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LA UL AR AR L, 3 £ 56T B A il i A
4 [0 R — BRI AR e o Bl 2 75 27 I A R A 8K
Pt 53 A0 7 1R A B 4t R, R R A AU 5 A
AT —EMEE, RFFELL2018 4 1—2 H R
i, JERE £ T W B A 5 R R A A (] T R A 1) 7R 2
BOHE A KL ml X T W A O AR TR R A (0 2 R ok
R4y M, FFERFT T 1 A il U 45 R 45 10F 1 B9 i) 55
A Ak, 2% SR AT Ry T A A S R R4 S A B R R
b AR B AL AR B
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L1 HIERE

A FE R bR A AR T E K A BR A
R R 44 o g A Al AR o < e s e, TR A TR T
R R AL G0 1 —— R B e JEAE ) (59°00'~
61°00'S, 41°00'~50°00'W), L% it 94~ Wim ,
Feit a3 AR, A (B 1) 8 1 1] SR FH A [] 1B
MR IE L, IR M L BC % 9 SIMARD EK60
2 A R AN R S SR AR W TED 1Y 7R 2 [l s, 3
15 34 TAESR (38, 70 £l 120 kHz), £ #54Y
S R DL - 451 T Watkins 55U B9 240
bR e, AR E A 20184E 1 H 27 HE 2 A
7 H, P BIEATEZ R 10 ko,

I e
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Fig.1 The South Orkney Islands with survey stations

JEAT AL, MR EK60 Bl2f 45 A HR I 5] (1
T Al AR R AR, b 2 e A A R M i R
HEAT P I B AR R AR, HE B 108.8 m, X H
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SF14.4 mm. B Y 2 A VR Rl Bl ATL 3k B
200 J& FE B B IE AN 4R, 33t 400 F2 e AR i A
7AWy 22 0, A5 R AR Wt 0 AR K 1 8 73 A1 4K
Yo 2 YOCRAEMIRLE 75N 60°23'S | 46°34'W Al
60°28'S . 46°33'W, i< 520 1.25h Al 1 h,
B W E H AR5 B (TS) J F 6 R 4 21 1)
T A R A B Al L R D R BT T A ) T U R
¥ %% 51 2 (Commission for the Conservation of Ant-
arctic Marine Living Resources, CCAMLR) B [ B¢
7 FH A4 i A R B L W 28 3 RELIE ) (SDWBAA) 466 7
AR E,
lg (BKL)
BkL
E(kL)’ +F (kL)' + G (kL)’ + (1)

TS(kL):A[ }C+D(kL)6+

L
H (kL)* +1 (kL) +1J + 20lg <L—>
0

A, kIR, (=2nh), LOWBEERARK, B
m; Lo il AR BRI, A 38.35 mm;
A AU FH B R B A~ B B A
iTE g8

1.2 BUEAIE

PEAPEAIE JEUR R 38
120 kHz 1 1] i 5 4f S A BIF 5 5 22 4k 23 1) H AR %L
P o BdE AL PRIL T Echoview V 6.3 B4, ¥ ik
A2 AL T CCAMLR 2 i 4 5 3P4k 7 i 5 T
& 41 (Subgroup on Acoustic Survey and Analysis
Method, SG-ASAM) 2009 455 4 ¥ /INH 22 WU 58
) P 2 AR A PR AR AR i O A 1) S B
OUHEAT R . MR AS B AE Y, IR R 2R
P b PR AR L MR IR W e RS B BR L B
S SRR HIBR AN B AR A W AE S A I

B AARST AR BT AR A
Hh kb B 52 1Y R AR B A 01 B, A Echoview
B rh 3 A “Detect Schools ™ BH X 120 kHz #5i
R ] RS EAT A B AR AR R ARSI . “Detect
Schools” iy Jit 2 36 F 42 Bf 70 A7 5 HOR AL &R
4t (Shoal Analysis and Patch Estimation System,
SHAPES) ByL0% ) Iy K W B R 4R B 0 e /N B
JTCKEE . R/ANRITEE . BOROKPEEEE . &
R HEEER . RANERKE . B/NER
JIE K5 AE L S AE T S8 75 I B AT
LA 2 B WE S B 09 R 5 b SO [ T A
25, A S % Tarling 55U (19 3% & R 2,
R A 5 5 b 52 B i A 1 AL 3 AT S 8 E
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PR RE ORI 25 5 el H TR RE(E
4 IS 4T

