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Inter-annual changes in zooplankton community structure and
population structure of dominant copepods in the Chukchi Sea
Kohei Matsuno, Atsushi Yamaguchi?, Takashi Kikuchi®
!National Institute of Polar Research, 2Hokkaido University, Graduate School of Fisheries Sciences, 3JAMSTEC

Recently, drastic reduction of sea ice during summer was observed in the Arctic Ocean, and it is expected to have great effect
on marine ecosystem (Grebmeier et al. 2012). Within the Arctic Ocean, Chukchi Sea is located with the inflow of the warm
Pacific Water from Bering Sea (Shimada et al. 2006), while little information is available for zooplankton. For zooplankton,
population structure of dominant copepods is special interest because it governs the zooplankton biomass, but the information
is extremely limited (Matsuno et al. 2011). In the present study, we evaluate inter-annual changes zooplankton community
and population structure of dominant copepods in the Chukchi Sea during summer of five years (1991, 1992, 2007, 208 and
2013), and discuss the inter-annual changes in development timing of the dominant copepods.

Zooplankton samples were collected by vertical hauls of NORPAC net (mouth diameter 45 cm, mesh size 0.33 m)
from 5 m above the bottom to the surface at 27—34 stations in the Chukchi Sea during 7 July—13 August of 1991, 1992, 2007,
2008 and 2013. At each station, temperature and salinity were measured by CTD casts. Zooplankton samples were
immediately preserved with 5% buffered formalin. In the land laboratory, wet mass of the samples were measured, and
enumeration and identification (calanoid copepods to species and copepodid stage level) were made under a dissecting
microscope. Based on zooplankton abundance, cluster analysis was made. Mean copepodid stages of dominant copepods
(Pacific copepod Eucalanus bungii, Metridia pacifica and Arctic copepod Calanus glacialis) were compared between
sampling years by one-way ANOVA. For mean stage of C. glacialis, ANCOVA analysis was also made with integrated
mean temperature and sampling years as independent variables.

Zooplankton abundance ranged between 3539—316305 ind. m 2, and was greater in 2008, especially in the north of
Lisburne Peninsula with dominance of the barnacle larvae. Biomass ranged between 0.1-286 g WM m 2, and was greater in
the south of the Lisburne Peninsula of 2007. Five zooplankton groups were identified by cluster analysis (groups A, B, C1,
C2 and out groups), and their distributions were separated geographically and interannually (Figure). The geographical
distributions of the groups in 1991, 1992, 2008 and 2013 were similar, but that at south of the Lisburne Peninsula in 2007 was
characterized with the group B which dominated by Pacific copepods. Mean copepodid stages of the dominant copepods (E.
bungii, M. pacifica and C. glacialis) were significantly varied with years. As the results of ANCOVA, mean copepodid stage
of C. glacialis showed significant relationships between integrated mean temperature and sampling years, and interaction of
the two independent parameters was also present. This indicates that the development of C. glacialis was affected by
temperature and sampling period of each year.
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Figure. Inter-annual changes in mesozooplankton abundance (A),
biomass (B) and community structure (C) classified with cluster
analysis based on abundance in the Chukchi Sea during
July—August of 1991, 1992, 2007, 2008 and 2013.
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