) (50.2~50.7)
adult (51.9) (51.4) (50.0~50.4)

Schultz and Welander ('35) discussed the difference of vertebrae between the
Alagkan species, Theragra chalcogramma chalecogramma and the Puget Sound
species, T. c¢. fucencis. They concluded that the differences were merely due to
local variation. The above notes relation in the present paper seems also to show
a mere local variation, as there is a general tendency for the number of fish verte-
brae to increase in waters of lower temperature.

] L}

24 b 755 Theragra chalcogramma (PALLas) OYFHERIZOWTIZ, wHEIRE, IIRAMO
TRz OWT A « 28 (4T) RUHE (54) OME1d 2. XYHAIICKT 2 IRBH L O
HRHAT DT Myxayesa & 3saruna ('60) DIEMH 5. R LIHBAMOEBIZOWTIE, Jok
B« ek (759)%, BB ILAKBIAF XAT (55) (564, b, ¢) (62)** 121K, TH L DEMMREIH
TR RRIEFHD K3 F

H#£12 1955~1961 £ 6~8 ADM, FH—Y 7ERU~N—) ¥ IELEURAFEREIZE Y
T, eEEXRERTERE L L AARVRBNICHK > THRESNBAEHOR, 27 V5 7Y9HA
D57, HIREEY, B PEEHECEREROERFIIOWT, KA ER (62) o5 Bt
FHARERA TR A A B DR O ALK RIS B O 1962 EOHEE 2 SH O 2 inz THBRE L,
FR—Y IBRU~N— ¥ BB kTS 6~8 AOHBRE, Bioxy M vy 7 ifaiioREC
BITHEPEE, XEEHBEETROEREXHD NI LD THRLZERT 2,

ARIIADIZEIL - T, 1M & MEHOY L1 - bl RSk B E S LR
DHERES D, NERORLITMGH 2B EE A RTINS L L AR OB ATMEW O
WEEEN, XEELENOEEZZI G DKERRE IR EEGRYOCCHE RN
T B,

E X AWK

1955~1961 D 6~8 HOMIZEH L L AARTIBAZEABEKER TORA Xy PEBER B
667 HT, FOHRY VU FSYHADTBREINADIZ 50 RTHdD, THHOBRPHIEWTEFS
FIZHOWT b BRNOBEEE TEENCRE S LcBRAICE 2 &, AEOYHHAL 14 BRTHRE
IREELIR), ThHOEERITET 2 HBKAY HBER (R 7 | 75 5 REE R/ ZABE K x 100)
PROTHEBT 2 LE1ROSHOBEIZRTEY Th b, RALALE1ROBR (060~18%) K f
" (180~06%) DIFIZRTHEY, X7 77 ZHHRARBE L TRIERERIZE -, THROI T2,
BIgBERIZET 2 RER IR EFECKITHEIZENHZOT, FFLEL TAOKRMRMEL T
HOMERLPRODLAULKEIETARBOEZRTEY TH D,

ZORIZAY P F S OADRESH L ERRICEK, THET 558, BRECEKLIBFEHRY

* JukEE « dbkE (1969). B EAEHEY T METH, 16~20.
gk BFAF XA (1966) (1956 a, b, ¢) (1962). EA&HE#, (5, 8,9, 10, 31), 47~66, 1~14, 15~
32, 33~50, 1~23.
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Table 1. Frequency in appearance of larvae and young of the whiting by sea area
Total  Day Night July: Night
(0690 ~18%) {1890~ 0690)
Area
Number Number Freapency | Number Number Frequency | Number Number Frequency | Number Number Frequency
of tows collected appearanc, of tows collected appearance | of tows collected appeamnce of tows collected appeamnce
55~ 60°N 4 3 75.0 2 1 50.0 2 2 100.0 2 2 100.0
140~145°E
55~ 60°N 18 4 22.2 2 0 0 16 4 25.0 12 3 25.0
145~150°E =
556~ 60°N 19 9 47.3 4 0 0 15 9 60.0 9 6 66.6
150~155°E '
o 55~ 60°N 1 1 100.0 0 0 0 1 1 100.0 1 1 100.0
3 155~160° E
4 50~ 55°N 50 7 14.0 13 1 7.6 37 6 16.2 18 - 4 22.2
2| 150~155°E
i 50~ 55°N 17 11 64.7 5 3 60.0 12 8 66.6 6 51 83.3
© 155~160°E
45~ B50°N 34 1 2.9 9 0 0 25 1 4.0 14 1 7.1
145~150°E
45~ 50°N 44 1 2.2 11 0 0 33 1 3.0 4 0 0
150~155°E
45~ 50°N 33 3 9.0 8 1 12.5 25 2 8.0 ] 0 0
155~160° E
55~ 60°N 18 3 16.6 7 0 0 11 3 27.2 7 2 28.5
180~175°W
55~ 60°N 20 2 10.0 8 0 0 12 - 2 16.6 6 2 33.3
3‘3 175~170°W .
80 55~ 60°N 9 2 22.2 2 0 0 7 2 28.5 5 2 40.0
E 170~165°W
& 55~ 60°N 7 1 14.2 1 0 0 6 1 16.6 6 1 16.6
165~160°W
50~ 55°N 34 2 5.8 12 0 0 22 2 4.5 14 2 14.2
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Fig. 1. Collection-sites of larvae and young of the whiting in the North-Pacific