E R M 5 AL FE %% Krafft 2517 3% HL
1) 45 AR FE B Tl AR A AR AR 1 0, AR IR T A B
T S A MR AR R R R IR . OERRE (m),
e K DN ) i AR i R A AE T AL TR B QAR R
JE (m), FROREERE R X8R K e/ MR 254
QEMK I (m), FRRTEERFFX I, = Thkopk
SEEBN IR IZ R @ER M (m’), #
7 7 2 G b A B S 0 D0 A BT A %) T A
OEREE R (B/m’), KR AN R I
MECH o b, JERERERE (V,) 5 EEAR Y e A B AR
H brom B (TS) Fd #5 Bl 00 4 B 1 w3 AR R (S,)
THEAR

N, =10 (2

T B 5T AN (] B TE] B e A B R A R AR R
E AL O, AW 5T 1E Watanabe!" Fll 4 [ 2
GBS B SR b, 2 PR BN AS YR A B ) A T
A 2, R A R R A, OB MR R AR
BN, BOEs— BN 5 4 BB, 45
£ I DWN(06:00—08:00), K DAY (08:00—
16:00), % & DSK(16:00 —18:00) il 7% B NIT
(18:00—¥X H 06:00), BLAh, H TR EEH B B Wl AT
SEREPTAE KRR 43 A A R B9 A 5 K )2, FE T
14 i iy T 9 5 Ak 3 R b, AR OKZE AT
FREH 20~250 m, HRI4r T 4 A4 K)E, B 20~60.
60~120. 120~180 Fi1 180~250 m.

K HI Kruskal-Wallis 6 5645 DL [ AN [m] Bsf (1] B
AN TR AP U2 7K 2 B AR B R AR E AR 3 M
KIS N AL, B P<0.05 B fE 48 FAR B, A
HERFEEHZ WA ERENES . RE, K
SRR IR AR AT X B 4, O R 32 18053 43 A
(principal component analysis, PCA) Fll K-means &
KO EREE T3 28 . TEFAT Lo i, 2
— A FE B3 X 2% AR T REAE (A 1) 52 ) P - 468 0

Sy—TS
10

H B FEMER R K PCA 4B 153 21 14 32 68 45
RAER K-means ISP 46 KL 0, LURESR K-
means 52547 i o0 BEHLIE B T BUEE R A E
R R BN A 55 2 % Calinski-Harebaszifi U &1, L)
A ST R SPSS v25.0 B ESE I

2 4R

21 FKRBERSHEBEFREE

K AE F 1 400 F2 R B 0l U A AR R K S L
23.37~52.66 mm, F-YJ{KK (40.96+4.64) mm, JfE
PE322 . MEtE 2R, Hbh e BRI, M.
T T R R A AR AR K 22 R A7 7 S 3 1 22 7 (Ol S
FEA ¢ K656 =—7.91, P<0.05)(F 1), FI/fl SDWBA
BEALH AT 3 R AR AR (9144 H AR B 4—76.2 dB.,

2.2 SEYHE

AR YRR AR 9 AN 7 A W T Y [ g o, 3k
K2 3 224 NERE,

FEAS R Rl B R gy, AR 3874, HKR ]
490 4>, BE 230 4~ IR 1117 4 (£ 2). HARFIK
JZ 4 43, 20~60 m 7K JZ 1 311 4> 60~120 m 7K J2
695 />, 120~180 m 7K )2 725 4~ 180~250 m 7K )2
493 1~ (3 3).

i 13 Kruskal-Wallis 7387 0] 1, A [m] 05 6] B
(i) 4 0 28 B G W M 22 S (P=0.127>0.05), TR %
(P=0.026<0.05), K B (P=0.013<0.05), J& J&¥
(P=0.003<0.05) 1 [ £ (P=0.01<0.05) ¥J 77 7¢ . &
PE2e R, TEREE b, WEERMA L, B
B BEAL T — R i e R, BRI B I e v
BRI EAR; 7EKE L, RIEA
KA K, BAREER /N, ZEEn, £
BER R 2RI K, 2 e SO 35 K B2 A /)N
EIRE L, HRHZEAXR, BEEPREE/N, &
WO SO MR SRR R, A5 RUIE R
AR b, B B R A HERS S SRR K SR

