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Reproductive characteristics of Ishikari Bay herring (Clupea pallasii Valenciennes)

Shiro TAKAYANAGI*! and Ryotaro ISHIDA*?

Localized Pacific herring, so called "Ishikari Bay herring” exists in waters off western and northern part
of Hokkaido, Sea of Japan. Annual catches of herring spawners fluctuated for 1 to 14t in 1980-1996 and have
sharply increased to 158-239 metric tons in 1997-2001. Present study is based on an investigation of specimens
caught by gill net and Danish seine between November 1997 and April 2001 in Ishikari Bay and adjacent
waters. Gonosomatic index and macroscopic ovary appearance suggested that Ishikari Bay herring spawn from
early February to early May, mainly late February and March. Large-sized fish (over 27cm in fork-length)
become to mature earlier than small-sized fish, so spawning herring caught in early fishing season were larger
than those of the late season. Condition factor (CF) decreased in February and/or March at minimum level.
There was positive correlation between egg size and fork-length of mature spawning herring. The relationship
between fecundity (E) and fork-length (FL in cm) were shown with a regression of E=0.760 FL3-3**(r=0.939).

These results are important for understanding stock fluctuation and conducting fisheries management.
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(Fig. 1), BITICHWIEROWEFEAH, Wi, M
HEREE R E B & O FHEHEEO—E % Table 11I7R
L7ze SRODEARTTRTHATHY, BHEEOFE
KEERD D VI IE S N L B, REUREEL S, A
RER-VVEEZ bR, EEBEERY (GSD &
PTFo X9 ickodiz,
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Fig. 1 Sampling areas in the northernwestern waters

off Hokkaido, Sea of Japan. Numerals
indicate fishing district number for Danish
seine and troll fishery.

BRHER= Y Y OEREIZ, M= Y ORBRERRO
TALOHEE L, ARBICBIT 5 B EMARIT,
Table 1 1ZR L72EEAS, 1 ~4 BIIBEERCHES L
ooy VERE AW, BRICKRO L, $72, O
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BOWRER (B X UEARR) &, FHEMITEHT L
SEET (1,694M81K), SHEHILERISRTET, TIRATS X U4
WBA A32B1F), B & OHEPIBIEIIHENTT (7198145)
Thb, ZhHDEKIZ, 1996~20004ED 1 ~ 5 FIZiH
IR TRILMBIC L VSN2, ThOEDTF—FI34ESR
KA1, AEIcE Lo T, RAERRERD2,
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CF=EW,FL®x10°
[EW : WiEHREEE (¢), FL: BXE (mm)]

Table1 List of Ishikari Bay herring (Pacific
herring, Clupea pallasii Valenciennes)
specimens caught in the waters off western
Hokkaido, Sea of Japan, during the period
November 1997 to April 2001.

