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Tab.1 Number and proportions( % ) of different sexual maturity stages of juvenile, male and female E. superba

collected in the northern South Shetland Islands during the austral summer of 2010—2011 season by units

TN TN T B E sexual maturity stage
: A
e l‘iie loiiide 4% ﬁi:ﬁ/ 3% ﬁ:i/ 3% M:/:/ 3% 1;{;/ o
unit 6 of unit b2 i 2 b2 gz "
% mm % mm % mm % mm
center  center  nercent  SL sD percent  SL sb percent  SL sD percent  SL sD

1 61°05' 58°45' 15.5 51.7 2.54 45.5 52.4 2.72 39.0 55.5 2.53 200
2 61°05' 58°55' 7.5 49.5 2.97 52.0 51.6 3.00 40.5 55.6 2.09 200
3 61°15' 59°15' 7.0 50.4 2.67 52.5 54.3 2.28 40.5 56.6 1.97 200
4 61°15' 59°05' 9.3 51.6 3.10 52.3 53.7 2.54 38.5 56.1 2.05 400
5 61°15' 58°45' 11.5 52.0 2.47 47.2 52.7 2.75 41.3 56.0 2.11 1000
6 61°15' 58°35' 0.1 44.2 14.1 51.8 2.31 39.3 52.9 3.05 46.5 55.8 2.31 1000
7 61°15' 58°25' 11.8 51.0 2.36 39.5 52.7 2.55 48.8 55.8 2.08 400
8 61°15' 57°15' 27.0 52.5 1.91 49.5 54.0 2.74 23.5 56.8 1.80 200
9 61°25' 59°05' 30.0 52.1 2.38 53.3 52.2 3.53 16.8 56.0 2.61 400
10 61°25' 58°45' 21.8 52.1 2.37 31.8 51.9 2.88 46.5 55.6 2.09 800
11 61°25' 58°35' 0.2 41.5 17.0 51.9 2.43 29.7 52.3 2.65 53.2 55.7 1.92 600
12 61°25' 58°25' 0.3 37.5 3.53 15.6 51.9 2.44 42.6 52.7 2.93 41.5 55.8 2.10 1200
13 61°35' 58°15' 33.0 52.3 2.26 46.5 52.8 3.01 20.5 56.5 2.13 400
14 61°35' 58°25' 19.3 52.2 2.27 41.2 52.3 3.09 39.5 55.5 2.37 600
15 61°35' 58°35' 17.3 51.5 3.15 40.0 51.7 3.56 42.8 55.9 2.02 400
16 61°35' 58°45' 20.3 52.4 2.37 31.2 52.6 2.72 48.5 55.3 2.24 600
17 61°35' 58°55' 0.2 42.2 33.0 52.3 2.54 41.5 53.1 2.77 25.3 56.2 2.32 600
18 61°35' 59°05" 12.2 35.9 3.39 26.4 51.8 2.94 48.3 52.3 3.43 13.1 56.0 2.06 1000
19 61°35' 59°15" 26.3 33.7 2.77 25.8 50.9 2.89 36.2 51.0 3.67 11.7 55.4 2.01 600
20 61°35' 59°25' 6.8 34.4 3.91 33.8 52.7 2.75 44.8 52.6 3.61 14.8 56.6 1.92 400
21 61°35’ 60°05' 17.0 51.0 2.21 44.5 50.9 2.75 38.5 54.4 2.32 200
22 61°45' 59°45' 13.0 52.7 1.88 56.0 54.2 2.25 31.0 57.4 1.80 200
23 61°45' 59°25’ 34.5 52.9 2.40 14.5 52.6 1.87 51.0 55.6 2.08 200
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Tab.2 The percentage similarity analysis on sexual maturity composition for