RTPwAEW T ER 0.7 50, EIRIE sl R&RGRERE; EFEE L, AR
1 FERBITMA RS
Tab.1 Length frequency distribution of E. superba
5 /R R/ /mm KK /mm B bR ZE/mm
sex number minimum length maximum length mean+SD
Ktk male 322 52.32 40.37+3.40
HEPE  female 72 52.66 40.37+3.40
Sk total 400 52.66 40.96+4.64
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Tab.2 Aggregation characteristics in different periods of a day

SRR W (n=387) 1K (n=1 490) # B (n=230) ®IAm=1117) Bk (n=3 224)
aggregation characteristics DWN DAY DSK NIT total
SERRS/m  aggregation depth 85.93+52.90 98.87+63.91 111.60+11.60 105.52+68.70 96.00+64.33

SEREK T /m  aggregation length 178.4+407.17

SEREEST/m  aggregation thickness 11.30+14.45
SEREHFYm®  aggregation area 1762.03+7 637.71

LR E/(JB/m’)  aggregation density 88.51+£114.83

188.83+£332.61

9.58+12.02

1 187.92+3 565.25 2 936.56+12 134.56 2 852.53+14 578.97

120.10+1 787.24

368.02+957.18 274.16+492.50 218.52+455.70

10.23+£10.92 11.25+15.41 11.19+£13.98

1 894.40+9 345.72
116.82+149.99

105.24+136.42 114.11+159.60

®3I TRRENEHSEE
Tab.3 Aggregation characteristics at different depths

HERHEME

7% HEAEA . 20~60 m (n=1311) 60~120 m (n=695) 120~180 m (n=725) 180~250 m (n=493) AR 1n=3 224)
aggregation characteristics

SERERSE/m  aggregation depth 37.63+£11.06 88.36+17.77 149.43£17.16 213.04£21.63 96.00+64.33

SEREKZ/m  aggregation length 212.0+440.73

EFEE/m  aggregation thickness 9.00+9.55
SEFFMAY/m®  aggregation area 1 756+8 286.34

SEREH /(B /m®)  aggregation density  89.53+103.31

206.54+350.17

12.22416.70

2573315 176.71

84.52+126.94

224.83+371.43 317.89+747.97 218.524+455.66

11.54+16.47 9.96+12.30 11.19+£13.98

1786.31£5976.27  1879.94+8 832.13 1 894.40+9 345.72

84.86+127.45 264.22+255.18 114.11£159.60

PR AE K, MEARERGE ks, H
AR IR AN K (55 2),
EEXTAN R K 2 B i s R AR B RRAIE R4 T Kruskal-

Wallis #2565, 45 R &, % /KIZEERIEE (P=
0.124>0.05) Al i 1 (P=0.226>0.05) JC @ F P22 5,
A K 2 SRR TR B . K B DA R %% B[R] 35 A A
I E M2 R (P<0.05). FEERFURE I, LLEI
BE 5 TR 3, R H B R L 2 BT
FEry s, Hob 60~120 m A1 120~180 m 7K JZ 1Y
LB EMIE; FEEFKE L, 20~180 mK)Z
WA SERE R BEAR AT, MiFE 180~250 m /K JZ2, SEHE
K2R RIF IR Bl K E; TEEREE -
B 7K R 3 %ﬁmrﬁz%#Fﬂmt
P FEEBEA L, 20~180 mKJZN, EREMW
RS 205 SR R ESERFRE L, 20~
180 m /KJZ N, HERFEEAME/N, H180~250m
IKIZ TP EERER B RN R RR (% 3),

23 SEEEA

SR LRGN ERS AP R
o, TR AR, BREE R T 0.9 ML
OYHGE R Y, BRI AT, Rt
R T ERERRIE I 92.21% T 22, B— 1 F
IR NTHERERC R | JE R A AL W 2E I (P<0.05),
SR B DG AR, B N A R
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A3 34 X6 A VR R R A 35 i 2 MR R ) (P<
0.05), HH 88 — A 3 Al o 5 AR BEIR B () A 56 Pk
R, S A RS R Y A O M T
F 4.

