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A study on the role of plankton in the

carbon cycle of the sea ice ecosystem.
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Zooplankton plays a pivotal role as they form a link in pelagic food webs
between producers and secondary consumers. Also, distribution and dynamics of
zooplankton communities in pelagic are influenced by physio—chemical factors,
biological characters including predator pressure and the interaction of these
factors. Therefore, zooplankton is an importance subject to research marine
ecosystem from these factors. Arctic ocean has environmental characters such
as sea ice and freezing, and is influenced by flux of various currents. This
study aims to analyze zooplankton communities of the Kongsfjorden. A total of
28 zooplankton taxa were identified. Zooplankton abundance and biomass showed
huge difference according to the study area and season. A comprehensive
comparison of the three-year survey showed that the zooplankton communities
in the study area was influenced by seasonal changes and phytoplankton
blooming in spring. Recently, some studies reported that the Arctic glaciers are
melting constantly, and that primary production in that area would be
increasing. It seems that zooplankton communities in the study region were
affected by environmental factors such as primary production. For this reason, if
more data are accumulated throughout further studies in this region, ecological

study of Acrtic zooplankton would be established at a more detailed level.
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T =
¥ 1. 2017 5¥ FESFAE 4 A
St.01 St.02 St.03 St.04 St.05 St.06 St.07 St.08 St.09 St.10
Hydrozoa Unidentified Hydrozoa 0.0 0.6 0.7 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Chaetognatha Sagitta elegans 0.0 0.0 1.3 1.2 12 0.5 0.9 0.8 0.0 0.3
Appendicularia Oikopleura sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Copepoda Acartia longiremis 0.0 0.0 2.6 0.0 2.9 0.0 0.0 0.0 0.0 0.3
Bradyidius similis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
Calanus finmarchicus 11.2 172 228 176 81.0 55 114 15.1 11.7 338
Calanus glacialis 75 83 0.0 1.2 7.0 4.0 0.0 11 1.3 0.5
Calanus copepodite 20.1 231 42.4 20.0 20.0 9.1 12.3 10.6 10.4 2.1
Metridia longa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.3 0.0
Metridia copepodite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Microcalanus spp. 0.7 0.0 0.0 1.2 23 0.5 0.6 0.8 0.3 3.8
Pseudocalanus spp. 11.9 189 14.4 7.0 11.7 55 2.3 10.9 4.7 0.8
Pseudocalanus copepodite 15.7 21.9 15.0 9.4 10.0 55 2.1 15 1.3 1.6
Oithona atlantica 0.0 0.0 1.3 0.0 1.2 05 1.2 3.8 1.7 0.5
Abundange Oithona similis 6.0 112 98 82 223 377 7.0 83 117 107
Oncaea sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tisbe sp. 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified Harpacticoida 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.3
Copepod nauplius 24.6 882 226.4 257.2 481 579 102.5 476 24.8 28.7
Planktonic Bivalvia larvae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
larvae Cirriped larvae (nauplii+cypris stage) 7.7 1029.6 748.9 622.4 668.8 160.0 439.2 28.7 104.3 5.4
Decapoda larvae (Zoea) 15 2.4 1.3 2 7.0 4.0 0.0 0.8 0.0 0.3
Gastropoda larvae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polychaeta larvae 49.2 14.2 76.3 82.2 35 6.0 16.7 0.0 0.7 4.3
ETC Euphausia sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3
Unidentified Amphipoda 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Unidentifed Isopoda 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified Ostracoda 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
SUM 920.8 1235.7 1163.2 1029.8 837.2 2974 597.1 130.2 174.1 93.7
No of taxon 12 11 13 12 14 14 14 13 14 16
) Wet weight (mg/m3) 131.41 79.93 97.86 50.33 239.05 42.78 104.85 249.12 168.59 179.16
?gg}ﬁ;ﬁ Dry weight (mg/m3) 26.28 1599 19.57 10.07 47.81 8.56 20.97 49.82 33.72 35.83
Carbon contents (mg/m3) 10.51 6.39 7.83 4.03 19.12 3.42 8.39 19.93 13.49 14.33
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St.01 St.02 St.03 St.04 St.05 St.06 St.07 St.08 St.09 St.10
Hydrozoa Unidentified Hydrozoa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Chaetognatha Sagitta elegans 0.5 1.7 0.8 0.8 0.9 1.3 1.8 0.4 0.4 0.3
Appendicularia Oikopleura sp. 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acartia longiremis 1.0 3.5 16 0.0 0.9 0.4 1.8 14 0.0 0.3
Bradyidius similis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Calanus finmarchicus 0.0 0.0 0.0 0.0 0.0 0.4 0.7 0.0 0.4 0.3
Calanus glacialis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Calanus copepodite 38.6 435 82.3 24.8 314 12.9 14.7 155 8.3 18.7
Metridia longa 0.0 0.0 1.6 0.0 0.5 0.0 0.0 0.0 0.0 0.0
Metridia copepodite 1.0 0.0 0.0 1.6 1.9 0.4 0.4 0.4 0.0 0.3
Copepoda Microcalanus spp. 140.2 80.0 107.7 80.8 37.0 33.1 36.1 43.4 43.0 61.2
Pseudocalanus spp. 38.6 53.9 42.7 30.4 18.7 8.6 14.7 9.8 9.1 6.9
Pseudocalanus copepodite 74.3 135.6 57.0 43.2 28.1 15.5 18.8 27.8 154 28.3
Abundance Oithona atlantica 40.1 106.0 42.7 27.2 36.5 5.2 23.6 18.8 8.7 13.7
L Oithona similis 1897.6 3151.4 2919.5 2649.3 17075 324.1 476.2 1363.0 361.7 370.9
(indiv/m3) Oncaea sp. 156 104 22.2 0.8 84 39 2.9 2.2 2.4 16
Tisbe sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified Harpacticoida 0.5 3.5 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0
Copepod nauplius 0.0 0.0 0.0 0.0 0.5 0.4 0.0 2.2 0.0 0.5
Bivalvia larvae 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Planktonic Cirriped larvae (nauplii+cypris stage) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Decapoda larvae (Zoea) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
larvae Gastropoda larvae 0.0 17 00 0.8 14 04 11 14 12 03
Polychaeta larvae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Euphausia sp. 0.5 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
ETC Unidentified Amphipoda 0.0 0.0 0.0 0.0 0.5 0.0 0.4 0.0 0.0 0.0
Unidentifed Isopoda 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified Ostracoda 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SUM 2249.8 3591.2 3278.1 2859.6 1875.5 406.6 593.4 1486.3 450.5 503.6
No of taxon 15 11 10 10 16 13 13 12 10 13
Biomass Wet weight 78.17 79.46 110.83 39.98 84.25 30.09 33.17 36.15 23.69 21.94
B Dry weight 15.63 15.89 22.17 8.00 16.85 6.02 6.63 7.23 4.74 4.39
(mg/m) Carbon contents 6.25 6.36 8.87 3.20 6.74 241 2.65 2.89 1.90 1.76
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St.01 St.02 St.04 St.05 St.07 St.08 St.09 St.10

