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Variation in the Weight of the Drumming Muscles of Walleye
Pollock with Sex, Sexual Maturity, and Season

Yong-Seok Park**, Yasunori Sakurar***, Kohji Iipa**,
Toyomi TakapasHT**** and Mitsuhiro Sano*****

Abstract

Data collected in 1992 and 1993 indicate there are differences in the weight of the
drumming muscles of the swim bladder of walleye pollock Theragra chalcogramma with body
length, sex, sexual maturity, and season in waters off the southern coast of Hokkaido, Japan.
The drumming muscles from adult males were nearly twice as large as those from females
throughout the year. Between the spawning season in January and just after the spawning
season in April, the drumming muscles from adult males were larger than during the feeding
season in September. Conversely, drumming muscles from adult females were largest during
the spawning season. We can thus suppose that sound production by adult males is more
frequent during the spawning season than during the rest of the year. It is suggested that
differences in size of the drumming muscles of male and female walleye pollock reflect changes
in sound production with sex, sexual maturity, and season.
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THEINIEDDTH o1, BESRKEHESY 7D A7 v 57 Theragra chalcogramma
BREGEEL, BCERPOBIETCETPRT LI L 2D THL NPT LI, ZOWT, B
SHEAD A 4 b 7 &5 i3 B TEIE - 800 Hz LI FoOBEE 2% L, RE-EITHORIZ 500
Hz U FOBESRT 22 L 528|ELT (Ko, 1994), :7-, BB L 24642 H o BRRIBEER
BWT, AESREGFIEE T 2k >T, FATHEIARESZRHBIETURELH
T35 ERHBERLL (Fho, 1995),

AT WYY DOBE, FHEBEESHEAVTE 2RI 2BECHEENEVEE L N, BF
BVELMOBHIORKREL TV I EMBEINS, £ I TEWETR, A7 Y57 ORES
DHEERFACERALRATECSH S0, X5ITRATHEE, HHl, d250iERBREC
Yo TRERRCERBDH L0 EI DRI TLHZEEABME LT,

HHELUERE

AP LTz A Y by ST, 1992 4 AH 5 1993 £ 4 Ao dtiEE KA THE S
iz (Fig. 1), 2H 5 OEARZ, 1992 £ L 1993 F£0 4 HidbiEE A EKEERHERILENC X
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& 92 9304
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C.Erimo

Fig. 1. Location of sampling stations offshore from Esan, Obihiro, and Muroran. 9301:
caught by gill net in January, 1993 ; 92-9304 : caught by midwater trawl in April, 1992
and 1993 ; 9309 : caught by gill net in September, 1993.
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Table 1. Number of walleye pollock sampled by gill net and midwater trawl. 9301, 92-9304,
and 9309 denote sampling stations in January, April, and September respectively

No. of fish
Sampling Sampling
station method female male Total
immature adult immature adult
9301 gill net 50 87 137
92-9304 midwater trawl 42 94 ki Vi 290
9309 gill net 82 38 120

ZEENMTO o —VREEOBESNT, £, 1993418 I A Z N ZTHRELIENE &
VSR COMERRNREC L > THRESLEDDTH B,

A, BEELTHRECRHRY, MEBCELIRL, BEAE, RIRX 28RE, £
M ER, ABELR Y RHEL, £, BRABET2—XOREHIT, HHLT10% DdRL<Y
VEBRTRELR, hORERIR, HERCEERLZ POMOMBERYERE, 2R THEROK
BEBRELT, FOBERS 001 g8 CHEL, EEEOREHEEZ KD,

BRBEOHFNCX, LFS (1975) ORBHERC L > THHBEFCRALRKRALZHEI T2 &
rbic, EMEREREN (GSI : Gonad Somatic Index) w7z, K7z 1 HB I U9 A DR
X, FEARMEC L > THREINTEY, TXRTRALHESN (Tablel), L1, 4 ADE
KizDoWTR, PNtk BbDTHY, NNEEEL SIS D, AREE L GSI HE2HH
LTRA L REAEZHRILI, T4hbb, GSIEHMEHTO02 2L, #T1.0LLE (Sakurai, 1989),
BRBELRS 2 DL E (BB S, 1975) Ok 2 RA L HE L, 4 AOHEE S it AR AOEE
g Table 1 (2R L7z,

BB, BABBOLHBHOAY VY5 5id, Zh: COERKSR EDORHE» S, RUER
SRy OR—EMOLDTHD EEZXOSNTWS (FA, 1994), Do, ¥R (1 H), BN
BTH 4 B), BXURES 9A) oy TR, RA-KRACREFHOER LEROER%E
L THE LTz,

# R

oA Fig 2~4 12, R, BEIMKTH, REHOFEFOREHER L EOAKR L
DOEMEER U7z, Fig. 3 DEPKRTHOAKBRABEZEN TS, WTFROBHC BT b, R
ROREHERIMERADOW2ETH o1, ,

EIETHICS T2l KRBRALHA  Fig 3(a), (b) i3 4 ACREL HEHFHORA, (o), (d)
IHEREO KRBT 2 EE L REFEEORRER U, £RE 330 mm YT T, HHEORK
o KRAL bICREHERICENL L, FRULOBRERRZ L, BOKAORTHER M
ORALD VP 2BRED ST, £, MORRAOHKZIHOERIZ, KAYILHEOZLLY
bAREWERARR SN, AERERRED sk oz (F=266, P>0.05),