T4 ERSIFEENE WEF

Tab. 4 Factors of principal component analysis

WY BTEWS BEENS
PCl PC2 PC3
LEIHRIE 0.047 0.799 ~0.599
aggregation depth
LR E 0.894 —0.057 ~0.134
aggregation length
LT JE 0.897 —0.031 -0.012
aggregation thickness
LT IIAR 0.990 ~0.090 -0.019
aggregation area
LR 0.208 0.627 0.749
aggregation density
SRR E>N WA, PRI

By 8 3 2%, Kruskal-Wallis #5568 25 S &% 9, 3
FAERF AR IE(E A A W M 25 % (P<0.05), Hirp
Sl 2E 654, HAEMREERK, LN,
TR 02276 4, FERRFROK, HH#
ARG R T HAB AR ; BB 2294 4, R
Bk, WERN, MURE (R S5). MRk
SERFRRIEAE DR, 50 T A/ e SO Bk
GERE, ST R SO IRAERE, SRk

HHE K 7% 23240 sponsored by China Society of Fisheries
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Tab.S Aggregation characteristics of different types of E. superba

SERERHE(E I Z(n=654) 11 2£(n=276) 124 (n=2 294) IR (n=3 224)
aggregation characteristic type | type 1l type I1I total
EBERE/m  aggregation depth 158.06+£67.54 143.90+58.46 78.91+52.88 96.00+64.33

LMK SE/m  aggregation length 134.62+151.69 1 089.60+1 189.56 153.68+200.20 218.52+455.66
R /m  aggregation thickness 6.44+4.43 39.854+26.82 8.0+7.1 11.19£13.98
SERMA/M®  aggregation area 379.64+433.73 15 601.25+30 243.33 766.94+1 679.25 1 894.40+9 345.72
SEREET/(E/m’)  aggregation density 325.90+221.30 153.73£132.12 48.87+50.33 114.11£159.60
e O BUSIREERE MR X IFF IR AR, FOR R IR B R R R