Hydrozoa Unidentified Hydrozoa 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chaetognatha Sagitta sp. (elegans) 0.80 0.94 0.00 1.12 1.14 0.00 0.47 0.33
Acartia longiremis 1.60 1.88 1.46 1.40 0.76 0.51 0.00 0.33
Calanus finmarchicus 3.99 3.76 2.92 3.09 3.43 5.84 1.41 4.89
Calanus copepodite 7.98 5.64 512 6.17 3.82 559 3.07 6.19
Metridia copepodite 0.00 0.94 0.00 0.56 0.00 0.00 0.00 0.00
Microcalanus spp. 24.74 28.18 19.74 30.29 6.87 9.65 212 1141
Pseudocalanus spp. 15.96 5.64 3.66 14.30 2.67 1.27 1.18 554

Copepoda .
Pseudocalanus copepodite 82.98 39.46 28.51 37.59 14.88 9.14 6.37 14.67

Abundance ) .

(indiv/m®) Oithona atlantica 0.00 0.94 0.00 0.84 2.29 1.78 0.71 0.98
Oithona similis 104.53 78.92 70.19 76.29 26.33 14.22 19.10 41.73
Oncaea sp. 0.80 0.00 0.00 0.56 0.00 0.00 0.00 0.00
Unidentified Harpacticoida 0.00 0.00 0.00 0.00 0.00 0.76 0.00 0.00
Copepod nauplius 2.39 0.00 0.00 0.00 0.38 0.00 0.00 0.00
Planktonic Cirriped larvae (nauplii+cypris stage) 3.19 1.88 8.04 4.49 1.14 0.25 1.18 0.00
larvae Decapoda larvae (Zoea) 0.00 0.00 0.73 0.00 0.00 0.25 0.00 0.00
ETC Euphausia sp. 0.80 0.00 0.00 0.00 0.76 2.79 2.12 1.30
Unidentified Isopoda 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00
SUM 250.55 168.17 140.38 176.99 64.48 52.07 37.73 87.37
Number of taxon 13 11 9 13 12 12 10 10
) Wet weight 71.81 42.28 43.87 1893 19.08 55.24 30.07 51.35
I:f;;i? Dry weight 14.36 8.46 8.77 3.79 3.82 11.05 6.01 10.27
Carbon contents 5.75 3.38 3.51 151 1.53 4.42 2.41 4.11
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St.01 St.02 St.05 St.07 St.08 St.10
Hydrozoa Unidentified Hydrozoa 5.99 0.00 0.00 0.00 0.00 0.00
Chaetognatha Sagitta sp. (elegans) 0.00 11.44 5.77 0.00 0.00 0.00
Copepoda Acartia longiremis 0.00 0.00 0.00 1.44 0.00 3.35
Calanus finmarchicus 0.00 0.00 35.78 12.93 4.43 20.08
Calanus glacialis 0.00 0.00 9.23 0.00 0.00 7.81
Calanus copepodite 1653.58 392.70 738.61 369.16 216.34 656.04
Microcalanus spp. 0.00 0.00 58.86 0.00 0.00 0.00
Pseudocalanus spp. 23.96 11.44 8.08 0.00 0.00 0.00
Oithona similis 107.84 99.13 93.48 0.00 14.19 5.58
Abundance Oncaea sp. 5.99 3.81 0.00 0.00 0.00 0.00
(indiv/m®) Unidentified copepodite 904.68 457.51 1185.24 336.12 308.55 307.94
Copepod nauplius 23.96 41.94 33.47 6.46 10.64 10.04
Planktonic Cirriped larvae (nauplii+cypris stage) 4906.82 1170.47 211.20 7757 89.55 122.73
larvae Decapoda larvae (Zoea) 53.92 45.75 9.23 2.87 0.89 0.00
Gastropoda larvae 0.00 3.81 0.00 0.00 0.00 0.00
Polychaeta larvae 0.00 0.00 1.15 0.00 0.00 0.00
ETC Euphausia sp. 281.59 118.19 11.54 7.90 6.21 33.47