E. superba on the different spatial-temporal scales

RNE| P LS T 43 AR R P 48
item order unit percentage similarity index
1 1.2 92.0
2 3456.7.8 74.8 ~97.8
4 ) 3 9.10.11 .12 63.3 ~93.3
4 13.14 15,16 .17 18 .19 .20 .21 63.2 ~96.8
5 22.23 84.8
1 1.5.10.16 84.0~96.0
2 2.17 74.3
3 4.9.18 70.7 ~87.8
2 |h) 4 7.12 .14 90.8 ~96.3
5 6.11.15 89.4~96.2
6 3.19 54.8
7 20,23 63.8
PH [0~20).[20~40).[40~60) .[60 ~80) .[80 ~100) #1[ 100 ~120 ] m 76.9 ~97.1
Hiy 12 A%f1.12 ATFA. H B 70.7 ~87.5
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Fig.3 Distribution of the sexual maturity stages of E. superba in the northern South Shetland Islands from

units during the austral summer of 2010—2011 season by ten-day interval

2.4 EESN®

A5 IK T A3 BE EE 9 o3 A I LR R, R 2
BOKJZ 6] (86. 7% ) B A% e R Ak 780 058 LE {51 PST
ZAE 80 LI b A0 ~20) F1[20 ~40) m /K2R

A e A A S B 81 R R B IR (PST =
76.9) ,1fi[ 80 ~100) F1[ 100 ~ 120 ] m 7K J2 1 5 24
JE LB UL de e (PST=97.1) (3R 1) 6

M B A5 AR [ K 2 1 0 A R

http : // www. scxuebao. cn



1436 Koo

o 37 %

M, .F, #l F; [ B 1 g A 8 8 A R 78 45 K 2 i
I3 A B AL (PST =90.9 ~97.7) . X R
PEL T, B B AR R A A 45 7K 2 i o A 5
BB 3 A 25 R (PSI =42.5 ~47.2),
HFZ A AE 60 ~80 m /KJZ(66.9% ), Hik K
20 ~40 m K2 (31.2% ), MH T 3 PR 1)
AR B AR £ B AR AE 40 ~60 m K2, HIR R
60 ~80 m /KJZ (K 4),

(=4
(=]
1

-1
=M,

I —=F

o
(=]

——F3

B D
(=] (=]
T T

33
(=]
T

SEREF /%
accumulative percentage

(=]

[0~20) [20~40) [40~60) [60~80)[80~100)[100~120]
/KJZ /m depth
4 2010—2011 FEEFHIRGZHBIMEERBIT
ik (1), 84K (M,) FlgdE (F, f F, ) EESH
Fig.4 Vertical distributions of juvenile(I, ) ,male(M,)
and female(F, and F, ) E. superba in 0 - 120 m off
northern South Shetland Islands in the

austral summer of 2010—2011 season

3 1HiE

3.1 MEARMSSH

i 22 U420, B X R K GV A A R R
E PR T 5 2 1 BF 98 A 25, 0 2 % 02 Ak dsg
1 Palmer K- 5 A= 25 BF 58 3 £ ', 3¢ 26 4 56 BF 5%
Sy A7 T PG 2 A S R A MR A R B e T
SRl I AT A5 A B Y 0 AR G 45 AT 1L
B, WAh, — e BF ST T R vl g 2 Y %) R
Bl M 1 R 2L R R AT TS, 3 B F 5 AR AT g
BT HRAEA 35 5

SRS REN HE (12 APHEL A R
A5 22 B L A K IR (TR iR £ B Es, 2 5 0
B A R B 1 A1) e 5 (42. 1% ), Gy M
PE R (35. 6% ), HETEAS PR BT (5 He 49 A5 J2E 20%
H¥ R B, T 200K (1) 19 AL 5 2. 7% .
12 H A BE 2 T B0 24 B 59 450 114 15 I 40 K 4]
F, Wy B AN 01 o5 0 T B 18 T A 22 B I 400
AKIRF, By B RRS G F. 12 H AL L [ I
il e 2 AR . CCAMLR F 2000 4 %)