M A A ) I B 3 2 AR B IR B R
IR A R A B R R TR B v, R B AR L R

AR,
EH R WREAWHE N,

TR A7 DR P AR Bl A A 1 R R el BRI
WA T REAR, T

NN R R N R NEER i

WRIERIR (R 6). FEEMRE L,

i A B A A 140 EE A O

ORISR
HLRE AR BB

7 AR P AR AR e K, Hoam oK T AR PR,

LRI T A%
AR ) S R

, HAHAXZEHBERRERE,
ARAER L RR ;s (SRR

JE L, bR v AR B AR R R B R R, 2 O A Y

0 JBE B AR LT R, BN R 7R B A i R
b, AR R R AR R R Ok, HLam R T A
R SZENSPNRCYCE 3

PI2E, 290 20 1%,
iﬁ@l%%%ﬁ

B8] SRS AT AR,

Btk A

IR T Bl AR R B PR R R AR O SRR, Ak

AR EEMEEE L,

N S HIUE A SN

FRZEXRE, BFEFE—LT—TREMES,

AR LR, HBORUR B 2 B AR A D

B

Ao, DR T Al R R R I R B R R SR Y
K, B SAT BT B (32 6)o

AN TR A (1 Pl A i B £ R

3 2RI REAE

Ky stk, MR REE, ERHIEERLLE/, 180~250 m /K JZ= AT (R TR JE 22 e K, 0 25 m; 60~
* 6 ATEIXBEHETERIEENEFFFEE
Tab. 6 Aggregation characteristics by type in different periods of a day
AEFERFAE(H SRR e EPN HE |
aggregation characteristics aggregation type DWN DAY DSK NIT
SERERIT/m  aggregation depth BI typel 134.23+64.50 152.86+73.02 176.77+65.61 167.25+58.55
B type I 127.19465.80 139.56+53.94 183.50+69.11 142.68+55.79
I type Il 71.21+38.39 80.27+50.67 72.95+61.82 81.07+58.40
K E/m  aggregation length HI1H typel 90.74+87.60 153.20+181.29 99.93+139.77 132.95+121.37
B type I 994.36+1374.57 886.83+831.86 1957.84+2 328.3 1 104.04+1 000.43
I type I 135.53£137.09 131.22+160.17 204.12+223.12 183.00+254.78
SEREEST/m  aggregation thickness 55 128 type | 7.40+4.80 6.44+4.23 6.40+3.95 6.18+4.66
I type I 53.62426.83 38.35+24.86 31.05+19.00 40.35+28.99
K type I 8.9248.09 7.66+6.89 8.21+6.13 8.08+7.21
LEBMABY/M®  aggregation area HI1H typel 329.20+362.10 400.35+429.85 340.52+512.79 378.32+437.52
HI2E type 11 18939.00+25 628.00 9497.32+9 624.33 21 320.14+31 640.20 19 025.40+40 183.37
I type [l 759.00£1 686.27  600.80+1146.50 837.71£1 139.71 992.83+2 272.25
EREEE/(JB/m’)  aggregation density 55 1 2% type | 258.20+164.20 377.16+241.56 207.85+186.58 310.73+197.72
B type I 116.74£76.80 154.59+138.83 199.62+155.95 150.58+127.96
I type I 45.88+42.31 46.91:48.60 47.62+47.71 53.34+55.60
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44 %

120 m 1 120~180 m i~ 7K JZ2 3 Fi R %) % B 2
/N, ¥2950 5 m, H 20~60 m Fl 180~250 m
PIAIKZE o, B BORER IR B e iR, Bk
IRBERR TR 60~120 m 7K JZ F IR MR VR B R I
HUIRIFRE AR 120~180 m 7K J2 H IR IR BE AR I
TEHCR AR IR RETR B e GR 7)o /KR IR
e B8 AR B 0 B A R T A S X T 20~
60m, 60~120m #1120~180 m Z[A]fY 3 /K2, #F
IR A Wl AR R A BE (R B N R, & 180~250 m
K2, XA TR, HORFN R e b A
EANKZREEDOE D, £0KZHIRME
PR R B BE S R T HAW M 2 5 X T 20~250 m
ZIEI 4 K2, 7 R R AR AR %) B A 5
TR, HRODR RS CR B B A A A K2R
JEAE AR AR /N o 457K 2 5 TR Al R B 1
JE YR T HAB I, 4T 20~180 mZ 6] 4 3 4>
K2, R BB AR R A B W TR, 2
180~250 m 7K JZ2, AP R, PR A SR
W AR RETE & KB KB/ . R
B AR 110 % BE (BB K5 X T 20~180 mZ [H] 119 3
MKZ, BEEZHBFFLE TR, £ 180~250m
KIZXTFFE I, AR EE R R, BRI %5 B

A/, HERIMFFE T RGBS, Rk
AR SRR 114 2 BE AR A /K2 R I, 2B e
W, X ETH, HRRERES, RRIREERR (R 7).

3 TR

3.1 SEFHEE

A R B MR ) R AT R A2 B AR B B s AR A
YRR, wiesmAsfe, Wt LR AEYH R,
L0 AR B AR B 0 RS RN AR R SR Y 5
PG HHER AL ThAN Bz b, £5f
iRt E . Bk, KBSk, IRETH
SERERRIE, INSERFITAL TR . ERRE . R
AT R B 2 B A A A M D e R A, A
T BEAR BRI 1) R RUBE pig A W IR 4R BE R IR (R L
W) AT A5 R0 b i e B B ) 25 R AR AE o A0 Cox 25 P
I R R AR IA R ) 1997—1999 4F 3% 4L 3 4F Y
B o A B AT R, e R R e R W
FERE 2 9904, Fit I i A ol AR A ) O A IR
J987.77m, K E 875.9m, SEHIEAH 19001.77
m’, V3% 2647 g/m’, Bernard 55 K T
2011—2015 4F 7% 2 4 4F pg 2 & 74 00 e 2R 38Kk
2 e T3 B BT %) 7 2 R A s, A 3 e