Unidentified Amphipoda 5.99 3.81 0.00 0.00 0.00 1.12
Unidentified Isopoda 0.00 0.00 0.00 0.72 0.00 0.00
SUM 7974.33 2360.00 2401.65 815.17 650.80 1168.14
Number of taxon 11 12 13 9 8 10
) Wet weight 1090.40 559.18 375.08 269.33 179.10 314.79
]il;rr/\:; Dry weight 218.08 111.84 75.02 53.87 35.82 62.96
Carbon contents 87.23 44.73 30.01 21.55 14.33 25.18
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St.l St.2 St.3 St4 St.o St.6 St.7 St.8 St9 St.10
Chaetogntha Sagitta sp. 471 10.48 0.00 1.94 28.67 2.62 5.92 5.05 4.48 4.01
Copepoda Acartia longiremis 0.00 0.00 0.00 1.94 2.05 1.31 0.99 0.63 0.56 0.00
Calanus finmarchicus 125.56 44.56 10.85 11.65 36.86 5.24 20.24 24.63 15.68 8.01
Calanus glacialis 0.00 0.00 1.81 0.00 0.00 0.00 247 1.89 2.24 057
Calanus copepodite 425350 254515  3038.74 44463 1830.72 175.62 612.10 524.86 706.82 392.60
Metridia longa 0.00 0.00 1.81 0.00 0.00 0.00 247 1.89 1.68 458
Metridia copepodite 1.57 2.62 0.00 0.00 0.00 0.00 0.00 0.63 0.56 4.01
Microcalanus spp. 15.70 36.70 14.46 0.00 10.24 10.48 3.95 20.21 13.44 14.31
Paraeuchaeta copepodite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.57
Pseudocalanus spp. 10.99 0.00 28 1359 0.00 13.11 8.39 20.84 10.64 10.30
Abundance Pseudocalanus copepodite 59.64 26.21 37.96 4854 36.86 51.11 31.59 59.37 5713 59.52
(indiv/m®) Oithona atlantica 21.97 10.48 542 5.82 4.10 11.80 22.711 65.06 17.36 41.21
Oithona similis 565.04 1378.73 800.81 82518  1015.70 587.14 420.08 756.03 438.54 644.99
Oncaea sp. 1.57 0.00 3.62 5.82 0.00 1.31 9.38 1.26 2.80 5.72
Unidientified Harpacticoida 1.57 0.00 0.00 444.63 0.00 2.62 0.00 1.26 112 0.00
Copepod nauplius 0.00 0.00 0.00 9.71 6.14 1.31 247 20.21 25.20 54.94
Planktonic Decapoda larvae (Zoea) 20.40 7.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
larvae Echinodermata larvae 6.28 36.70 1.81 62.13 47.10 9.17 0.00 16.42 22.40 22.89
Polychaeta larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.63 0.56 2.86
ETC FEuphausia sp. 2511 7.86 12.65 0.00 6.14 3.93 0.49 1.26 0.56 0.57
Unidentified Amphipoda 1.57 0.00 0.00 0.00 4.10 0.00 1.48 0.63 1.12 0.57
Unidentified Isopoda 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.00 0.00 0.00
SUM 5115.19 4107.36 3937.17 1875.59 3028.67 876.78 1146.20 1523.43 1322.90 1272.24
Number of taxon 15 11 12 12 12 14 17 20 19 18
. Wet weight 4206.42 1992.08 2657.32 349.49 1761.09 249.01 661.46 606.34 840.12 612.37
if;;‘?i Dry weight 84128 39842 53146 6990 35222 4980 13220 12127 16802 12247
Carbon contents 336.51 159.37 212.59 27.96 140.89 19.92 52.92 4851 67.21 48.99
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