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Effect of vegetation and topography on the spawning bed selection of herring,

Clupea pallasii.

Hiroshi HOSHIKAWA*!', Ken-ichiro TAJIMA*?> and Tadashi KAWAI*3

Pacific herring (Clupea pallasii) spawn in Atsuta, on the west coast of Hokkaido, northern Japan, was

surveyed by divers in 1998 and 1999. Some grooves existed on the flat rocky shore developed at Minedomari,

Atsuta. Spawning beds of herring were located near the grooves year by year.

Phyllospadix iwatensis, as spawning substratum.

Herring used sea grass,

Maximum egg density was 101,375 per small quadrate (0.25m

X0.25m) in 1998. Sea grass biomass affected egg density. Sea grass biomass, leaf density and number of eggs

per sea grass biomass unit were significantly higher within grooves outside of them. These surveys showed that

egg distribution is dependent on the sea grass density and the groove existence on the rocky shore available for

use as a passage to enter the shallower area at Minedomari, Atsuta.
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EOAD DR GRED TiEAEH 3mTH 555, HER
(EEHAE) T 1mblTIc% % (Fig. 2).
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Fig.1 Map of Atsuta and study site (¥).
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Fig.2 Distribution of herring eggs and vegetation at Minedomari, Atsuta in April 10,1998



P AHTERITOWT D FMER IEBZITV, S48k
T LIEAELSHO 2 BT 4 t RER AW TER
(AN

19984E 9 H 5 HiRE L MEEE % HWCHEENE
B LTS EHEOGAEE KL L7, fERIL 728585 0
KB 1 mT, POMALRICBELIER, ERO
FREREOBR L ITIF R L Tz, FEROKEE, A
FEHSC/MEB S EEROEN L - i E o v
EL7,

AT, Aneer'® 12 o T—[E 0 EIVTE) T FIRE
ICEEPR Sz E % TREEDRIR (Spawning bed) j, —DLL
L OENERND LIGFTE TEIY (Spawning ground) 4
& L7

R

1. WELHDSH

19984E 4 B10H 24T o 72 = ¥ Y EIO5 A A& T,
JIIFAEMRC, DEELCRESNLAM, AEHREB~F
TRFAEEOEBCHE SN (Fig. 2), INFERE L, 437
~101,37518,/ (0.25m) 2 T H, ‘I KEXLEOHR
FOBTEP o2, ATEITTAERADPS GIIHTTE
FHLTWDS, FEBA T EIZR - TEH o 72,
AHEDOBREREIT14.9~331.38 7 (0.25m) 2 TH o 770
OV THEFREEP580~100mL ) DETEVWERTDH
D, BERI31.2~4688 /(0.25m) 2 2o 72, £ DI

1.0
E
5
5 2.0
[a)
3.0
0 1 2 3 4 s
Number of cges (x 103)/(0.25m)”
v
. Pi % Sargas.
The other
Lo A L[
g
k=1
g 2.0
3.0

0 500
Wet weight of vegetation (g) /(0.25m)
Vertical distribution of eggs and Vegetation
at Minedomari.
P.i. :Phyllospadix iwatensis,L.spp:Laminaria
Spp., Sargas. :Sargassum
Error bar shows standard error

