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24 BT R AR B UFT- B R YE L Ry 46. 9
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Tab.1 The distribution of total length for Antarctic krill in different units
5t Uil PRI i wsry  JAREI
1 53.5 45.2 ~60.4 3.06 0.057 2 50 ~58 (80.5) 200
2 53.1 42.0~59.7 3.41 0.064 2 49 ~57 (75.0) 200
3 55.0 45.8 ~60.8 2.75 0.050 0 52 ~59 (83.0) 200
4 54.4 44.3 ~60.8 2.83 0.052 0 52 ~58 (72.0) 400
5 54.0 40.3 ~62.4 3.01 0.055 8 51 ~58 (74.9) 1 000
6 54.1 40.5~61.4 3.11 0.057 4 52 ~58 (67.8) 1 000
7 54.0 46.0 ~61.5 2.92 0.054 1 51 ~58 (77.3) 400
8 54.3 46.8 ~61.5 2.80 0.0517 51 ~58 (81.5) 200
9 52.8 34.4~60.3 3.39 0.064 2 49 ~57 (78.3) 400
10 53.7 42.5~60.6 3.05 0.056 8 50 ~58 (81.3) 800
11 54.0 41.5~61.2 2.91 0.054 0 51 ~58 (82.2) 600
12 53.8 32.7 ~61.5 3.17 0.058 9 50 ~57 (75.8) 1 200
13 53.4 42.5~60.5 3.06 0.057 4 50 ~58 (80.5) 400
14 53.5 40.9 ~60.9 3.12 0.058 2 49 ~56 (72.5) 600
15 53.5 42.1~61.9 3.62 0.067 7 52 ~58 (65.0) 400
16 53.9 42.7~61.6 2.79 0.0517 51 ~58 (79.8) 600
17 53.6 42.2~62.2 3.04 0.056 8 51 ~57 (68.3) 600
18 50.6 29.8 ~60.4 6.46 0.127 6 50 ~56 (57.3) 1 000
19 46.9 26.8 ~60.1 8.60 0.1833 49 ~55 (46.2) 600
20 52.0 29.4 ~60.5 5.84 0.112 5 51 ~58 (68.8) 400
21 52.2 44.0~59.6 3.01 0.057 7 49 ~55 (70.0) 200
22 55.0 47.7 ~62.0 2.65 0.048 1 52 ~59 (82.0) 200
23 53.0 44.2 ~62.0 3.08 0.058 1 50 ~56 (66.4) 800
24 51.4 39.1~58.9 3.61 0.070 3 49 ~56 (73.5) 200

2.2 KEFHME

MG ERE 24 S HILH, BRIk B RS A9 SR
24 BIUAh, HoR 23 DMERITTAMETE 5 A AL B (B
1), KBgsRGFM, X F AR 7E R — 5w L
HIT, BB AMA R i A BE S (3R
2)  Hdmdbim (2 1) BB HI0(1 M2) 2
FREIN(P =0.048 8) , HELL E#)HIT/H
AR AT (AR o A S AP e B3 I 22 57 (P <
0.001) o Zifig 1 kA 2 A~ B 0 RE AR W 4R 3944
RBAB AR ELBARLL; 61 2 _ERY 6 A~HTT,
FEIAERIEA EYERFAE 54 ~55 mm Z [&], HALH
AR AAE 51 ~ 58 mm 2 [], {EAA K G Rl A1 77 7 —
SEMZES, THREBR/MERK 543 Ei4 1 H
TG, PR AR A T Bl o A AR R 22 5
ERFEREEHFBABRNZR; H4% 4 EK
10 MEITTH, AL FARMIEK 6 AT H B AR BT
EAA RACK VBBl 40 5 e, T P D £y 4
R PR R B AR 3 A AR S B 0 A B0 77
BRI ZESR K5 LI 2 AN EITH , R B AR
PR R AR E A E— 2R (£ 1
M 2) .
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mm) , FEFRE, RO ~20 m KZEH, HEKZEY  mHM60~80 mKEHENHR(E2),
HBA 2 40 mm f/N S ARBEAR BRAT , Horp 20 ~ 40

®2 FAERELERBIFMEKSHERHSITRE
Tab.2 The statistical analysis on total length for Antarctic krill on the different scales

mH ig=2 LT F df P L R7S
i) 1 1.2 3.91 398 0.048 8 <0.05 ¢ K
2 3.4.5.6.7.8 4.67 3199 0.000 3 <0.001 ANOVA
3 9.10.11.12 13.35 2999 <0.001 ANOVA
4 12.13.14.15.16.17.18.19.20 21 113.77 4799 <0.001 ANOVA
5 22.23 8.19 998 0.004 3 <0.01 K
2] 1 1.5.10.16 2.61 2599 0.050 2 >0.05 ANOVA
2 2.17 6.24 798 0.012 7 <0.05 K
3 49,18 81.41 1799 <0.001 ANOVA
4 7.12.14 2.99 2199 0.050 6 >0.05 ANOVA
5 6.11.15 6.25 1999 0.002 0 <0.05 ANOVA
6 3.19.24 109.57 999 <0.001 ANOVA
7 20.23 51.71 1198 <0.001 K
0 ~20 m.20 ~40 m 40 ~60 m. 60 ~80
FH m .80 ~ 100 m.100 ~ 120 m 20.55 12 599 <0.001 ANOVA
Ay 113,5 FRI2 AT AERIHA s 6 12 599 <0.001 ANOVA
16 14
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R 6 R 6
g . oo,
9 2
0 [l — 0
39.5  44.5 49.5 54.5 59.5 39.5 49.5 54.5
41 P E/um 41 P E/mm
14 16
lo| 20~40m 14} 80~100m
10 12
xR xR
S 8 S 10
= =2 8
R 6 R 6
b4 e
4
2 2
0 ()_I
39.5  44.5 49.5 54.5 59.5 39.5  44.5 49.5 54.5
P41 P E/mm P4 P E/mm
14 16
Lo} 40~60m 14} 100~120m
12
gy S
X 8 X
KR 6 R 8
g 4 b 6
4
2 2
0 0
39.5  44.5 49.5 54.5 59.5 39.5 49.5 54.5
P41 P E/mm P4 P E/ mm

