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(Constable et al, 2014)
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(Constable et al, 2014; Convey et al, ,
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Swadling et al, 2010) Hunt (2007) 200 m
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Fig.1 Sampling stations in the Cosmonaut Sea, Antarctica
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q- (Field et al, 1982) (NMDS) , 0—1 s D 1
(Hunt et al, 2007) , Pw=0
(SIMPER)
Seabird 911  CTD
(Ind Val) a 0 25 50 150 200 m,
(Duftréne et al, 1997) 500 mL GF/F i 90%
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a 0—200m a 0.02—1.00 mg/m’, a
a ) C4-03
R (°C) 2
60 3450
34.45
62° 34.40
64° 34.35
. 34.30
66° 34.25
|
o 40° 50° 60° 70°E o 40° 50° 60° e P
2 0—200m
Fig.2 Average temperature and salinity of 0—200 m water column
2.2 Calanus propinquus Metridia gerlachei Oikopleura sp.
8.93—102 ind./m’ , C6-01 Alacia spp. ( 2) 2
, C3-03 ( 3 , 0—200 m ,
, 90% 0.11 °C, 34.29, a
71.3%  62.7% , 036 mg/m’( 4c, 1) 2
5 ( 4 , (8023 ,) ind./m’,
, 0—200 m Calanoides acutus  Calanus propinquus
, —1.24 °C, Rhincalanus gigas Oncaea curvata Oncaea antarctica
3432, 0—200 m a Oithona similis  Oithona frigida Ctenocalanus citer
0.30 mg/m’(  4c, 1) 1 Clausocalanus laticeps Thysanoessa macrura Eukrohnia
,  (27.09 ) ind./m’, hamata  Sagitta gazellae ( 2)
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Tab.1 Environmental variables and average abundance of zooplankton (the mean and range) in communities 1—5
(°C) a (mg/m®) (ind./m*)
1 6 -1.24 (-1.75——0.32) 34.32 (34.23—34.40) 0.30(0.02—1.00) 27.09+10.41(13.79—42.00)
2 7 0.11 (—0.28—0.40) 34.29 (34.14—34.46) 0.36 (0.28—0.52) 80.23+13.65(67.08—102.00)
3 10 —0.66 (=1.31—0.08) 34.28 (34.17—34.36) 0.27 (0.08—0.53) 56.36+10.37(45.24—70.64)
4 21 -0.30 (-1.76—0.39) 34.29 (34.11—34.42) 0.24 (0.05—0.73) 47.26+19.43(23.72—106.76)
5 12 0.30 (-0.05—0.64) 34.33 (34.18—34.43) 0.23 (0.06—0.86) 17.20+5.45(8.93—24.00)
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Tab.2 Average abundances (ind./m®) of zooplankton species that contributed >90% to the similarity within each group based on

SIMPER analysis
1 2 3 4 5

Calanoides acutus
CaC — 1.0 1.9% 1.4 1.9% 0.5
CaC — 0.2 1.0* 0.6 1.3* 0.5
Ca 1.9 4.5% 32 6.8% 1.0

Calanus propinquus
CpC — 0.8 2.0%* 0.8 0.3 0.1
CpC — 0.2* 0.0 0.1 0.0 0.0
Cp 0.4 0.3 0.5 0.7* 0.2

Metridia gerlachei
MgC — 0.1 0.2 0.5% 0.1 0.0
MgC — 0.4* 0.1 0.5% 0.1 0.0
Mg A 2.8% 0.2 1.6 1.2 0.2

Rhincalanus gigas
RgC — 0.0 8.2% 22 1.5 1.4
RgC — 0.0 4.2% 0.7 1.2 1.4
Rg 0.1 2.6* 1.2 1.5 0.6
Haloptilus ocellatus 0.1 0.1 0.4% 0.3*% 0.1
Paraeuchaeta antarctica 0.1 0.1 0.2 0.3* 0.1
Oncaea curvata 0.6 6.5% 2.4 4.8% 1.2
Oncaea antarctica 0.8 7.3% 2.1 6.7* 1.3
Oithona simili 4.5 10.1%* 7.8% 3.9 1.6
Oithona frigida 0.7 3.0% 2.7* 1.4 1.0
Ctenocalanus citer 5.0 10.2%* 10.4%* 5.2 2.2
Clausocalanus laticeps 0.2 5.4% 4.2% 1.5 1.0
Oncaea conifera 0.6 1.4 2.0* 1.0 0.3