RT TEXBEHETEKERFLE
Tab.7 Aggregation characteristics by type at different depths

SERERAILAR E e St

aggregation characteristics aggregation type 20-60m 60~120m 120-180m 180-250m
SERERIT/m  aggregation depth BIH typel 45.83+9.10 86.53+17.74 150.21+17.89 219.30+20.89
UK type I 43.15+9.96 91.34+19.15 152.98+16.01 213.06+20.31
K type [T 36.93£10.94 88.37+17.58 148.37+17.07 196.31+14.52
K E/m  aggregation length FI1E typel 53.14+30.93 83.62+83.61 148.37+137.70 168.56+182.12
UK type I 2075.00+1 588.90 965.73+750.50 813.93+704.61 1 193.89+1 584.61
K type [T 178.00+£257.66 137.75+113.57 118.60+87.40 112.28+70.34
SEREEST/m  aggregation thickness 25 1 2% type | 6.25+3.72 7.80+5.38 6.41+4.20 6.02+4.26
UK type I 47.94+22.24 48.23+31.45 39.914+27.32 29.79+19.56
K type [T 8.25+7.04 8.65+8.11 6.91+6.39 6.81£5.25
LEBMABY/M®  aggregation area FI1E typel 218.00+200.77 441.59+575.70 427.20+418.09 376.39+418.36
UK type I 37 385.00+40 770.00 21 667.00+45 624.75 9 967.16+13 056.70 9 958.59+20 470.52
K type [T 1.001.00+2 183.00 637.87+925.40 412.50+561.40 321.83+335.60
LT E/(JB/m®)  aggregation density 55 [ 2% type | 368.40+186.10 271.58+169.65 256.71+154.80 370.37+260.21
UK type I 125.09+73.50 172.69+159.80 113.67+109.04 201.99+134.61
K type [T 69.36+57.86 33.48+35.18 19.74+11.12 23.48+8.58
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WEIRAEHE 5858 1>, ERFAY PR N 41.67 m,
F ¥ AR 530 m?, 4R B COF 1 % O 2733 g/m’s
Klevijer &7 F1 Tarling 48 "%} {7 Bl 457 2003 4F 1,
2 1 IR 7 o 8 A B AT R I, 43 i A5 #)
11 723 1 4 525 4> Al B R A2 7 . Tarling 551
AR 25 R R, SRR TR E R 43.18 m,
SRR N 6.87 m, FHK B 10924 m, SR
F1543.08 m*, V% F 29.92 E/m’, Klevjer 55"
(52 285 S0 R B, g R R A B 1 O X R
4758 m, VK 47.5m, RN 44.42 B/m’,
DL B 5T BAR PR F 5T B AR R $2 BT e A ol A
ERRKE ., mE. W REMNEESEZE
B B AR LRI, 05 R b O A
BERFE Z M I FE A — B 22 R . AR M
B850 JE B T A W AR T R AR AR A R AR KT 3
KT HAMMEE, HFEN, 555 Bernard 552
FLG A BIF 5 S B R AE (B 09 2 B R T
Bernard 5% £ T MATLAB E 2403 T H e i 45
EICE KT SRR IR TR, Ty
T S AR ]I 5 R A /N TR S e R T A A
T, P DA R AR RS A v AT SR A
BN AR IR, EE R T
R B AR S IR AE S — A r IR B AR AR, IFAE R
g5 W 1 SHAPES 2 ik ) 5@ it % E 7 4
SRR B AR R, LR R A% R Y R AR A
FH A WS AE S B RE AT 45 BB i o KlevjerSF
Tarling 5" Fl Cox 551 5 AW ¢ [F] Z A 7E T
IR SHAPES H 75 $2 B I IR A5 4, (HiZ A
AN SEBAEHRE 2 HE (F8), W&t
TR R WA KR ES . Hii, Klevjer®!
Fl Tarling 45U Wy B2 fe AT AR, BohiX 2
AW ST 0 7 25 B U5 T R — R A AR, (U