Specimens
Date Month Year Area Gear No. of
Male Female vertebrae

12 Nov. 1997 Atsuta Gill net. 71 27 54.55
19 Dec. 1997 Atsuta Gill net 60 40 54.56
17 Jan. 1998 Atsuta Gill net 8 10 54.56
18 Feb. 1998 Atsuta Gill net 50 49 54.52
23 Feb. 1998 Atsuta Gill net 50 50 54.58
27 Feb. 1998 Atsuta Gill net 30 30 54.54
28 Feb. 1998 Atsuta Gill net 50 50 54.56
18 Mar, 1998 Atsuta Gill net 49 50 54.48
3 Apr. 1998 Atsuta Gill net 28 89 54.51
9 Apr. 1998 Atsuta Gill net 16 30 5431
30 Nov. 1998 Atsuta Gill net 80 40 54.43
9 Dec. 1998 Atsuta Gill net 17 11 54.56
25 Jan. 1999 Atsuta Gill net 47 42 54.25
17 Feb. 1999 Atsuta Gill net 30 30 54.33
25 Feb. 1999 Zenibako Gill net 45 31 54.57
26 Feb. 1999 321% Danish seine 57 49 54.56
2 Mar. 1999 Astuta Gill net 92 79 54.44
17 Mar. 1999 Astuta Gill net 50 50 54.40
1 Apr. 1999 Astuta Gill net 52 80 54.42
19 Sep. 1999 379 & 380* Danish seine 15 25 54.68
26 Oct. 1999 321 Danish seine 5 11 54.47
Mid Nov. 1999 Astuta Gill net 10 6 -
4 Dec. 1999 365 & 366% Danish seine 35 73 54.36
10 Dec. 1999 Astuta Gill net 7 8 -
21 Dec. 1999 Astuta Gill net 41 45 54.54
17 Jan. 2000 Astuta Gill net 91 56 54.45
14 Feb. 2000 Astuta Gill net 46 42 -
20 Feb. 2000 Hamamasu Gill net 42 45 54.43
25 Feb. 2000 Atsuta Gill net 50 29 54.39
1 Mar. 2000 Zenibako Gill net 24 43 54.47
13 Mar. 2000 Atsuta Gill net 60 58 54.43
29 Mar. 2000 Atsuta Gill net 63 57 54.47
10 Apr. 2000 Atsuta ‘Gill net 61 68 54.50
19 Dec. 2000 Atsuta Gill net 32 43 54.74
9 Jan. 2001 Atsuta Gill net 97 119 54.45
9 Feb. 2001 Atsuta Gill net 36 44 54.56
16 Feb. 2001 365% Danish seine 100 116 54.49
28 Feb. 2001 Atsuta Gill net 48 50 -
1 Mar. 2001 Ishikari Gill net 37 34 54.49
13 Mar. 2001 Atsuta Gill net 59 130 54.57
22 Mar. 2001 Ishikari Gill net 18 26 54.57
29 Mar. 2001 Atsuta Gill net 69 74 54.50
24 Apr. 2001 Atsuta Gill net 47 38 5449
25 Apr. 2001 Hamamasu Small set net 42 58 54.53

* Fishing are for Danish seine in Fig. 1.
- not counted
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Fig. 2 Seasonal changes in gonosomatic index (GSI)
from Ishikari Bay herring. Numbers indicate
sample size.
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lg) BIUWEKREEEZ EW: g OBfRIE, #h
Fh, HEBW=2.461x10 ¢ XFL3-?7°, # : BW=3.086
X107 ¢ XFL3-2%0 jft : EW=7.165X10 ¢ X FL3-9*  Jif
TEW=6.920X 100X FL>%%6 L &b, MOHIFE UMK
ETHHE, WEBREEEL DR REIWEAIND - 72,
%8B, FEICHWEROP TORPNRAERE,
HETIHRXE207mm (£E232mm, AEBRBRFZEET6g),
HETIZEXE200mm (£E223mm, WEREEES)
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Fig. 3 Relationship between Ishikari Bay herring

gonad weight and fork-length.
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19994F & 20004E1ZiX 9 FI R BR B2 &, HEMKE L4
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B EAETIEIZ0%~100% % 5072, F72, 20004ET
13 BICEIBOMEE (AR “507) 25E5H HILED,
ZNUSTIEIFFE DL,

—7%, GHldbowgcit, 1 Ahor— 7 3EHEE
ISR S 7228, RAFERE, RAE 407 OnRBEEE
Z10% LT & o7z (Fig. 1), #D1%, 2 ArRATIE,
C OEIE IR IR EEIS AN IEIT100% Th o 7= DI L,
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4Bz b, MRS T EE, EHEETHE, 5
WCEEHERRTTFAIETSAL N2, 5 AEEHET
BBUROU U LEOEIEE L7, BERBOMEEE &
BIFEESC 3 A LI, $% ~20% 3k < HEL, 5 HF
AL TR CERRDEETH o 72,

4 RHPAEIICASL L, BFETIE= Y VRl LAIRES#
TTHZ LR, 20014E12ik 4 A TATIE & A EDREMEDN
BB THo72Z b, ARBTIEEL LD 4 R
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LT LIHALL TRV, 4k L SFHEITE,
5 H LAICIZEINEHT 75 LiEES NS,
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Fig.4 Seasonal variations in maturity composition of female
herring caught in Ishikari Bay from 1998 to 2001.
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Fig.5 Seasonal variations in maturity composition of female
herring caught in different areas southern Rumoi,
northern Rumoi and Wakkanai. Data obtained between
1996-2000 were summarized. Numerals indicated sample
size.

