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Distribution of the marine cladoceran Evadne spinifera in waters adjacent to Korea was studied
on the basis of samples collected during the Cooperative Study of the Kuroshio and Adjacent Regions,
1965-1974, and during the Exploitation Research of Marine Resources on the Yellow Seca, September-
October 1992. This species was mainly occurred in August and September in the Sea of Japan.
Distribution in the Yellow Sea was sparse. Temperature and salinity ranged 2342-2824°C and 3211-
34.20%., respectively. Maximum abundance of 11 indiv./m® was recorded in coastal waters of Honshu,
Japan with 2680°C and 3281%. water. E. spinifera was considered to be a stenothermal animal

preferring high temperature.
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INTRODUCTION

Farlier reviews suggested that the ecological im-
portance of marine cladocerans is generally confi-
ned to neritic waters, where this group has often
established large populations in a particular time
(Ramner, 1933; Wickstead. 1963; Onbé, 1974). Re-
cent general text on plankton ecology, however,
regarded some cladocerans ie., Evadne nordmanni,
E. spinifera, E. tergestina, Penilia avirostris and Podon
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schmackeri, as animals being able to extend their
distribution to oceanic waters (Longhurst and Sei-
bert, 1972; Gieskes, 1971a; Della croce and Venu-
gopal, 1972, 1973; Kim and Onbe, 1989ab).
Among eight known species of marine cladoce-
rans belonging to three genera (Baker, 1938), Eva-
dne spinifera is one of cladoceran species in which
ecological characteristics have not been well-stu-
died. This might possibly due to its rare occurre-
nce and lower abudance when compared with
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other cladocerans (cf. Kim, 1989). As far as we
know, a report on the oceanic distribution of E.
spinifera in the eastern Pacific (Longhurst and Sei-
bert, 1972) was only a large-scale investigation on
the ecology of this species. In contrast 1o its eco-
logy remaining poorly known, confusion on the
taxonomy of marine cladocerans, viz. adoption
of generic names, Pleopis and Pseudevadne, to spe-
cies belonging to Evadne and Podon by Mordu-
khai-Boltovskoi (1968, 1978), Gieskes (1971b) and
Rocha (1985), seems to become clear. Since Meu-
rice and Dauby (1983) proposed that both genera
of Evadne and Podon should be valid due to the
great homogeneity of the genus Evadne and no
important divergence enough to justify the removal
of Podon polyphemoides from the genus Podon. ba-
sed on the observation of six European species
using the scanning electron microscope and a nu-
merical analysis of taxonomic distances between
each species.

Previous record on the occurrence of Evadne
spinifera was very poor in waters adjacent to Ko-
rean Peninsula; coastal waters off Honshu and
Hokkaido, Japan (Kokubo, 1937: Yamazi, 1984).
southern waters of the Korean Peninsula (Park
1956) and the Yellow Sea (Yoo and Kim, 1984).
The present paper covers the distribution of E.
spinifera in waters adjacent to Korean Peninsula
basis on long-term and large-scale surveys of pla-
nkton during the Cooperative Study of the Kuro-
shio and Adjacent Regions (CSK), 1965-1974, and
the Exploitation Research of Marine Resources on
the Yellow Sea (ERMRYS), September-October.
1992. Definition of its occurrence in relation to
environmental conditions, ie., surface temperature
and salinity is also attempted to give.

MATERIALS AND METHODS

During the CSK, 1965-1974, a total of 3.302 Inte-
mational Zooplankton Samples has been collected
with a standard NORPAC net (mouth diameter:
45 c¢m, mesh opening: 033-035 mm) from the up-
per 150 m.in the northwestern Pacific Ocean (10
°S§-45°N, 95-165°E) (Motoda, 1980, 1981). A total
of 1,680 subsamples of cladocerans has been sor-

ted at the National Science Muscum, Tokyo. Ja-
pan and the Regional Marine Biological Centre.
the University of Singapore. Singapore. All of
these sorted subsamples of cladocerans were exa-
mined. Fifty four samples collected with Bongo
net (mouth diameter: 60 cm. mesh opening: 0.33
mm) from the bottom to surface during the ERM-
RYS, September and October 1992 at 54 stations
in the Yellow Sea were also examined in the pre-
sent study.

Cladoceran samples were identified to species
level under the dissecting microscope. Stations
where Evadrne spinifera occurred were recorded with
their environmental conditions of surface tempera-
ture and salinity (Japanese Oceanographical Data
Center, 1966-1967; Japan Oceanographical Data
Center, 1968-1975 for CSK samples and Ocean
Science & Technology Institute, 1992 for ERMRYS
samples). The number of individuals of this spe-
cies in each sample was. then. converted into the
number per cubic meter of water using the data -
of the strained water estimated by flow-meter rea-
dings (cf. Kim and Onbeé. 1989a). Distribution map
of E spinifera was, then, made in waters adjacent
to Korean Peninsula.

