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Plankton Investigations in Ishikari Bay, Hokkaido.
Zooplankton Biomass during the Summer and Autumn of 1975,

Moriyuki KOTORI
(Hokkaido Central Fisheries Experimental Station)

A biological and oceanographical investigation is now being promoted in Ishikari Bay by the
Hokkaido Development Bureau, Government of Japan, and the Prefectural Govenment of Hokkaido
in order to offer the fundamental data useful for the environmental assessment of damage probably
produced by the development of large scale manufactory industries scheduled in the Ishikari
District located on the west coast of Hokkaido, facinz on the northern parts of the Japan Sea.

In the present paper an information on the biomass of zooplankton (macroplankton) is given
in Ishikari Bay in August-September and October, 1975. Zooplankton materials were collected
with a North Pacific standard net (NORPAC net, 45-cm mouth diameter, 180-cm side length,
0.33-mm mesh aperture, MOTODA 1957) at a total of 56 stations (Figs. 1 and 2) distributed over
almost the whole area of Ishikari Bay from the 26th of August to the 20th of October in the year
of 1975. In addition, NORPAC net samples obtained at 3 stations on the 17th of October, 1974,
were also examined. One sample was collected at each station, so that a total of 59 samples was
collected and used in the presznt observation. All samples were fixed in a 10% neutral formalin
seawater solution. The wet weight of subsamples obtained by using a plankton splitter (MOTODA
1959) was measured to estimate the zooplankton biomass, and the other subsamples were preserved
for the later analyses. The samples were obtained by vertical hauls mostly from the near sea
bottom to the surfuce, but sometimes from a depth of 150 m to the surface when the bottom was
deeper than 150 m. Any {low-meters are not used, but the water volume filtered was calculated
from the dimensions of the mouth area of the net used and the distance of the net towing, so
that the biomass of zooplankton was expressed as g wet weight/m2?/0-20 m water column on the
basis of the assumption that there was no vertical gradient in the zooplankton biomass through the
entire water column investigated. Moreover, the calculation of the water volume filtered was
carried out, assuming that the filtration efficiency of the standard net was to be 100%. It is
therefore noticed that the present values of the zooplankton biomass will be somewhat corrected

by using an unknown conversion factor in future.
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Table 1 gives the range of values and the means with confidence intervals of zooplankton
biomass in different time of collection. The difference in the mean biomass of zooplankton is not
significant statistically (P>>0.1) except the difference between the mean values in daytime and
twilight collection in October (P=0.05. The twilight collections are carried out during the period
one hour before or after the time of sunrise or sunset.). Therefore, it is assumed that all samples
collected by vertical hauls at anytime can be compared with each other irrespective of the time of
collection so as to illustrate the areal distribution of the zooplankton biomass in the present
observation.

Results on the areal distribution of zooplanktion biomass (Figs. 3 and 4) indicated that the
biomass increased in abundance as we went seaward in the bay, and that only a few amount of
zooplankton (less than 0.1 g wet wt/m2/0-20 m) was stocked in Ishikari River estuary, both
confirming the results reported in and off the Harbor of Shimizu, Shizucka Prefecture (NAKAI et
al. 1969). The mean biomass of zooplankton was estimated to be 0.5-0.7 g wet weight/m?2/0-20 m
in Ishikari Pay in August-September and October (Table 2). The difference of the mean wvalues
obtained between in August-September and in October is not significant (P>>0.1). Therefore, it
is likely to note that the autumn outburst of zooplankton biomass observed generally in the North
Atlantic temperate waters (PARSONS and TAKAHASHI 1973) was not appeared in Ishikari Bay. The
mean value of zooplankton biomass (0.5-0.7 g wet wt/m2/0-20 m) corresponds to the value
obtained in the temperate coastal area in the early summer in Suruga Bay (NAGASAWA and
MARUMO 1975).

On the basis of the materials collected by vertical hauls with the standard net at three
stations on the 17th of October in 1974, it is evident that the biomass of copepods in compared to
the total mass of zooplankton, in wet weight, occupied approximately 40%, and the fraction of
chaetognaths was about 30% of the total zooplankton weight in Ishikari Bay (Fig. 5). The weight
composition of the two zooplankton groups, copepods and chaetognaths, given in the present
observation is not corresponded to those reported previously in the subarctic waters in the North
Pacific Ocean (MARLOWE and MILLER 1975, KOTORI 1976), but corresponds to those reported in
Suruga Bay being affected by the Kuroshio in the North Pacific Ocean (NAGASAWA and MARUMO
1975),

All of these results described above on the zooplankton biomass obtained in the present
observation suggests that Ishikari Bay in October is characterized by the warm temperate waters

in view of the biological oceanography.
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Fig. 1. Track and stations of “Kinsei Maru,” 26 August (1), 28-29 August
(2), 4-5 September (3), and 7 September (4), 1975. Samples were
obtained in daytime (open circles), at night (solid circles), and
during twilight hours (half-solid circles). Twilight collections are
carried out during the period one hour before or after the time
of sunrise or sunset. Bottom contours are also illustrated.
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Fig. 2. Track and stations of “Kinsei Maru,” 4 October (1), 14 October (2),
16-17 October (3), and 20 October (4), 1975. Symbals are as in
Figure 1.
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Table 1. Zooplankton biomass (g wet weight/m?2/0-20 m water column) collected
with a NORPAC net in Ishikari Bay in different time of collection,
August-October, 1975.