P By K BT R T Ok A AT S5 R BN, B R
R B B 1) 5 [R) 4 A AEAE 25 5, 2000 4F ]
HIRE 2 A0, mE el 5050 (76 R v v K 80
T 45 % 11 e A A Sk B 44, 30% LA AN AR O R
A (M, FE,) A T L AN 15%
S Vi VG L B AR B A K ) R
o LA A B B o S0 R T B A R B S
WEAR S A IR AR 5, 77 B Fh BF (F,D Fil F,E) 431
B, Koz — 4 Frg ikl B M R e
T I 22 ] F) i 2 4400 1 O Bl K 38, Loeb 47V F
1988 4F 1 H 24 H—2 H 14 HX & B MFE TS
JE 320 7K 38 AT P AR O O A R B SRS IR L
Bl AL (61% ), 67% 1) 4 14 J5 1A HE 14 35 i 20tk
AL 91% 1 ME R R BB A IR, AR E ) R
23% , A U (48 RECH HEAR) AL 17% . 4
RSB E K EEARKRES. 25
S ) A T B v | 1 0 O 1 o NIl
(71% ~85% ) 5 5 & AL HB K I A A (4 1A A A
SAHEAAC ) R0 B AR T o LG A 2 (46% Fil 54% ) 5 I
B By A K B4k (64% ) FIAR BUAK (23% ) 15
KB, G5 iR T A6 K 38 rE e i U K
SARE L BEA — AR (PST 76 ~80) , 5
oA XA B, T i F 5 e R A A AR AR AR
PSI{H 5% (26 ~50), Loeb 27" 4 K ,1—2 H
P EAE PR A A5 R R m AR AR A AT 5 1987 4F 11—
12 AWK 2 2 i e — 2 2R, BB
Te i T fi 22 5 ki 38 7K 38, 5 e B3 B B ) M A
(AL B0 F0 7= B 5 B A4 ) 1 b 810 384 i, T 30 e K e
R A P e 38 0, X 5 Siegel ™ i 4 S 4%
TAHRL. A 2EE N, 11—12 5 1—2 A%
SR AT B R —B00T R VA B T AR AR 4AR
(7R i 4 3% . Siegel 46 F 2001 4EH % (1
H 27T H—2 H 4 H) X4 5 J& 1B 35 1) 5 A i o
PRRAEAT T A, 45 SR, 52 ) K ek A ol A e
HE Sk 4 1 B0 R R A 2, b iR
53% ,BARAL S 22% o R MARBEERZE 11 R
FBAE 4 AR OE, AH 7 B9 T 2 K 4 4
A 1 BsF [E] B P, L A4S A8 7 B9 T B 15F [R] A A 7
BRMZES . 90% 1) A MERAE 2 K 36 ~39 mm
i 3k 2 58 4% B BCIR A%, IF B W B . Quetin
SEUT BN, 1982 AR BT 7R 1 A R 4 41 AT AE
BRI AR AL, 1 B B 2 A A S 3 1 b el 2
LUK & BT R AR L BE R AL MR B

http : // www. scxuebao. cn



9

R, 4201072011 4% 5 28 1 B 22 A I AL AR 7K S8 g A5 9 A A Al B 2

1437

T, A1 I R U e % R R S S AR B
[6] frg 7K S8R A 3 B S 4 4 T B A U 1K 22 ) 0 77 1
A Pk A A, Takahashi 28 i i
1994 4% 10 J§—1995 4F 3 J B ] g A 5 1 3 e
R A % 5 A R AT A W S R B, RS L
15 05 31 B TR 30 96 3 157 114 1 0l A K 3
FEUGOI R . B, AR b R K s 0 2 T 1
KB, AR TR IR S KR L R R
I N 4 4 B BR E VY B K B A 6T TR AR
Tl R S 5 A K e 30T R T 9 K AR R A T 2
T R R IR T i R REA R, 9
S4% AN A A EVE , 4 A0 A LG9 43 3 41%
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T I 7K 358 3 97 1 4 W A G A 51 6 T R S
R RS T s Y

2t BRBESEI LU BG T AR B, 5 BF ST B %)
T R 2 55 760 A 1K o e R W R o 3 2L R 4 BT 9 =2

AR I AEBR AR A (32 3) o AHXT R U, Z2 50w
TR IR T ARG AR <10%),
Loeb 25V 7R, I, WY HLHIA S T 64.1% ,F, 4~k
B e A e REAE 15% DA, X 5 AR 0F 78 S H
ThLAIF 5T 1 45 SRAFAE A 25 57, 385 30 A 45 2 1) D
AT B2 - O W58 R A 18 2 X 2R ], 3l
oh P Rk I A T R 2 4 R B A ) ) 1 B
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Tab.3 Comparison on the proportion of sexual maturity stages of E. superba in the

