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Zooplankton has an important role in energy transport from primary production to higher trophic organisms in marine
ecosystem. Within the zooplankton community of the Arctic Ocean, copepods are the most dominant taxa. Copepod fauna
is varied with the three oceans around Arctic Ocean (Atlantic, Arctic and Pacific Oceans). In the Arctic Ocean, Calanus
glacialis (4 mm in total length) is dominated, while larger copepods (Neocalanus cristatus, N. flemingeri, N. plumchrus and
Eucalanus bungii, all species are 5-9 mm in total length) are dominated in the Pacific Ocean. In the Chukchi Sea, Pacific
sector of the Arctic Ocean, transported Pacific copepods have increased with the recent drastic sea-ice reduction (Matsuno et al.
2011). 1If this expatriated species can maintain their population in the Arctic Ocean, it induces greater changes in lower
trophic levels of marine ecosystem. However, little information is available for probability of this change. In this study, we
made ship-board incubation of Pacific copepods, which collected in the Chukchi Sea, revealed their reproduction, and discuss
the probability of their immigration in the Arctic Ocean.

During September 2013, fresh zooplankton samples were collected by vertical hauls with ring net (mesh size: 0.33
mm) in the Chukchi Sea. From the fresh samples, live adult females of Pacific copepod N. flemingeri were sorted, and
incubated at ambient temperature (0°C) in the dark. The presence of eggs was checked every day, and egg numbers were
counted. The eggs were also incubated separately and checked daily for hatching during maximum ten days.

The abundance of adult females of N. flemingeri in the different samples ranged from 0 to 1.40 ind. m > (mean: 0.16
ind. m™). It is notable that no adult males were detected throughout the study period. Through 100-day incubation,
spawning was observed for all of the specimens (19 individuals) (Figure 1a-c), and nearly half (10/19) produced four or more
clutches during the experiments. Spawning intervals were 11.5+5.6 days, which were longer than reported interval in Pacific
Ocean because of low incubation temperature. The maximum clutch size was 1,005 eggs clutch™ (mean£SD: 377+79 eggs
clutch™), and the clutch size decreased after 20 days of incubation (Figure 1d). The maximum number of clutches for a
single specimen was ten. The total fecundity was 960+316 eggs female™' (meantSD), and this range was similar with
reported value in the Pacific Ocean. However, hatching success was 7.5+8.7%, which is extremely low compared with 93%
in the Pacific Ocean. Low hatching success is considered to be caused by failures of fertilization. In the typical life cycle of
N. flemingeri in the North Pacific and Bering Sea, mating and spawning both occur below a 250 m depth. Because the
spawning adult females in the Chukchi Sea were collected at 0—49 m, they presumably had either matured prior to being
transported by Pacific waters into the Chukchi Sea or they could not descend to a deeper layer because of the shallowness (ca.
50 m) of the Chukchi Sea in comparison to the Pacific Ocean. These abnormal conditions may affect the mating and
reproduction of N. flemingeri, resulting in low hatching success. Concerning to the potential recruitment numbers (=female
abundance [females m 2] x fecundity [eggs female '] x hatching success [nauplii eggs']), 1,591,841 nauplii m > for the Pacific
Ocean, while 1,852 nauplii m > of the Arctic Ocean in this study, which is about 1/800 of the Pacific Ocean. The potential
recruitment number for N. flemingeri suggests that it is unlikely to establish expatriate Arctic population in the near future
(Matsuno et al. 2015).
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Figure 1. Adult female (a), reproduced egg (b) and nauplius (c) of Neocalanus flemingeri in the Chukchi Sea. Temporal changes in the

clutch size of N. flemingeri during the incubation period (d). Solid lines indicate eye-fitted line.
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