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Natural spawning beds of herring in the Rumoi district along the coast of
northwestern Hokkaido from 1998 to 2001

Shoichi AKAIKE*, Masahide TADA*?, Akio TAKIYA*!,
Yoshihiro IMAI*', Shin-ichi NABATA*®, Keizo YOSHIMURA*!,
Susumu KIYOKAWA*, Katsuhiko MIZUNO* and Wataru KAWAI*®

Natural spawning beds of herring (Clupea pallasii) were investigated along the Rumoi coast, Hokkaido,
Japan from 1996 to 2001. Seven spawning beds were found at seaweed beds shallower than 2m deep from 1998
to 2001. Milky-white turbidity of the sea surface due to herring spawning was observed in three times (Reuke
in 1999, 2001 and Onishika in 2001). Estimated total number of eggs ranged from 84.5%10°8 to 263.1><106, average
egg density ranged from 10834 to 571000/m’, and maximum egg density ranged from 176 X10° to 2.5X10%/nt.
Species of seaweeds attached with the large number of eggs were Phyllospadix iwatensis, Sargassum confusum,
and Coccophora langsdorfii. Daily average of water temperature during spawning periods ranged from 2.8 to
4.7C. Spawning bed salinity in these periods was diluted and fluctuated due to melting snow. On spawning
days, it was calm with the character of low wave height, low wave velocity, easterly winds, and cloudy sky.

S pawning herring schools were belived to approach spawning beds from offshore through sea-floor trenches.
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Table 1 Spawning beds of herring in Rumoi sub-prefecture from 1998 to 2001.
Spawning area Estimated total number ~ Average egg
X i § Depth range —_—
Survey date (Spawning date) Location (shoreline X offshore) of released egg Maximum Herring egg attached seaweed
(m) (m) (No.) density (No./m)
1
March,18,1998 Shiomi(Rumoi Port area) 80% 40 05~2 (1,827,200,000) " _(6571.092)° Pi, etc.
. 1,475,388
March,18,1998 Sandomari(near the remains of the stranded ship) + 0.5~1 - - Pi, etc.
‘March,31,1998 Sandomari (northeast of the fishing port) + 05 - - Sc, etc.
10,834
March,31,1998 Usuya 120X 50 05~1 84,504,400 e Sc, etc.
175,997
April, 8,1998 Sandomari(south of the fishing port) + 05 -— — Sc, etc.
March,18,25,1999 (March, 18) Reuke 500 % 100 0.3~1 2,163,100,000 21,631 Pi, 8I, Sc, Cl, ete.
883,568
April, 6,1999 Shiomi(Rumoi Port area) + 0.7 - - Pj, etc.
March,21,2000 (March,21} Reuke + 05~1 - - Sl, Pi, Sc, etc.
March, 29,2000 Reuke + 0.5~1 - - 8l Pi, Sc, etc.
April, 19,2000 (March,30-April,2?)  Shiomi(Rumoi Port area) Drifted algae - - - Sc, Ch
May, 1,2000 (March,30-April,2?)  Shiomi(Rumoi Port area) Drifted algae - - - S¢, Ch
May, 1,2000 (March,30-April,2?)  Sandomari(near the remains of the stranded ship) + 05 - - Sc, Pi. Go, Ck, Mij, etc.
March,29,2001 (March,26) Reuke 300 % 100 0.5~1 1,099.334,759 33,956 Sc, Cl, Pi, etc.
1,005,052
March,29,2001 (March,26) Shiomi(Rumoi Port area) + 07 - - Sc
April, 9,2001 (April.1) Onishika 150 10 05~1 - —————  Pi Sc. Na, P, etc.
2,462,705
April, 9,2001 (April,1?) Usuyalthe fishing port area) + 1 - — Up

-+ : Spawning area was small and sparse egg distribution.

— :No data.

*1:The estimates would be overestimated due to a small number of samples(n=40).

*2: Direct observation was not conducted. Herring egg attached alga( Undaria pinnatifida) was obtained.

The locations represented spawning date were confirmed by milky white turbidity of sea surface due to herring spawning.

Pi: Phyllospadix iwatensis, Sc: Sargassum confusum, Cl: Coccophora langsdorfii, Ch: Cystoseria hakodatensis, Up: Undaria pinnatifida, S\: Scytosiphon lomentaria,

Na: Neorhodomela aculeata, Pf: Petalonia fascia, Go: Grateloupia okamurae, Ck: Ceramium kondoi, Mj: Mazzaella japonica
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Fig. 3 Sea bottom topograhy, seaweed beds, herring

5m-deep contour at Shiomi and Sandomari from 1998 to 2001.
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Fig. 4 Milky-white turbidity of sea surface due to
herring spawning at Reuke coast, Rumoi on
March 18, 1999.
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Fig. 5 Sea-bottom topography, seaweed beds, herring spawning beds (enclosed areas) and
the bm-deep contour at Reuke from 1999 to 2001.
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spawning bed, Reuke (March 25, 1999) .
Large number : 486707 + 461142 ( no./uf’
,mean=+SD, n=9), Small number : 57359 +
38718 (n=17), Sparse : 1731+ 1781 (n=12) ,
ND : No data.
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Numerical distribution of herring eggs at the
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: No data.
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5m-deep contour at Usuya from 1998 to 2001.
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, Sparse : 9£9(n=10).
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and 2001 at Reuke. Vertical bars
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Fig.12 Vertical profile of frond biomass and herring egg density on the three individuals of

Sargassum confusum in March 30, 2001 at Reuke.
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Fig.13 Temporal changes of salinity, water temperature and cumulative water temperature at Reuke from
March to April in 1999. Broken lines denote the starting day of hatching and cumulative water
temperature on the day. Bold notation denotes the herring spawning day.
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Fig.14 Temporal changes of salinity and water temperature in herring spawning beds from March to April in
2000. Bold notation denotes herring spawning periods.
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Fig.16 Temporal changes of wave height (a) and wave velocity (b) at Reuke from March to April in 2001.
Bold notation donotes herring spawning day.
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Fig.17 Temporal changes of ‘wind direction, wind velocity and duration of sunshine at Rumoi from March to
April in 1999. Bold notation denotes herring spawning day at Reuke.
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Fig.18 Temporal changes of wind direction, wind velocity and duration of sunshine at Rumoi from March to
April in 2001. Bold notation denotes herring spawning day at Reuke.
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