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Distribution and abundance of the Ishikari Bay herring (Clupea pallasii) natural
spawning beds and the seaweed beds on the northwestern coast of Hokkaido.
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Akio TAKIYA*, Fujinori TSUDA™, Hiroo GODA™, Kanji NAKAJIMA* and
Tadashi KAWAT*

Distribution and abundance of natural spawning beds of Ishikari Bay herring (Clupea pallasii) were investigated
along the northwestern coast of Hokkaido, Japan during 1996-2007. Geographic areas of seaweed beds were
determined based on interpretation of aerial photographs using multispectoral images and color photographs
taken during 1999-2004. Spawning beds were found at 1-7 sites per district after 1998. Their geographic
distribution chnaged temporally from northern to southwestern districts and showed a wider range of depths
shallower than 12 m depth. The maximum number eggs was 381x108 at Atsuta district in 2004. This
phenomenon was attributed to a large population of the 2001-year-class. The seaweed bed areas per district
ranged 169x104 - 254x104m except Wakkanai. More than 80% of seaweed beds were shallower than bm depth.
The percentage of seaweed bed area used as spawning beds were 4-9% at Rumoi district and <2% at other
districts. The present seaweed beds areas are sufficient for herring spawning beds sustaining the present
resource level. For enlarging the resource level, however, seaweed bed areas might be insufficient for spawning
beds. Therefore, it will be necessary to preserve the present seaweed beds, restore degradated areas, and afforest

a wider range of depth zones.
F—U—F =Ty, EIR, BER BEY MEEHE

FANE %% o 19964F 7% 5 20024E U BED20044E F THO =2 » A
T OB Z L O RIERIE, 0.15~2.67% & xS

B EE» OHNTTICE 2 bEIL G RETIE, A hTwd®y, =3 CEHEOMER, BMAZHS 720121,

FEARA= Y OERY (1 ~410) 2B AHERED EIVEOIRE LS, S5IILEICE U CE % et
19974 DR L T & 72 (Fig. 1)V —7, dLBHETIE T20ENH 2, CNETTOREND, AFER=Y ¥
19964F LR A 57 % = 3 o 0 N AR A & BOit iy DREEINRIL, FIRFOES IR S, EIEEE L
A, 20074E £ TORMBBTEIIMHI00FRBIGEL T THHAINLEE (B) FBIHLICh->TWD LS,

WorEs  A449 (20094512 9 HEHE)

*1 JeiEE R EE K ERY;  (Hokkaido Hakodate Fisheries Experiment Station, Yunokawa, Hakodate, Hokkaido
042-0932, Japan)

*2  JbiEE 7 YLk EE R ERY;  (Hokkaido Central Fisheries Experiment Station, Yoichi, Hokkaido 046-8555, Japan)
*3 bl IR ERY; (Hokkaido Kushiro Fisheries Experiment Station, Hama-cho, Kushiro, Hokkaido 085-
0024, Japan)

*4  JeiEE T HEN K E B ERY; (Hokkaido Wakkanai Fisheries Experiment Station, Suehiro, Wakkanai, Hokkaido 097-
0001, Japan)



30 RibE—, EAEMTE, T, AU, EHEEEL, SHEEE, bR, IR

1400
1200

Catch (tons)
S [=2] (<=} 8
S 8 8 8

N
o
o

o

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year

Fig.1 Annual change in Ishikari Bay herring catch off the
northwestern coast of Hokkaido during 1996-2007
(Data from Yamaguchi ef al.").
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Fig.2 Map showing study sites. Shaded areas and
abbreviations denote surveyed districts. W:
Wakkanai, Ya: Yagishiri, Ob: Obira, R: Rumoi,
M: Mashike, H: Hamamasu, A: Atsuta, Ot: Otaru,
Yo: Yoichi.
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Table 1 Summary of data collection for seaweed beds
using multispectral images and aerial

photographs.

District Date Altitude(m) Picture and image type
L Multispectral digital
Yoichi July 3, 2004 720 (Red, Green, Blue, NIR)

Multispectral digital
Otaru duly 3, 2004 720 (Red, Green, Blue, NIR)
Atsuta July 07, 2003 920 Analogue color
Hamamasu July 07, 2003 920 Analogue color
. August 26, 2002
Mashike August 24, 2003 920 Analogue color
Rumoi August 26, 2002 920 Analogue color
Obira August 26, 2002 920 Analogue color
) August 5,1999
Wakkanai July 9, 2002 918 Analogue color
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Fig.3 Annual changes in the number of spawning beds
found in northwestern coastal districts of
Hokkaido during 1998-2007.
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Fig.5 Annual changes of spawning egg density in
northwestern coastal districts of Hokkaido during

1998-2007.
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Fig.4 Annual changes of spawning bed area found in the
northwestern coastal districs of Hokkaido during
1998-2007. Arrows denote districts showing
"Kuki" events (sea surface turbidity attributable to
herring spawning).
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Fig.6 Annual changes of estimated number of spawning
eggs found in northwestern coastal districts of
Hokkaido during 1998-2007.
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Fig.7 Annual changes of vertical distribution of
spawning eggs found in northwestern coastal
districts of Hokkaido during 1998 to 2007 (vertical
bars denote ranges).
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Fig.8 Areas of seaweed beds shallower than 10 m depth
in northwestern coastal districts of Hokkaido, as
interpreted from aerial photographs taken during

1999-2004.
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Fig.9 Annual changes of the percentage of spawning bed
area in seaweed beds areas in northwestern coastal
districts of Hokkaido.
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