Euphausia superba
EsC — 0.3 0.2 0.1 0.2 0.0
EsF — 0.0 0.0 0.0 0.1 0.0
EsF — 0.0 0.0 0.0 0.0 0.0
Es + 0.0 0.0 0.0 0.0 0.0

Thysanoessa macrura

TmC — 0.9 1.6 3.0% 0.8 0.5
TmF — 0.0 1.2% 0.2 0.4 0.2
TmF — 0.1 0.5 0.0 0.0 0.0
Tm + 0.0 0.0 0.0 0.0 0.0
Eukrohnia hamata 1.0 3.7* 2.1 1.6 1.0
Sagitta gazellae 0.1 0.3* 0.3* 0.2 0.1
Sagitta marri 0.1 0.4 0.4* 0.2 0.1
Polychaeta sp. 0.5 0.5 0.5 0.5 0.2
Muggiaea bargmannae 0.0 0.2 0.2 0.2 0.2
Oikopleura sp. 0.7* 0.5 0.9% 0.5 0.1
Alacia spp. 2.7* 1.3 3.2% 0.4 0.2
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3 , 0—200 m
, -0.66 °C
34.28, a , 027 mg/m’ (
4e, 1) 3 ,

(56.36+10.37) ind./m’,

Haloptilus ocellatus

Metridia gerlachei
Oithona frigida

Oncaea

Oithona similis
Ctenocalanus citer Clausocalanus laticeps

conifera Thysanoessa macrura Sagitta gazellae
Oikopleura sp.  Alacia spp. ( 2)
4 , 0—200 m
-0.30°C  34.29,
, 024 mg/m®( 4c, 1) 4
(47.26+19.43) ind./m?,

Calanoides acutus

Sagitta marri

Calanus propinquus Haloptilus

ocellatus Paraeuchaeta antarctica Oncaea curvata
Oncaea Antarctica ( 2) 5
, 0—200 m ,
0.30°C  34.33, a ,
023 mg/m’(  4c, 1) 5
,  (17.20+£5.45) ind./m’ 5
, (
2) 5 ( 4b, 4c), Sb
C2-5 C2-9 C3-3 C4-5( 4o,
, 5
( 2)
2.3
Calanoides acutus Metridia gerlachei Calanus
propinquus  Rhincalanus gigas
Calanoides acutus ( 5, (6.32+£5.95)
ind./m’, , Calanoides
acutus ,
ClI—CIlI ¢ —C (  6); Calanus propinquus

. (1.14£1.47) ind./m’,

, Calanus propinquus CI—CIII
, ¢ —C ;
Metridia gerlachei , (1.48+1.73)
ind./m’, , Metridia
gerlachei ,
ClI—CII ¢ —C ; Rhincalanus gigas

, (4.90+5.15) ind./m’, ,
Rhincalanus gigas CI—CIII

, c —C

Metridia Rhincalanus
gerlachei gigas

Calanus
propinquus

Calanoides
acutus

5 Calanoides acutus, Metridia gerlachei, Calanus
propinquus  Rhincalanus gigas ( )
Fig.5 Average abundances of Calanoides acutus, Metridia
gerlachei, Calanus propinquus and Rhincalanus gigas (error bars
represent the standard deviation of copepod abundance)

2.4
Bio-Env ,
(p» = 0.330,
3) 0—200 m 0—200 m
a
(»» = 0.375, 3),
( 3
3
3.1
( , 0.5 m?,
330 um) 2006 “BROKE-West”
(RMT1 1 m’,
315 pum) ,
10
(Hunt et al, 2007; Yang et al, 2011)
(Hosie et al, 1994,
Hunt et al, 2007; Pakhomov et al, 2020) S
( 2 90%
/ 23 ( 2),
(Atkinson et al, 2012; Pakhomov
et al, 2020) 2006

“BROKE-West”
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%= 3 Bio-env HIFER
Tab.3 Results of Bio-Env analysis