Symbols are iderical to Fig.4
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8.28~10.27TDEZR LA, FOFHENIIILAL
LR THo 7 (Fig. 6). T72, FILIBENEA
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Fig. 6 Seasonal changes in condition factor (CF).
Sample size is identical to Fig.2.
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F 72, MEHEIC OV TR D B O B % 4T o 72
EZAhH, TNENORAEOFHLHEE, M 40" &
“31-33 “OMAEDLEERE, WThollAGbET
bEEE (p<0.01) BEDSNTz, T/, M “40” &
e “30” DAL, MoORAEICHEL, AEICEN
fE%#R L7 (Table. 2), TNHDZ DD, BIAIHE
CERmMEIIET T EPRBEINS,

Table 2 Comparison of mean condition factor (CF)

and standard deviation (SD) of full mature
herring. There were significant differences
expect 1998-1999 in males, and 2000-2001
in females.

Year Male Female
1998 8.521(0.495) ] 8.244(0.673)

1999  8.543(0.590) 8.422(0.603)
2000  8.862(0.526) 8.642(0.524) ]
2001 8.734(0.556) 8.631(0.559)

Average(SD)

50T, BHBEIHE “307 M “40” OBEET—5
WC, BBEENIFEICL o CTERRLDPEPZRET L7,
FORER, HETI31998=1999<2001<2000, M Ti31998
<(1999<C2000=2001 & \» ) BIfRASR S iz, b %l
HTEOTHRET A&, 19984, 19994 0 AL & 1, 2000

Table 3 Comparison of mean condition factor (CF)
and standard deviation (SD) among

different mature stages. There were

significant differences expect in “31-33”
and “40” stages.
Male Maturity  Average(SD) SD

20 9.061(0.761) 0.761
30 8.683(0.563) 0.563
40 9.356(0.641) 0.641
Female 20 9.667(0.562) 0.562
22 8.986(0.841) 0.841
31-33 8.607(0.556) 0.556 :I .
40 8.502(0.609) 0.609
50 9.394(0.572) 0.572

SE L2001 I Er o/ b EZ 5N B (Table. 3),
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o> BRI FE 12 200048 T139.06 7=k L, 1997 ~19994E 12
~, HEIZ (p<0.01) Eh o7z,

%B, EMELAERORIELBEREFAIL 2,
ME OB ICHBEERIEIRD SNk o7z (B r=0.058
&n=2,017, M :r=0.092& n=2,135),
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Fig. 7 Relationship among GSI, maturity stage, age
and fork-length of Ishikari Bay herring
caught on the same day and area by Danish
seine. Samples were obtained on 26 Fabruary

1999 (a) and 16 February 2001(b).
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Fig. 9 Relationship between egg size and fork-length
in full mature fish.
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Fig.10 Relationship between fecundity and fork-
length of Ishikari Bay herring caught off
Atsuta in the Ishikari Bay.
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1973 to 1978.
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Table 4 Comparison of mean fecundity (F25,27 and
F30) among different populations
distributed around Hokkaido, northern
Japan.

Ishikari Mangoku— Hokkaido—

Bay ura¥1 Sakhalin¥2 Notorox3
a:(F=al"b) 0.760 0.328 0.234 0.000348
b: (F=al"b) 3.344 3.620 3.702 5914
Fa25 35,936 37,707 35,026 64,416
F27 46,483 49,821 46,572 -
F30 66,116 72,955 68,789 —
F: fecundity, L:fork length in cm
*1:after Kodama (1997)
*2.caluclated from Yamaguchi (1926) data
*3:after Kanno(1989)
- not calculated.
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