B R BRI RBEOZ £+ H 8 LT T AREIRBORC G THET 28R Y L E 2 B,
Ao 1RTARMBBOETR S &, T~V 7BREKBERO T AF v v 7L BB TIIH
HEHNE, RVTR=Y ¥ 7 HREARICE .

BN R R U B

HEERIT 460 BAETLE 4~43mm (ZH25, 6 § 4~9mm (241 Fs), 7H 6~41 mm (178
fE15), 8 B 16~43mm (41 () T, A %8B THEMAIZA LESKIRI T2,

F k=Y 7BRP~N=) Y I BOWBRIT TRERMB L ET 5 ¢ B 2RITRTEY, F+5~
V7 BXTIRERANE T~ F T 58, =Y Y ER TIEESTIS VISR 30mm B0
EHIODORKRETE ED D, RLINIIN—) Y 7 BOBHIKRE T ICEBIAL D THZD
T, MEROERMRZ BT 25DCEBXO T HOEMICE L Tkt 2L, T&—YI78BXT
1t 2F 6~85mm (169 ) £—F 9~ldmm G, ~—) ¥ 7 ERXTIIEE 22~41 mm (19 {EE)
£—F 25~29mm T, ZOFEOMIEGD, FTH—Y 7ERS~—) Y 7B AR INRD
N3,

HBEEEEIZ OV TUIERAIRBITOR TWR WO TR 22121k 5 28, 4k —Y 7BRICE
75 A HREERE B2 LB 2ROEY Th B, ‘

L ITRARIO S OAKES R 50D OKBRORERL L HE SN 6 A 2B 5 & HEEHEK

Table 2. Specimen number of appearance of larvae and young of the
whiting by month ‘

June July August
Number collected 6 22 6
Number of specimens ) 241 159 39
Number of specimens by a tow 40.1 7.2 6.5
Range of total length (mm) 4~9 6~35 16~40
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Fig. 2. Frequency distribution of the total length of larvae and
young of the whiting from the Bering Sea, the Okhotsk
Sea, off Kushiro and off TGhoku Japan

HRBIZHED T B —HN— ) Y rBICET D TEOBMNI 9 BB T LI MEE, 1 FBY Y EEKT
2.1 fBET, FAFx—Y7EOTH T.2@FCHL TEMID L, HEEHBCE L THEBR O
F R~ 7R S>N—Y VB A RBEIROIN D,

WHEAHOER

BHARI7T V=2V Ly FVCRAELTHELLY, EBORT Ld 04  HHA B &
LT LHRFTIZRA, FH:—Y 2BRUN—) Y 7EOHEBROERL KT LHE3E
DEY T, MEOCIZTIZHMLEDENESH, Bz oBHROELGEOR L BT 5L
NHEDBOIRELEI G, BBLBHREBBICBEL T ~—) ¥ 7BRX> 45~V 7HER>HIkE>

Table 3. Variation of vertebral number in larvae and young of the whiting by sea area

Avea Total length Number of Number of vertebrae (including urostail)
(mm) specimens | 4q | 49 | 50 | 51 |52 | 53 | 54 | Average

Bering Sea 24~ 42 9 1| 2| a| 2| s2.7
Okhotsk Sea 15~38 36 1| 2| 1912 2 51.3
Off Kushiro 156~26 20 1,2 6| 7] 2| 2 50.7
Off Téhoku 20~99 551 446|320 | 160 | 12 50.2
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HkiBE RABELSARDIHD,

WIZR=Y Y TW, HLTF vy HEEFBIKE, BRI, ZBEREHDDOERR O AEAZE
THFHERIEAROFEV T, AT ERALL R~ YIBRE>HLF v v EERIKE
>EBEMN > WETW e AREAESN, XIARF - JbkER (52)* 1Tk B ER, =, Yz,
E, BEADEH 866 IR 2B HEBEUL 47~52 [ CF1 50.8 M8 & BRI R ERO BT
Zhiz—d 3, '