Time of collection Number Zooplankton biomass

of samples Range Mean 95% *C. 1. 99% *C. 1.
26 August Daytime 13 <0.1—1.2 0.54 +0.22 +0.31
7 **Twilight 6 0.1—1.1 0.48 +0.45 +0.71
September Night 12 <0.1—1.4 0.44 +0.30 +0.43
4-20 Daytime 10 <0.1—1.6 *$30.75 +0.32 +0.46
October **Twilight 3 <0.1—0.2 **¥0.13 +0.30 +0.69
Night 12 <0.1—1.6 0.61 +0.35 +0.49

*Confidence intervals. **The twilight collections are carried out during the period one hour
before or after the time of sunrise or sunset. ***The difference is significant at 5% level,
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Fig. 3. Areal distribution of zooplankton biomass in Ishikari
Bay, August-September, 1975.
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Fig. 4. Areal distribution of zooplankton biomass in
Ishikari Bay, October, 1975,

Table 2. Mean values of zooplankton biomass (g wet weight/m2/0-20 m water
column) with confidence intervals (C. 1.) collected with a NORPAC net
in Ishikari Bay in August-September and October, 1975. The
differences of each value are not significant statistically (0.4>P>0.1),

Number Mean values

Time of collection of samples of sooplanibon biowmis 95% C.1I. 9% C. L
26 August-7 September 31 0.49 +0.15 +0.20
4-20 October 25 0.61 +0.21 +0.28

*4-20 October 22 0.68 +0.22 +0.30

*Excluding the values obtained during the twilight collections.
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Fig. 5. Wet-weight composition of ten groups of zooplanktcn
in Ishikari Bay, 11:00-19:00 hours, October 17, 1974,
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Morphological Observation of the Veliger and the Creeping
Larvae of an Abalone, Haliotis discus hannai, from Rebun
[sland in the North-Western Hokkaido

Kyoji TOMITA, Ken-ichiro TAJIMA and Keigo KUDO**
(Hokkaido Wakkanai Fisheries Experimental Station)
**Rebun Fishery Extension Office)

In the present paper, the veliger and the early creeping larvae of an abalone, Haliotis discus
hannai INO, which collected at Rebun Island in the north-western Hokkaido, the Japan Sea, were
studied morphologically.

The results obtained are as follows :

1) The veliger larva which has about one and a half whorls and is sculptured with spiral lines
and irregular granules is about 0.28 mm in long diameter. These sculptures are particularly dist-
irct on the right side of the body. The shell aperture is 0.13 mm in diameter and oceupics about
one half of the whole of the body. The top of the larval shell is situated on the right ventral side
of the body.

2} The early creeping larva has a larval shell on its top which agrees entirely with those of
the planktonic form.

3) The veliger larva occurred from early August to late September in 1973 when the water
temperature was about 20°C.

4) The veliger larva was found a few in number because of its short pelagic life, while the
early creeping larva was found usually on the surface of rocks covered with crustaceous coralline

algae.

=77 Haliotis discus hannai INO OEFEFREIC DL TRE OWELHBL, HTlmonT
DERRE LD T v, FCRARZ SV T TR EL IO B SRR S h o gt
TDEEFLE ST A TH S, FEELIZI68ELE, EELLE SR T= Y7 7 €D4ERRIzouTH
FaED T ELD, COLUMREYL, EEONOMOBSGCRIIL, #onomEriEt. AH#igTcir
=T 7 EDFESHEDOHBURI, b0 E RO EIC oW TRET S,

TR, SRR LU C MR B - o KERFRAEREE L CELE VBT 5. EfoR
EDID ANTEZO =T 7 O 2 B X h i bl B B EER o« v 2 —BEE B R b
122 a7 7 H discus REEVE, =& 7 7 & H. gigantea GMELIN OJEFSE, Fo4: 0o fl H A4

* WAFS A9l
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Fig. 1. Rebun Island, showing the sampling stations.
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Fig. 2. Seasonal changes of water temperature at Funadcmari and gonad
index of Haliotis discus hannai INO which collected at Horodcmari.

Arrow indicates a range of occurrence period of the veliger larvae
in 1973.
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Fig. 3. Size-frequency of O-year-old abalone at Horodomari.

Table 1. Number of individuals of the larva by pumping per 1 m3 sea water.
S, surface layer ; B, bottom layer.
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Plate 1

Figs. 1-6. Haliotis discus hannai 180 collected at Horedemari, Rebun Island.
Figs. 1-3. Larval shell and its sculpture of the veliger larva.

1, right side view (x190) ; 2, left side view (x 190

3, frontal view (x 190L
Figs. 4 & 5. Shell and its sculpture of the early creeping larva.

4, dorsal view (% 150) : 5, ventral view (x 150).

Fig. 6. Sculpture on the right side of the body (x600.
Fig. 7. H. gigantea GMELIN. Sculpture on the right side of the body (x 600
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