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The results of the zooplankton research conducted by the Hokkaido Research Organization over the past 30 years were
reviewed. To elucidate the fluctuations in lower trophic level production, we examined long-term changes in zooplankton
biomass and species composition of samples collected using the NORPAC net almost six times a year around Hokkaido.
Regarding the long-term fluctuation of zooplankton biomass, it was revealed that the biomass remained almost unchanged,
although the annual fluctuations at each station were largely based on the wet weight dataset from 1989 to 2019 obtained from
the subsurface layer (depth 150 m) at the six stations. However, the species composition of the dominant large copepods
obtained from the mesopelagic layer (depth 500 or 300 m) from 2008 to 2019 varied by area. The dominant large copepod
species were Neocalanus spp., Eucalanus bungii, and Metridia spp., which fluctuated significantly annually. Because these large
copepods are cold-water species that prey on important fishery resources such as chum salmon, walleye pollock, and
arabesque greenling, it is important to monitor these large copepod species, considering the relationships among their biomass,

ocean warming, and fishery resource status from a long-term perspective.
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Fig.3 Seasonal changes of zooplankton biomasses (wet weight) at the six sampling stations around Hokkaido from 1989 to

2019 (modified from Shimada and Yasunaga 2020)

The large open circles with dashed lines indicate the seasonal means and their fitting curves, and the error bars show the standard

deviations
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Fig.4 Scatterplots and regression lines showing the long-term changes of zooplankton biomasses (wet weight) at the six
sampling stations around Hokkaido during 1989-2019 (updated from Shimada 2016). Asterisk (*) indicates a significant

increasing trend (Mann—Kendall test, p<0.05)
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Fig.6 Dominant large zooplankton species collected using the modified NORPAC net (vertically towed from mesopelagic layer)
in the four areas around Hokkaido from 2008 to 2019 (modified from Shimada 2018)
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Fig.7 Dominant small copepod species collected using the modified NORPAC net (vertically towed from mesopelagic layer) in
the four areas around Hokkaido from 2008 to 2019 (modified from Shimada 2018)
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Length-weight equations of dominant zooplankton species/taxa collected around Hokkaido (modified from Shimada

Species/Taxa Measuring length (X)

of body parts

Length-weight equation (W = a X®) and/or
Wet weight (WW)-dry weight (DW) equation (WW = ¢ DW)

References

Constant values for calculation formula for
Wet weight (WW mg) Dry weight (DW mg)

a b c a b
Crustacea

Copepoda Neocalanus spp. prosome length (mm) 5.70x1072 284 7.22 6.90x107° 2717 Shimada (2018)

Eucalanus bungii prosome length (mm) 6.60x10° 3.70 9.98 1.20x107°  3.39 Shimada (2018)

Metridia spp. prosome length (mm) 6.13x102  3.24 4.82 120x107° 542 Shimada (2018)

Paraeuchaeta elongata prosome length (mm) 519x102 3.19 5.39 250x10°  4.03 Shimada (2018)

Calanus spp. prosome length (mm) 3.95x1072 3.45 5.79 5.00x10°  3.42 Shimada (2018)

other large copepods prosome length (mm) 7.66x102 293 6.22 1.04x1072 297 Shimada (2018)

Amphipoda Themisto spp. prosome length (mm) 247x107" 281 7.84 201x102 3.16 Shimada (2018)

other amphipoda prosome length (mm) 2.90x107" 233 6.18 414x107%  2.33 Shimada (2018)

Euphausiacea Euphausia pacifica carapace length (mm) 3.18x107"  2.96 5.19 368x1072 3.20 Shimada (2018)

Thysanoessa spp. carapace length (mm) 1.05 231 3.68 1.03x107" 275 Shimada (2018)

other Crustacea

Mysidacea Meterythrops microphthalma carapace length (mm) 707x10”"  2.13 6.43 486x102 254 Shimada (2018)
Ostracoda standard length (mm) 7.78 1.20x107° 253 Nakamura et a/. (2017)
Chaetognatha body length (mm) 1.1 1.00x10™* 3.13 Nakamura et al. (2017)
Cordata Appendicularia trunk length (mm) 8.83 501x102  1.99 Nakamura et al. (2017)
other Cordata body length (mm) 19.6 2929x107°% 273 Nakamura et a/. (2017)
Cnidaria total length (mm) 18.9 130x107°  3.24 Nakamura et al. (2017)
Annelida total length (mm) 118 3.09x102 153 Nakamura et al. (2017)
Mollusca total length (mm) 9.05 1.95x10~" 113 Nakamura et a/. (2017)
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Fig.10 Zooplankton specimens embedding in UV-curable
resin for accessory and exhibition (modified from
Shimada 2021)

(a) Arranging zooplankton individuals in resin liquid on the
silicone molds

(b) Curing in UV light box

(c) Removing the products from the molds

(d) Accessory strap with plaited cord

(e) Observation using a stand loupe on an LED light panel

(f) Close-up image of the final product with >20 individual
specimens

LC, IBE (2021) &, 7727 broL Y VEHA
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ek (B0 2 1F, FEBEMEE % 727 2 & = 1=,
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HHEEEZ R D OOH B, RRICFL L7z &) % HhE 2 Bl
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