INBATT i X — AN S HORTE] T 4 R 1 4R
TS BOR S B AE (B =2 (8] A0 A7 AE W R T, i
L) SHAPES 55 i) 2 BUBURR BE XTI 92 45 SR A R
MIFE o R T AR RO AR, DAY X
b 3 AT N A B Ak 2 DR 2R S kAR R R RR R A
FEAE—E RN, U Bernard ZEPY KB, M4AF5E
DX 38 A KU AP IR 3, IR A8 & AR e 1R
W, mRBEERE R AR AR AR, RIAETEDY
T BURIN % B AR, /NI AE R BT AR
JEE 3 /N 1) i W B MR A B AR H O R A I ) R ) 0
W, HMN SRR YRR A, AW
SERW, TE— KA R B, SRR
M B Y e m, J& N RErE v F R AL
P EREREE . A EN TR, &
B, BN REIRIE AR e e S R A R
KIZH, BT A5 o B 5 e A il A vl
PR EmY), HAEA B R R T S BR
S, R K R FLRIE R 20~250 m,  PRIGE Y
(4 B O SRy v G A 1 AR B R R, X T AR AR &
IR R Z M 25

3.2 EEEEA

A 5T K H 3 B4 43 A Al K-means 5 25 AH
GG, 38 0T R AR R R R AR AR Y
Bk B B8 v JE BE S Y B AR BRI SRR 40l 3 2%, 4y
R B K . RO /N HUIREERE s T &
DRI R A AN 2 e/ L B e 2 I L RUIR
R AW FEETEN A ISR A,
WAERF BT . RT AR R 45 AT IR R 2R A Y
X530 BRUMZ AN, 56T Fe Bl AR R R 2R A 110 )
SRR EZR, MEREERESREAY
P8 % 11 % (Biological Investigations of Marine Ant-

* 8 T REMRFH SHAPES HiESH
Tab.8 Parameters of SHPAES algorithm in different studies

LA ESHL parameters of detecting aggregations KlevjerZ:" TarlingZ5""! Cox %P4 AWFFT  this study
B K/KFEREE B /m  maximum horizontal linking distance 15 15 30 15
e K3 BRI B /m  maximum vertical linking distance 5 5 10 5
f/NIEE S /m  minimum candidate height 0.5 1 10 1
/NEICK EE/m minimum candidate length 10 10 30 10
f/NMEREEE/m minimum total height 2 2 10 2
/MEREK E/m minimum total heigh 15 15 30 20
IR  3# FE BRI {E/dB  data threshold -70 ~70 -80 =70
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). B R 2 ET) AR U 25
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H b DU RCBE B R A T 18 i) B ] 40 0 8 1) 40 A1
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PRI EZ AR E R EEE S, YRR
ERERBZ M PR RS, 3 REitl 22 7K
KRR, PR EER L TIE, —0
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Aggregation characteristics of Antarctic krill (Euphausia superba) in
the South Orkney Islands in summer 2018

WAN Shujie >, HUANG Kai', YANG Yang'?, LIUHui'’, ZHU Guoping "***

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Center for Polar Research, Shanghai Ocean University, Shanghai 201306, China;
3. Polar Marine Ecosystem Lab, Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China;
4. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Aggregation is a typical behavior of Antarctic krill (Euphausia superba). The distribution and type of
aggregation is also the focus of E. superba behavior study. Based on acoustic data collected by E. superba resource
survey, the aggregation of E. superba around the South Orkney Islands from January to February 2018 was invest-
igated using the Simrad EK60 (38 and 120 kHz) echosounder. The results indicated that a total of 3 224 E. superba
aggregations were detected, and the depth, length, thickness, area and density of E. superba aggregation were
(96.00+£64.33) m, (218.52+455.66) m, (11.19£13.98) m, (1 894.40+9 345.72) m’, and (114.11£159.60) ind/m’,
respectively. In different periods of a day, significant differences were found between depth, length, thickness and
area of E. superba aggregations, but density of E. superba aggregation had no significant difference. At different
depths of E. superba aggregation, there were significant differences between depth, length, area of E. superba
aggregation, but no significant differences were found between thickness and area of E. superba aggregation,
respectively. Three types of E. superba aggregation were classified clearly. Type I had the highest density
(325.90+221.30) ind/m’, smallest area (379.64+433.73) m’ and deepest depth (158.06£67.54) m; type II had the
greatest length (1 089.60+1 189.56) m and the area (15 601.25+30 243.33) m® was much larger than other two
types; type III had the smallest depth (78.91+52.88) m and smallest density (48.87+50.33) ind/m’, but it had the

greatest number of E. superba in the aggregation.
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