REHOFMICLBEL KRARZSOHI EEZEHFOBE L EEHOEROBFRE—ELT
Fig. 5 xR L7, MRORSHER L AREFRIZIHS »ICH ((a), (b), (¢) OHHME ((d), (o), ()
IO K&hot, BORAORKEHIL, CHEPOHNENKTHI D bLPREVEABRE SN
7288, ZheDRlicEEERR < (F=2.60, P>0.05), ZhICHt_TEREH TIPS LICRAD
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Fig. 2. Scatter diagram and regression lines of weight (D) of both drumming muscles of the
swim bladder on body length (L) of walleye pollck in January.
(a) adult male, D= —-1224410.0053L (r=0.44, P<0.01); (b) adult female, D=
—1.7835+0.0054L (r=0.76, P<0.01).
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Fig. 3. Scatter diagram and regression lines of weight (D) of both drumming muscles of the
swim bladder on body length (L) of walleye pollock in April.
(a) adult male, D=-2.0795+0.0073 (r=0.72, P<0.01); (b) adult female, D=
—0.5438+-0.0022L (r=0.67, P<0.01), (c) immature male, D= —0.4307+0.0020L (r=
0.66, P<0.01); (d) immature female, D= —0.3413+0.0016L (r=0.68, P <0.01).
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Fig. 4. Scatter diagram and regression lines of weight (D) of both drumming muscles of the
swim bladder on body length (L) of walleye pollock in September.
(a) adult male, D=—09229+0.0041L (r=048, P<001); (b) adult female, D=
—0.8566+0.0031L (r=0.49, P <0.01).
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MO FREE X EREMIC PR & WEAEMS R S - (F=12.26, P<0.05), 2N & RO
icidEEERED sk -7 (F=2.26, P>0.05),
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Templeman and Hodder (1958) i3 haddock DD RKEHIMED EF N LDV KEVW I L 2HEL
TBY, AX ¥ I0BRCHHORBEHLHL D RKEV I EPER IR, 2O E»S, A
F oSS REECD o THRORALSKESL D VBT 2ET IHSCHRENEV LEES N,

Brawn (1961) i3 APGHEE~ 55 Gadus morhua DFI & RREH & OBRETFH TV 2, £0D
BE, 28 10~15cm DEARKTET, 2K 20~45cm DKL D b 50~70 cm OFEED ST
B - BORATENC LS REREESE VI &, BET 2 {EEOR/NOGREMS 26~3Tem TH
2L BHEL TS, Brawn (1961) 2 X 5ROV KEEEY Y7 OB L REAERL
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EBHERSRA - RRACEFYE CAECH L CESNLEIMER 2RI O LT, BETRE
AL D bDRADRSHHELSRET S Lo, RADHEETRAETREICHIREVED
pEEESNT,

EEHEEOEHEALBEL T, BARAD F > 3 Odontobutis obscura D13 BHEHRICEED 2T
KL, ZOHFBAT ZMOMEEICHT 2%, EAOENFEL, 5V eREL T25H
Y, EREEBABLA L HRT, FORTHEEIZI0EULETHSL ZeBHEINTWS (Take
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Fig. 5. Regression lines of body length on weight of both drumming muscles for the adult male
and female walleye pollock.

(a) male in January ; (b) male in April; (c¢) male in September ; (d) female in January ;
(e) female in April; (f) female in September.
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By, REBRESS 7 TOVRHCERHCESERCRTLTVAZ LB T3 (Brawn,
1961), A7 bV 7 OREHBEINRCR L FEEL T 5B 2 L3, ITEICHES BEOHE b B
HEBWTRLE L, RERCBRIPEVWILERML T2 LEL 5N,

AT U TOBSENHCBOTHELD bR ERBT28BHE2HL, SscERMcbr->
TEPCBIMTE S Z B TWwS (B3, 1993), AE TICB ) 265 L EINfTE DMz
BWTY, A7 TS OBEAELSBETTAMEN L TRES2HLESSHEE 7~
T4 YT OBBTHOTHIAMBEL, HHE—NOBEGRETENTEICAS Z EBERsLTYL
3 (Fh5, 1994), A7 MU S OBORFHIEMMICTEL Tw3 2 L ik, ERITOERAD
BME D LM - BB, H5VIRBEAORE L ERTHOBICERICESERLTVWL I
BT 2, —H, HEOREHPEEBICOPLREL CO A EANED Shiss, M SRS
WG Y A UBSITE L AR T 2 2N BT 52 L 2HERELTEY (B, K%
K), CORFOHELBEEL T2 EeHEzoN5, B, SHEALMNCIIERE b el s
BHEoT, HFRACHLTBERR LS OEN X - 3B TE T 2 RCREREBMEDA T
W EEbhd, L, FEOREHOBRE - ZHIC L 28ERHOEL S BT, BEOHE
BREHEHCSOWIRERNHI VAR EELZ NS, S8, A7 M7 ¥ 5O&TEHCED 38
FOBEELHS 2T 272011, KERA, KA, REVRE L SHE2EE L -BRSLETH 2,
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