P
1 0.330
2 0.375 , a (0—200 m)
3 0.375 , (0—200 m), a (0—200 m)
4 0.374 , , (0—200 m), a (0—200 m)
5 0.359 , , (0—200 m), , a (0—200 m)
0.375 s (0—200 m), a (0—200 m)
( 3), [ : frigida Ctenocalanus citer Oncaea conifera
44.41 ind./m’ Swadling ~ (2010): 23.16 ind./m’], (Makabe et al, 2012),

< )

113 2

(12 ), “BROKE-West”

1—2  (Swadling et al, 2010) (Calbet, 2008;
Steinberg et al, 2017)
(Atkinson ef al, 2014), Calanoides acutus Metridia gerlachei Calanus
( ) propinquus  Rhincalanus gigas
(Pinkerton et al, 2020) , ,
“BROKE-West” : (Conover et al,

s 1991; Voronina, 1998; Pakhomov et al, 2020)
90% (2, Swadling et al, 2010)
(330 um)  Oithona similis Oithona (Atkinson et al, 1992)
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, (2007)
(Atkinson, 1998),
Calanoides acutus
(Donnelly et al, 1994; Hagen et al, 1996) 1 ( 2),
Kawaguchi  (2010)
(Jonasdoéttir et al, 2015),

(Boyd et al, 2019) , 0—200 m
CI—ClIII ( o), (Atkinson et al, 2004, 2019;
Constable et al, 2014) Swadling (2010)
Calanus propinquus (
6), Calanus propinquus ( )
(Schnack-Schiel et Bio-Env R
al,1994)

( 2 “BROKE-West”
, (Yang et al, 2011),

(Swadling et al, 2010) , BROKE-WEST
, Swadling ,
(2010) (Swadling et al, 2010),
2 4 ( 2)
Atkinson  (2008) - ( ) (Swadling et al,
2010)
KRILLBASE

(1926—2016 ) ,

>

(Yang et al, 2021) 2 a ( 1,2),

a 1 23
“ v ( 90
3.2 Bio-env a
« 3
(Nicol et al, )
2000; Chapman et al, 2020) 5
( 4 2006
“BROKE-West” (Meijers et al, 2010)
, 1 3 4
(Prydz Bay Gyre); 2
: 4 90%
(Antarctic Slope Current)
(Weddell Gyre) ; 5
, 0—200 m , , , ( a)

Hunt
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THE ZOOPLANKTON COMMUNITY IN COSMONAUT SEA: COMMUNITY
STRUCTURE AND ENVIRONMENTAL FACTORS

MOU Wen-Xiu" 2‘3, YANG Guangl’ 2 4, HAO Qiangs, XU Zhi-Qiangl, LI Chao-Lun"?**

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega Science, Chinese Academy of Sciences, Qingdao 266071, China; 5. Second Institute of Oceanography, Ministry of Natural
Resources, Hangzhou 310012, China)

Abstract Based on samples collected using a Norpac net (0.5 m?, 330 um) in the Cosmonaut Sea, Antarctic during the
36th Chinese National Antarctic Research Expedition (December 2019 to January 2020), the zooplankton community
structure, abundance, population structure of dominant species and their relationship with environmental factors were
studied. Our results show that total abundance of zooplankton in Cosmonaut Sea in the summer of 2019/2020 varied from
8.93 to 102.00 ind./m’. Zooplankton was mainly composed of copepods, krill, chaetognaths, and tunicates. Zooplankton
abundance in each station was dominated by copepods (>90%). The large-sized copepods, such as Calanoides acutus,
Metridia gerlachei, Calanus propinquus, and Rhincalanus gigas, were more widely distributed in the survey area, while
small-sized ones, such as Oithona similis, Oithona frigida, Ctenocalanus citer, and Oncaea conifera were more abundant.
Five groups of zooplankton community could be recognized based on cluster analysis and they were closely linked to local
physical oceanographic processes (the Prydz Bay Gyre, Weddell Gyre, and the Southern boundary of the Antarctic
Circumpolar Current). Food availability (chlorophyll @) also had an important impact on the population structure and
community structure of zooplankton.

Key words community structure; zooplankton; Cosmonaut Sea; Southern Ocean