RESULTS

During the CSK. Evadne spinifera occurred at
26 stations and its distribution was restricted to
the Sea of Japan (Fig. 1A). During the ERMRYS.
this species occurred at a single station in the Yel-
low Sea (Fig. 1B). Most stations where E. spinifera
appeared were located in distant neritic waters
both in the Sea of Japan and the Yellow sea. Du-
ring the CSK, this species was always accompa-
nied by other cladoceran species such as E. terges-
tina and Penilia avirostris. E. spinifiera also occurred
together with E. fergestina and P. avirostris in the
Yellow Sea.

Temperature and Salinity for the occurrence of
Evadne spinifera ranged 23.42-2824°C and 32.11-34.
20%e., respectively. Fig.2 shows the relationship
between the abundance of E. spinifera and tempe-
rature-salinity water classes. Maximum abundance
of 11 indiv/m® was observed in late August at
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Fig. 1. Evadne spinifera Seasonal distribution in waters
adjacent to Korean Peninsula during the CSK
(circle) and ERMRYS (triangle). A: August; B:
Setember. Open symbols indicate negative sta-
tions.
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Fig. 2. Evadne spinifera Relationship between the abun-
dance (indiv/m® and temperature-salinity water
classes of waters adjacent to Korean Peninsula.
Each symbol indicates various levels of abundan-
ces. circle<1, 1<triangle<10, rectagle2.

a station located in the Sea of Japan, when and
where temperature and salinity were 26.80°C and
3281%,. With the preference of warm water in
this species, seasonal occurrence of E. spinifera was
confined to warmer months of August and Septe-
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Fig. 3. Evadne spinifera. Seasonal change in the abunda-

nce (indiv/m?) during the CSK and ERMRYS.

A: August; B: September. Each symbol indicates

various levels of abundances. circle <1, 1<tria-
ngle<10, rectagle210.

mber in the study area (Fig.3). In September, ho-
wever, lower abundances when compared with
those in former month were observed.

DISCUSSION

Since Dolgopolskaja (1958) illuminated the wo-
Ad distribution of seven species of marine clado-
cerans (Podon schmackeri was excluded), distribu-
tion of Evadne spinifera has been recorded in va-
rious waters of world oceans, ie., the north Atlan-
tic and the North Sea (Gieskes, 1971a), the eastern
Pacific (Longhurst and Seibert, 1972) and the In-
dian Ocean (Della Croce and Venugopal, 1972).
In the northwestern Pacific, however, previous re-
cords on the occurrence of E. spinifera are sparsc
and sporadic, ie., in Korean waters (Park, 1956,
Yoo and Kim, 1984), in Japanese waters (Kokubo,
1937; Yamazi, 1984) and in Chinese waters (Cheng
and Chao, 1982). Then. this paper deals with its
spatial and temporal distribution in large scale for
the first time in the study area.

Rare occurrence of Evadne spinifera in a particu-
lar season, viz.. in August and September at 26
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stations among 3302 collections during the CSK
and a single station among 54 collections during
the ERMRYS, seems to be due to its stenothermal
characteristics prefering high temperature. Having
a preference for high temperature in this species
(23.42-28.24°C), water temperature in temperate re-
gions such as waters adjacent to Korean Peninsula
is probably low enough to exclude E. spinifera
from local planktonic communities except warmer
season. Our assumption more or less agrees well
with previous reports on high temperature prefere-
nce in this speices in the Indian Ocean, 18.08-25.30
°C, (Della Croce and Venugopal, 1972), in the no-
rth Atlantic and the North Sea, higher than 15°C,
(Gieskes, 1971a) and in the eastern tropical Pacific,
16-21°C, (Longhurst and Seibert, 1972).

Spatial distribution of Evadne spinifera in the
northwestern Pacific is somewhat different from
those in other oceans. Since we observed its occu-
rrence being largely confined to distant neritic wa-
ters of the Sea of Japan and not extensible to
open oceanic waters during the CSK, while this
species was reported to be able to extend its distri-
bution to open oceanic waters in the eastern tropi-
cal Pacific (Longhurst and Seibert, 1972). Moreo-
ver Gieskes (1971a) regarded E. spinifera as an
oceanic species through his cladoceran study in
the north Atantic. The reason why this difference
occurs remains obscure. Distant neritic distribution
in E. spinifera, however, suggests that this species
is not a typical neritic species in the northwestern
Pacific either.

Occurrence of Evadne spinifera accompanied by
E. tergestina and Penilia avirostris was also reported
in coastal waters off Angola (Raymont, 1983). He
also concerned with the abundance of E. tergestina
being higher than that of E. spinifera. This obser-
vation was simillar to our results. However, in wa-
ters off the Moroccan coast, a low-temperature
cladoceran of E. nordmanni was recorded to occur
together with E. spinifera (Raymont, 1983). Then,
accompanying pattern of E. spinifera with other
cladocerans become somewhat confused. At least
in the northwestern Pacific, we might suggest that
E. spinifera of a warm-temperature cladoceran of-
ten occurs together with E. tergestina and P. avirost-

ris and possibly not with low-temperature cladoce-
rans such as £ nordmanni.

With a low abundance and rare occurrence du-
ring our investigation, we conclude that the ecolo-
gical role of Evadne spinifera is less important than
other cladocerans in waters adjacent to Korean
Peninsula.
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