Table 4. Variation of vertebral number in adults of the whiting by sea area

Ao Total length Number of ‘Number of vertebrae (including urostail)
(mm) Specimens 50 51 52 53 Average
Bering Sea 275~562 15 5 7 3 51.9
Okhotsk Sea 330~652 13 7 6 51.4
Off Oshoro Bay 300~482 7 4 3 50.4
Off Cape Erimo 314~476 2 2 50.0
* =

A7 VU Y THHAD 6~8 BIZRIBBESHTA R —Y 7BREKBRO LT v v 7EER
AAIBUIZE <, WOTR~ )Y 7 BEREKBIZHVCENRO Shi, ZORKBRIZRTAPHOER
IZBELT, MO KEOBREE L L AARVIEHICE L FERERSHLEERD 6~8 JIE
BREKBDOFHP RO THE T LESEDBY Th b,

Table 5. Water temperature of the surface layer in the Okhotsk Sea and the
Bering Sea by month

Okhotsk Sea Western Bering Sea Eastern Bering Sea
June 4.8 7.5 9.2
July 8.9 7.4 7.7
August 11.6 — 9.9

RULZORBEAMOTHE, BRORSFIERL TWARVOTED TEBENTIEH 54, BLET
FrR— 7B TIIABOLAHIEL, T~8 Al TRIZER T3, —FH~—) v BERTIE
AEITHBH L 75 ERT 24, EROESIBETH 2, - TN~ Y 7BEHABTIIL &
—VI7WITETBH LD IERBOREDRKREAR L E S HAKBOBEAS bHERHES,

ZOBIIBERRT IR~V I7E<R-)YIE h3ERMLDL, NECHREERT +k—
VIBSR—) V7 RAERABLLELATHE, LABNOERLZ RS LRI E-TEET
OHREFEEIIRD L, ZhHh RS BB oA, BENoRERIEFROEACERL,
RAERMOZRNZ O IEROERE L THbIW LD LBRHRS,

* JLAKBE e JkE (1952). hEEEFRAZER $8E5 LUHEREEHAZE No. 1)'i~209-
*OEEREHEES (bAKE) No. 1~6 (1957~1962)
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TIZAT Y75 7 GADRBIRG 5 HRRBOEESBRIZK - THBIORO Xh2HIIE 1
ROBMARUEMOHHERCHSL 1T, BHTHRALOBRX THRENB L5, RLESZOH
BRERIKRIHRAROZRNBEBE b THATNCE L TE, SERSRENAETIE, TiTh
NS NIF TSR, HOBIR TRES A AEE LML TRET 5 &, JbAR « EAR
(’59) REABOEIICEWTLE 8~18mm DObDiF 40m SUSORBIERT < \CEEDRIE TS
5 eHEL, XFEILAMAFXA (62) XEGHE (KE 15~5Tm), [WHE (15~50m), &4
# (18~60m) THMAX v MERYITV, &8 b~4mm OAXBYHAZEELEBTIIBLNL
Dol bBE Lo &R LAWK « JbkER (°59) O¥HLE 0 RABERLAHI S 0 ThawvAt, FIRABIA
FXAT ('62) OB ZOMERHLEA TR I AT RBOMTH Y, BRIZESERIZ WU
FRI T, XIEKEPIER I 1962 4 6~8 B DENZAKEE 10~62 m DOFIEEFhd Ak THEMR
Fy FREREYITVEE 5~60mm IZHE% 507 EEOABGEALELN, T LHRZERZ
fibhiice M EoHEMFROBAVBBIIBPERIERIZE » ToAT2E 850, BRIZES
BREBEOITOI2ENDHN S,

HIZZAT b 75 7 ORI OERRURIZ B CHILAF AR XAT ('62) OEAFROBHIZK S &
Calanus, Pseudocalanus =3 Copepoda FHi%<, ZhbDEEABRIIKIFEBELITOE
BBRZHDB N TR ET, %O@ﬁ%ﬁ@ﬁﬁbifﬁﬁ@:ﬁ v, ¥ 10m O KETIRBELERELD
MICE - TITHN 2B E D H 2. 8- TIRHERENOBEICE S FEBENZE » TAESRAMN
HPRCEAFERBHLITILESENELONS,

