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Introduction

Genus Pseudocalanus is widely distributed in temperate to boreal
oceans in northern hemisphere, and seven species have been described
from all over the world. It has been shown that just two species of
Pseudocalanus newmani (Frost) and P. minutus (Krgyer) occurs a-
round the Japanese archipelago. P. newmani is continuously distribu-
ted in the offshore area along both Atlantic and Pacific coasts in Can-
ada (Frost, 1989). It is distributed around Japan, which seems to be
a southern edge of this copepod distribution. but never collected from
the Atlantic coast in Europe. In the Pacific coast of southwestern
Hokkaido, the most northern island of the Japanese archipelago, this
copepod often dominates in zooplankton community ( Hirakawa.
1984 ; Yamaguchi and Shiga, 1997). The abundance is 8-9 fold grea-
ter than that of co-existing P. minutus ( Yamaguchi and Shiga.

1997). Life cycles of the two copepod species are similar to those in
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other calanoid copepods previously known; naupliar larvae hatched
from the eggs shed at 6 times, then metamorphose to copepodid lar-
vae, and finally shed at 5 times up to adult. P. minutus adapts to pe-
lagic environment, having a single generation in a year and spawning
in spring after dormancy at 5th copepodites below 500 m during win-
ter. while P. newmani adapts to neritic environment, having several
generations in a year and continuously spawning in upper layer without
ontogenetic vertical migration (' Yamaguchi and Shiga, 1997). In off-
shore area of Nova Scotia along the Atlantic coast in Canada, P. ne-
wmani has been reported to have at least three generations during the
period from May to November (McLaren et al. 1989).

In Funka Bay, located in the Pacific coast of southwestern Hok-
kaido., Oyashio current flows into the bay from February to March ev-
ery year (Ohtani, 1971), and spring phytoplankton bloom occurs
with this inflow event (Odate, 1992). At that time, P. newmani
mostly dominates in zooplankton community in the bay (Ban et al,
1998) ., and walleye pollack ( Theragra chalcogramma ) fishery is in
season. The naupliar larvae of this copepod have been shown to be a
good food item for the walleye pollack larvae (Kamba, 1977; Naka-
tani, 1988). These evidences from the previous studies suggest that
P. newmani is a key species in the food web of the bay (' Yamaguchi
and Shiga. 1997). To understand the pelagic ecosystem in coastal ar-
ea around Hokkaido, therefore, ecological and physiological studies
in this copepod should be needed. The studies on population dynam-

ics, life cycle, and vertical distribution have been previously published
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(‘Yamaguchi and Shiga, 1997), but experimental studies on growth
and reproduction in the laboratory have never done before.

Yamaguchi and Shiga (1997) showed that sea surface tempera-
tures in the coastal area of the southwestern Hokkaido increased up to
20 C with inflowing Tsugaru warm water in August. while declined
below 2 C with inflowing Oyashio water in March. P. newmani
therefore exposes this large temperature fluctuation with exchanging
the water masses. Additionally, the copepod has been shown to avoid
warm surface layer (=15 C) above 50 m. In general, post embryon-
ic development time decreases with increasing temperature (Corkett
and McLaren, 1970; Munro, 1974; Vidal, 1980a, b; Vijverberg,
1980; Elmore, 1982; Woodward and White, 1983; Klein Breteler
and Gonzalez, 1986; Jamieson, 1986). both body size and clutch
size decrease, egg production rate increases ( Checkley, 1980a, b).,
and consequently population growth increases (Klein Breteler et al,
1982 ; Jamieson and Burns, 1988; Uye, 1988). The effects of tem-
perature on these kinds of life history traits are usually evaluated with
laboratory experiments, because of the difficulty to obtain the evi-
dences from the field investigations, except for cohort analysis.

In this study, we made a series of experiments for determining
basic parameters of life history traits to estimate population dynamics
and production of P. newmani colonizing in the offshore area of the
Pacific coast of southwestern Hokkaido with largely fluctuating tem-
perature. Since a lot of studies recently demonstrated deleterious

effects of diatoms on egg production and hatching success of many
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marine and freshwater copepods ( Poulet et al, 1994, 1995; lanora et
al, 1995; Miralto et al, 1995; Chaudron et al, 1996; Uye, 1996;
Ban et al, 1997). we firstly investigated egg production and hatch-
ability in P. newmani when fed on four different algal species,
including diatoms, as food and discussed about the effects of food
quality on spawning and egg development, providing information for
selecting the algal species used in the following experiments ( Chapter
1). Secondly, we determined egg production rate and hatching suc-
cess in the wild population during pre- to post-blooming period from
March to July. in order to evaluate the effects of temperature and
some other environmental factors, including diatom biomass, on egg
production in the wild population (Chapter 2). Then, egg develop-
ment time, post embryonic development time, egg production rate,
body size and weight in each developmental stage and size of the new-
born were examined at 3-20 C, which was experienced by the cope-
pod in the field. to clarify a relationship between those parameters
and temperature (Chapter 3). Besides, respiration rates were also ex-
amined at each temperature. consequently net growth efficiency was
calculated, and optimal temperature on metabolism in this copepod
was discussed (Chapter 4). Finally, we discussed about ecological

characteristics of P. newmani in boreal oceans (Chapter 5) .
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