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Recently, drastic sea-ice reduction has been reported in the Arctic Ocean during summer. Both sea ice reduction and climate
changes are expected to have great effects on zooplankton community, however little information is available on these issues.
This study evaluated horizontal and interannual changes of zooplankton abundance, biomass and species diversity in the
western Arctic Ocean during summers of 2008, 2010, 2012, 2013 and 2014, and what environmental factors control
zooplankton community in this region.

Zooplankton samples were collected by vertical hauls of NORPAC net (mouth diameter 45 cm, mesh size 0.33 mm)
from 5 m above the bottom to the surface at 22—63 stations in the western Arctic Ocean during 29 August—13 October of 2008,
2010, 2012, 2013 and 2014. At each station, temperature and salinity were measured by CTD casts. Based on water
samples, chlorophyll a (Chl. a) was measured. Zooplankton samples were immediately preserved with 5% buffered formalin.
In the land laboratory, wet mass (g WM) of the samples were measured, and enumeration and identification (calanoid
copepods to species and copepodid stage level) were made under a stereomicroscope. Based on zooplankton abundance,
cluster analyses (Bray-Curtis connected with UPGMA) were made. Variability in environmental parameters (temperature,
salinity and Chl. a) and zooplankton parameters (abundance, biomass and species diversity) were compared with sampling
years, Julian day and latitude by three-way ANOVA. To evaluate what environmental parameters govern the zooplankton
abundance, biomass and species diversity, Structural Equation Modeling (SEM) analyses were made.

Through the sampling period, zooplankton abundance was ranged between 2919-274021 ind. m 2, and was greater
in the shelf region. Zooplankton biomass ranged 2.8-263 g WM m2, and showed similar distribution with abundance.
Copepod species diversity was high around Bering Strait, slope and basin regions, while low in the northern shelf. From
cluster analysis, four zooplankton groups (groups A—D) were identified, and their horizontal distributions were corresponded
with bottom topography. Zooplankton abundance and species diversity varied significantly with the sampling years and
latitude. SEM analysis (Figure) revealed that zooplankton abundance had positive correlations with salinity and Chl. a, and
negative correlations with years, depth and latitude. Zooplankton biomass had a strong positive correlation with Chl. a, and a
negative correlation with Julian day. Copepod species diversity had positive correlations with depth, temperature and salinity,
and a negative correlation with Julian day. These results suggest that the effects of environmental parameters were varied
with zooplankton abundance, biomass and species diversity. From above results, following simple conclusion is derived.
Thus, sea-ice reduction (= temperature increase) in the Arctic Ocean during summer may induce increase of species diversity
because of the increase of the Pacific species transported to the Chukchi Sea by increases of the warm Pacific water.
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Figure. Results of structural equation model (SEM) for
zooplankton abundance. biomass and copepod diversity with
environmental factors. Values along the pathways represent
standardized path coefficients. Arrows with solid or dashed lines
indicate positive or negative effects. The overall fit of the model
was evaluated using the goodness-of-fit index (GFI) and the
adjunct goodness-of-fit index (AGFI). Lat: latitude, Dep: bottom
depth, Temp: integrated mean temperature, Sal: integrated mean
salinity, Chl: standing stock of chlorophyll.



