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Recent Advances in Studies on Zooplankton Ecology in the Oyashio Region

Atsushi Y AMAGUCHI

Abstract

Recent advances in studies on zooplankton ecology in the Oyashio region were reviewed. In this review, the
following three topics were argued : i) ecosystem structure in the region, ii) inter-annual changes in zooplankton
biomass and iii) optical analysis on zooplankton samples. Annual mean biomass in the Oyashio region was
estimated to be 23 g C m % and was dominated by mesozooplankton (34%), followed by phytoplankton (28%),
heterotrophic bacteria (15%) and microzooplankton (14%). Within the mesozooplankton, large grazing copepods
(i.e. Neocalanus spp., Eucalanus bungii and Metridia spp.) were the most important taxa to govern the seasonal
and inter-annual variability. Through the analysis on zooplankton samples collected during 1950’s to present,
inter-annual variability in mesozooplankton biomass was revealed to be related with the Pacific Decadal Oscillation
(PDO) and climate regime shift. While the zooplankton size is important to determine the food quality for pelagic
fishes and the mass flux to the deep ocean, detailed analysis on their size distribution is not made for most of the
samples, because of the difficult and time consuming analysis involved. The recently advanced optical plankton
counter (OPC) can measure the particle (=plankton) with detailed size distribution (4096 size unit between 0.25
mm and 20 mm) within a short period, therefore the application of OPC on zooplankton samples may solve the

problem in future.
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Fig. 1 Annual mean biomass (upper panel) and production/consumption (lower panel) of each pelagic taxon in the

Oyashio region (modified from Ikeda et al., 2008).

Values of upper and lower panels are biomass in g C m~? and

production/consumption in g C m~2 year~’, respectively. Outer and inner circles in the lower panel indicate the
amounts of the consumption (gross production for phytoplankton) and production (net production for phytoplan-

kton), respectively.
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Fig.2 Percentage composition of each species/taxon to the annual mean mesozooplankton biomass in the Oyashio
region (upper panel) (data from Ikeda et al., 2008). Large grazing copepods in the Oyashio region (lower panel).
Scale bar indicates 5 mm. C5: copepodid stage 5, COF : adult females.
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October 1997 (modified from Ikeda et al., 2008).
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Fig. 4 Optical plankton counter (OPC, left panel) and the example of the OPC measurements (right panels). Y-axes
indicate equivalent spherical diameter (ESD) derived from OPC and X-axes are equivalent circular diameter (ECD)
from microscopic observation. Results on calibration beads (upper left), copepods (upper right), chaetognaths
(lower left) and gelatinous zooplankton with stained or non-stained (lower right) are shown (modified from Y okoi

et al., 2008).
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Fig. 5 Location of the stations (35°N-44°N along 155°E) where the OPC samples were collected (left panel).
Schematic illustration showing spatial, temporal and vertical changes in zooplankton community in the western

North Pacific during May to June (right panel) (modified from Yokoi et al., 2008).
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