—HEBBHADOEREBE XBT 2L H2ARDOBEY Thd. ZOAN—") ¥ 7EOEHL6,8 80D
HEAD S KRB L LTRRG THIDTINERE, T4~ 7EIBH RO ELAROER S
HBT 5 L REARBRBITES T 5 — Y 7 8ERHILR 5~9mm (2 £~ FAiH Y UTRRT 508
BEMPERRIEKIIBHARVUELAREOEN TIILE 10~14mm ZF— F2ib Y, X&EHBRD
ARERIZOCTH R —Y 78 LYIBFOBERHCE U T+ 2 L B ITOEY Th b, ILE6AR
V'8 BEOEMTIZEOHBRIALMENRSN S, T AOENCIIF0HEKIT R L& GREL
L%@¥%&$w1ﬁztmﬁtéa%simﬁnf,7%%%%F>3m%ﬁﬁ%m@mﬁggm
HB LR, EHEOMICIE B> TR~V 28 R3BRIzZHZIHEIDLNS,

Table 6. Difference between the total length of larvae.and young of the whiting
from the each area of the Okhotsk Sea and off Kushiro in July’

Total length Specimen Average Standard Sampling
(mm) number (mm) - deviation error
Okhotsk Sea 6~35 159 14.05 4.10 0.32
Off Kushiro T~26 312 15.27 8.74 0.21

ORI BBRC T AREHAROZERENEBRITBT A RERPOZRCEL L B2 bR
HRDE VR CEBRBEERIIELS =Y 7E<N=)V7E ROEEEROER,AD HEES
BTHY, Ak C6l) REZFZ 4 #F B L TRNBRL T 5,

RLU Ak~—v ¥ EB <yign . BhiER (F8) LA8ENTERORESHOEROAIC
R 2LEL0RBET, REICES BEEEASHBEBEEEZOBTL BB IARThIL
B, Biblid « BE (47) R T b U S SOMIBMTHHELED, BILHRAZBER 3.6
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Fig. 3. Frequency distribution of the total length of larvae and young of the
whiting from the Okhotsk Sea and off Kushiro by month

mm Tk ER~N, Xk (54) 1L ABOBRMAID £ EH 5~6 mm D b DIZ OV THERE L,
CHHDENLBBIFWEIIASIME LR b9y 3R < & OATRANILTIEE L0, 5
HRIRE # > THKEEICA D, BEICKD ERBH T, TOBBOREIHIDKROABIK
S TREBICER 3t £ LT2R 50mm Ji CRENS PERIEBEECHES LELbN 2,
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Z iz Schultz & Welander ('35) 237 5 Z_?JE(D Theragra chalcogramma chalcogramma &
Puget Sound @D T.e. fucensis & DEURIZ OV TANLRLERKBETIEREERRLS L, BR
ABTRIYWEES 75 RAE>Puget Sound & 7 aBRLALL, BANEREELLND,

L2

1955~1961 £ 6~8 BOf], T LTAR—Y ¥ 7BRUA+~Y 7 BORBTRELLX Y+ S
SFHMABRZIIEL, RESHITCREBBCOVTEEL, Ekﬁ*ﬁk‘ﬂ'&@%ﬁikﬂb THREL
-Fif,'@ﬁ'&ﬂﬂ‘bﬁik Lf\o -
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1. R=Y Y ZEROAF—Y 7R 225 VU5 S0ORERMIZERNDY, ThIIHERD
KEO EFHOZRIIEAL, ERIST29RAOKREEFEOCERRVHEREROZERL L
TR 3, LEEROBIETORLEMRIED S,

HBEHER AF—YIB<~)rIE
HEEEE: A+—Yrd>~—Y Yo%

2. 27 U5 IYRANICIBRCKIEEBR LT, EMITERIEEIRY, KEREC

Rbohd, XBERE - TFORLEBKEOBITThbh 5,

(55 - Wi A (TR - Shias) Gt - )
= & ﬁl}ﬁ -
\
\*IE *IE
\
E R N

3. BHEEIZFEROMIZTOBAERMNS DM, 75 2H%E > Puget Sound & & FRE/ i HH
EREEZOLNS,
N=Y Y B> A k- 7> - R
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AR (1961). JEEATEAKBRICRT 5% 54 #+ T Ammodytes hezapterus Parras s
DR, BREROERRVCEEMRCHR VT, JoAkERS 12(2), 111~120.
Myzayesa, B. A. & 3paruna, O. A. (1960). PassaTue Tuxooxeanckou Tpecku Gadus morhua
macrocephalus Trresiws. Tpy. Hucr. Oxe., Axkan. Hayx, CCCP. 31, 145~165.
Schult, L. P. & Welander, A. D. (1985). A review of the cods of the northeastern Pacific
with comparative notes on related species. Copeia (3), 127-189.

WABE—F - RBEE (1947). tEXAEa <1 RUER T 95 3OBRCFARAOEMRICRT. &4
2(6), 172~177.

BB (1954). R 7+ v 55 Theragra chalcogramma (P4ALras) *‘ Alaska Pollack” O IE¥
RAECHEWT, KFHRE#S (10), 1~15.
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