Fig. 3

SV VERROEEICRITTHE L 0% 107
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Fig. 4 Distribution of spawning beds at Minedomari
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Fig. 5 Relation between sea grass biomass and egg
density in grooves (.) and outside of grooves
(O)in March 25,1999 at Minedomari.
n.s.:not significant
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Tablel Biomass of vegetation and number of eggs per vegetation biomass in the spawning beds at Minedomari, Atsuta
April 10,1998 (N=43) March 25,1999 (N=33) April 16,1999 (N=38)
Vegetation biomass(g) No.eggs/Veg. bio. |Vegetation biomass(g) No.eggs/Veg. bio. |Vegetation biomass(g) No.eggs/Veg. bio.
Species Average S.E. A.F. |Average S.E. [Average S.E. A.F. |Average S.E. |Average S.E. A.F. |Average S.E.
Phyllospadix iwatensis 67.56 12.26 0.58 | 45.54 20.27 {118.39 853 1.00 | 36.80 7.96 | 69.93 10.05 0.84 3.93 1.74
Cystoseira hakodatensis 475 3.44 0.07 0.00 - 1.44  1.42 0.06 0.00 - 6.43 475 0.18 1.33 0.99
Sargassum confusum 1.41 1.4 002 0.00 - 0.23 0.23 0.03 0.00 - 7.95 6.24 0.05 0.00 -
Laminaria spp.* 68.74 27.55 0.42 0.00 - 8.23 414 0.33 0.00 - 11.66 4.52 0.45 0.00 -
Palmaria palmata 4,32 317 0.14 0.00 - 3.45 3.00 0.15 0.00 - 6.19 449 0.16 0.00 -
Mazzaella japonica 3.99 263 0.07 0.00 - 1.83 0.8 0.21 0.00 - 5.36 2.52 0.21 1.58 7.58
Symphyoclodia latiuscula 0.72 0.47 0.07 0.00 - 0.46 0.26 0.15 0.00 - 0.07 0.06 0.05 0.00 -
Laurencia nipponica 0.42 042 005 0.00 - 0.10 0.10 0.03 0.00 - 0.58 0.58 0.03 0.00 -
Ulva pertusa 0.82 043 0.16 0.00 - 0.10 0.06 0.09 0.00 - 0.26 0.23 0.05 0.00 -
Polysiphonia morowii 0.30 0.29 0.05 0.00 - 0.26 0.19 0.06 0.00 - 0.16 0.16 0.03 0.00 -
Congregatocarpus pacificus 0.00 - 0.00 - - 0.01 0.01 0.03 0.00 - 0.00 - 0.00 |+ - -
Monostroma nitidum 0.27 0.21 0.05 0.00 - 0.03 0.03 0.03 0.00 - 6.24 3.56 0.18 0.00 -
Neorhodomela aculeata 0.00 - 0.00 - 0.00 - 0.00 - - 0.78 0.76 0.05 0.00 -
Petalonia fascia 0.00 - 0.00 - - 0.00 - 0.00 - - 0.20 0.14 0.08 0.00 -
Ceramium kondoi 0.61 0.59 0.05 0.00 - 0.00 - 0.00 - - 0.18 0.12 0.1 0.00 -
Chondrus elatus 6.45 4.39 0.07 0.00 - 0.00 - 0.00 - - 0.36 0.36 0.03 0.00 -
Chondrus yendoi 1.63 1.26 0.05 0.00 - 0.00 - 0.00 - - 0.00 - 0.00 - -
Grateloupia turuturu 6.90 530 0.05 0.00 - 0.00 - 0.00 - = 0.00 - 0.00 - -
Grateloupia varicata 0.12 0.09 0.05 0.00 - 0.00 - 0.00 - - 0.00 . 0.00 - -
Tichocarpus crinitus 1.15 0.80 0.05 0.00 - 0.00 - 0.00 - - 0.00 - 0.00 - -
Hyalosiphonia caespitosa 0.02 0.02 0.02 0.00 - 0.00 - 0.00 - - 0.00 - 0.00 - -
Dasya sp. 0.0t 0.01 0.02 0.00 = 0.00 - 0.00 = - 0.00 - 0.00 - -
*:Laminaria religiosa, L. ochotensis, and L. cichorioides S.E.:Standard Error Veg. bio.:Vegetation biomass (g)
A_.F.:Appearance frequency (Number of quadrates in which the species appeared per surveyed quadrates number).
Table2 Number of eggs/biomass of sea grass and sea grass biomass, leaf length and leaf density in and
outside of grooves
Inside of grooves Outside of grooves
Year Item Average S.E. Average S.E. t-value  d.f. p
1998  No. eggs/sea grass 101.35 41.00 1.69 142 2.428 10 0.02<p<0.05
Sea grass biomass(g) 117.90 26.59 45.70 1143 2497 17 0.02<p<0.05
1999 No. eggs/sea grass 48.50 10.73 16.32 5.64 2.653 32 0.01<p<0.02
Sea grass biomass(g) 130.45 9.75 86.60 10.01 2.516 32 0.01<p<0.02
Sea grass leaf length (cm) 33.22 2.35 29.34 2.19 1.014 32 n.s.
Sea grass leaf density 407.72 28.75 293.42 33.21 2.602 27 0.01<p<0.02

n.s.: not significant S.E.:standard error
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