B2 FRKEEHRBIFMEKS S
Fig.2 The distribution of total length for Antarctic krill in the different depth
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Fig.3 The distribution of total length for Antarctic krill in the different periods
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FEHJEA - (1) 7T A8 2 18 28 /K AR (7] 3 JR i R b
BEMTEE 2 R (2) HILL 45 a2 (6 FI i 2 8
m’ ZIREAETY HFZ HE R (RMTS) , LA 25 i ] 2
Bl A& ENDOY™ bk T ) 2 8 2 FIl 4F M
(2 RMTS ) RS b A4 Ho 2 46 0 m AR B AR AR AR A
AR ZERER, I RIAFIE Z B AR E
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Tab.3 Comparison on the length characteristics of Antarctic krill in the South Shetland Islands

12 A ) 42.66 4.70 58 32 150 S P ISHII 1 ICHII(!
12 A ) 51.25 6.38 62.2 26.8 3200 S 19 PEE PN

12 HFH 48.04 4.43 57 37 200 FISCHTIR S AL ISHII 1 ICHII!®!
12 H T4 43.6 5.46 55 29 400 % 5V ISHII #1 ICHIT!!
12 A4 46.52 2.60 53 40 50 I SCHT 5 LB ICHII 2!

12 HTFA) 53.86 3.08 62.4 32.7 8200 S 19 PEE PN

1 HA 46.67 6.41 60 27 800 e I A ISHII 1 ENDO?!]
1 ALA 48.44 3.78 57 35 550 FISCHTIR S AL ISHII 1 ICHII!®!
1 H kA 45.34 5.05 57 32 400 e 5Tt ISHII 1 ICHII!®!
1 H kA 46.14 3.24 56 26 1 400 I SCHT 5 LB ICHI 2!

1 H kA 41.77 6.32 59 25 700 I SCHT 5 A ISHII 1 ENDO?!]
1 A4 53.13 2.90 59.6 44.0 400 5 PEH EN

1 HTH 45.23 6.37 60 23 3150 % 5 P56 ISHII 1 ENDO2!]
1 A T4 39.44 6.84 59 21 1 400 I ST 5 A6 ISHII #1 ICHII(20]
1 A T4 49.26 3.91 61 35 2 300 I ST 5 A6 ISHII #1 ICHIT!!
1 HTH 49.10 3.36 59 31 1 800 I SCHT 5 LB ICHII %!

1 HTH 46. 69 5.16 61 31 1750 S AL ISHII ) ENDO!2!)
1 A T4 52.37 3.35 62.0 39.1 800 5 PEH PN
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HMACR 2 AR , A 0 BT A A 252 ) LA R AS R W
2 RN B R R 22 57, LB W BR A 87 B8 1 A
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The spatial-temporal characteristics of length distribution for Antarctic krill
( Euphausia superba) in the northern South Shetland Islands in the austral
summer during 2010/2011 fishing season

ZHU Guo-ping" > **, ZHU Xiao-yan’, XU Yi-ying’, XIA Hui*, LI Ying-chun’, XU Peng-xiang’, XU Liu-
xiong* > ¢

(1. National Distant-water Fisheries Engineering Research Center, Shanghai 201306, China; 2. College of Marine Sciences,
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: Using the length data of Antarctic krill collected by the fishery observers on board the large-scale
otter midwater trawlers, the present study analyzes the spatial-temporal characteristics of length distribution of
Antarctic krill based on dividing the study area into small scale units with resolution of 10’ and 10’. The
results show that, the range of average length is 46.9 to 55.0 mm in the 24 units, the minimum and maximum
length is 26.8 mm and 62.2 mm, respectively. Significant difference can be found among the units for the
length distribution. Remarkable differences of the length distribution also exist for all units on the same
latitudinal level and most units (71.4% ) on the same longitudinal level. Over half of samples (60.3% ) are
distributed in the layer under the surface 40 to 80 m. Significant difference can be found for the length
distribution among the 6 layers (0 to 120 m with 20 m interval ) , however, the average length is closer among
the layers (52.5 to 53.6 mm). The range of length distribution and average length are 26.8 to 62.4 mm and
53.1 mm in December and 39.1 to 62.0 mm and 52.4 mm in January. Small individuals exist significantly in
the middle of December, and the dominant length ranged from 32 to 35 mm, accounting for about 10% .
Key words: Antarctic krill; length distribution; South Shetlands Islands; small scale unit
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