northern Antarctic Peninsula from the published studies

PR LL A5/ %

bk e REETH proportion of sexual maturity stage K U

area time sampling net I ., M, F, M, sources
A 22 B LA 12514 A—1 48 H Rt )24 M 2.5 42,2 19.7 355 <0.1  AK#IR
Teif £ BRI 12401 Isaacs-Kidd H )2 3 % 0.1 0.0 3.4 78.6 17.9 19
G55 JH K I 1 A 15—28 H Isaacs-Kidd 2 #i %] 3.1 10.4  19.7  40.6  26.2 49
R 1 24—30H Bongo i A= 1 M 20.8 0.7 7.6 49.3  21.5 31
VR 1 24—30H Bongo T i A= M 3.0 2.5 9.7  46.6  38.1 31
Trib 5 1431 H—2A7H  Bongo JFilii4EH M 64.1 11.8  10.8  10.8 2.6 31
Yo Bk i 1 AK—2 A% FEIE 2 4 >30 ~45 <15 12
T B K TG G e A LHA4H—3 A28 H  KREFWAYRAEW 7.7 2.5 33.1 33.5 13.2 50
PR R E 2 7—10H Bongo 7 {7 4 4 19 15.7 1.5 11.1 33.6  38.1 31
p R A 27 12—14 H Bongo T i A= ¥ M 23.5 2.8 19.7  31.1  22.9 31
% 5 JE i K38 2 7 10—26 H Isaacs-Kidd 2 #i k4 0.0 0.7 4.4 63.8 31.1 49
A 24 B LA 10 —%4E3 A Kaiyo-maru #1 J2 i [¢] 3.6 5.5  17.7  51.4  21.8 38

3.2 MBAEAREENT

Loeb %2 Xt 1984 4F 3 J 4 1 J& 300 /K 38 i W
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m 7K 2 R AR Bl R 32 O HEAR S (94% )
X5 H A 7K 2 m AR B U A K22 R (PSTR
6 ~70), 25 ~ 125 m /K )2 Z [a], Fg il B iR A~ 4 19
HARZE A B R AL (PST =76 ~91), LA 10 m fy

IF1] B 43 A BT 20, 7 1) 70 me R 7K 2 R R R 1
B S A AR — B, H Lk 0 ~ 10 m A1 10 ~ 20
m K JZ PSI A% (PSI =20 ~74) ,1fi 20 ~30 m
30 ~40 m /K2 Z 8] PSI A AR & (PSI =
88 ~90) . S, Gy A L il B iR 1 K )2 Dl 60 ~
80 m /K J2 (6. 6% ), H & /K J2 4 1Ak b i) 2 R
5% , AR K J2 P s B 41 i PST ¥ 4 5 7E 80
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Population composition of Antarctic krill( Euphausia superba) in the
northern South Shetlands Island areas during the
austral summer of 2010/2011 season

ZHU Guoping">**,| ZHU Xiaoyan’, XIA Hui’, LI Yingchun®,
XU Yiying®, XU Pengxiang’, XU Liuxiong'***"
(1. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China ;

2. National Distant-water Fisheries Engineering Research Center,Shanghai Ocean University ,Shanghai 201306, China;
3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,Ministry of Education,
Shanghai Ocean University ,Shanghai 201306, China;

4. Scientific Observing and Experimental Station of Oceanic Fishery Resources,Ministry of Agriculture,

Shanghai Ocean University ,Shanghai 201306, China)

Abstract. In order to understand the population dynamics of Antarctic krill( Euphausia superba Dana)in the
South Shetland Islands,the main Chinese fishing ground of Antarctic krill fishery,using the biological data
collected by the fishery observers, the present study analyzes the spatial-temporal characteristics of population
composition of Antarctic krill based on dividing the study area into small scale units with the latitude-
longitude spatial resolution of 10’ and 10'. The results show that,in the 23 units analyzed, the proportion of
immature females is highest (42. 1% ) , followed by mature females (35. 6% ) , the proportion of males is
below 20% and all individuals are immature ,the proportion of juvenile individuals is only 2. 7% . Compared
with other periods, the individuals in juvenile stage is higher(9.6% ) in the middle of December 2010 and the
proportion of immature males (M, ) is higher than that of mature females (F, ). The similarity of maturity
stage composition can be found in the last ten-day period of December 2010 and the first ten-day of January
2011, the juveniles can not be found in the samples and the proportion of M, is decreasing and the proportion
of F, is significantly increasing. The distribution patterns of M, ,F, and F, are similar in the different water
layers( PSI=90.9 —-97.7). The juveniles are mainly distributed in the 60 to 80 m layer(66.9% ) and the
individuals of F, ,M, and F, are located in the 40 to 60 m layer.

Key words: Euphausia superba; population composition; South Shetland Islands; small scale research unit
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