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Dana fishing grounds adjacent to the South Shetland Islands (CCAMIAR subarea 48. 1) and
South Orkney Islands (CCAMILAR subarea 48. 2) in the Antarctic peninsular region during the
period of January 23 to February 13, 2010, the abundance density, length distribution and de-
velopment stage composition of Thysanoessa macrura G. O. Sars were studied. Samples were
collected by two types of plankton nets, one was vertically towed plankton net with 330pm
mesh size, and the other was horizontally towed surface plankton net with 500pm mesh size.
Sea surface temperature (SST) ranged from 0. 37 °C to 2. 49 °C, with a mean of 1. 58 C ; sur-
face salinity ranged from 32. 91 to 34. 32, with a mean of 33. 88. T. macrura was found in most
of the survey area; vertical sample showed that the mean density was 261. 6 ind/1000m?® in sub-
area 48. 1 and 391.5 ind/1000m?® in subarea 48. 2, and the density was positively correlated to
SST (P=0.04). T. macrura was composed of individuals at all development stages from CII to
adults and dominated by furcilia. The range and mean total length of furcilia, juvenile and adult
were 2. 74~6. 80 mm, 5.15 mm; 6.81~16.20 mm, 8. 15 mm and 15.40~20. 70 mm, 17. 98
mm respectively. The growth rate at the various stages of furcilia ranged from 0. 013~0. 064
mm/d; no significant difference was found between the two subareas (P=0. 37), and the global
mean was 0. 040 mm/d. The spawning season of T. macrura was estimated to be at the end of
September to October in subarea 48. 1 and at the beginning of October to mid November in sub-
area 48. 2. T. macrura appeared more frequently in the surface towed net both in terms of sta-
tion and in terms of specimen, indicating that the surface towed net can be an effective supple-
ment to the vertically towed net in study of the spatial distribution and growth of krills in gener-
al.
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Fig.1 Survey area (dashed line box) and distribution of the sampling stations (inset) for T. macrura
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Table 1 Development duration in days for various larvae stages of Thysanoessa macrura (calculated from Figure 7 in Nordhausen 1992)
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Fig.4 Spatial density distribution of T. macrura

5l 7t IR 2 A A S KRR R A % A A B R VIR AR S 2 e DR BRI Yl
1,48, 1 7 X KR BB IR Y S35 BE o 261, 62131, 6 ind/1 000m®,48. 2 W X 34 391. 54140. 7 ind/1 000m®;
K 0 AR, S5 7% R () A 38, R 8 0 3 50 K 96. 2457 2 ind/1 000 m® Al 211. 4+119. 5 ind/1 000m®,

SRS = I L (3 o G L I R A7 S = i s I A € S RGBT N
PR AR ) B SS 2B0R 22, 4 A8 %6 s I EL I b I B I 467 25k 18, (5 3906 s o 1T 3l 47 < MR g MR AN AE K
S B R 7 Al R AR R T M B

LB IR IR Y 3 7 22 KRB L R 0. 62~2.49 °CLOF#4 1. 6740. 10 °C; 2R B H R 32. 91~34. 23, F
17 33.88+0. 05, JoHEUR 0 547 2K IR TEFE K 0. 37~2.40 C, 34 1.43+0. 14 °C; L2 FI N 33. 25
~34. 32, 33.89£0. 08, MLLEECHE v LAA H . 3 B8 HF (4 3 A7 Eb I 8 R B A9 A0 2 IR W R L Eh R g
1% AR 22 55 B oK Gk ) B KR,

PR AE 7 S A5 K AR B AR 10 o0 A %% 5 3R 2R R A S R o B s s U A L R4S 0 A 5 S R E K



34 ook BE 2% JE %34 %

R

=
=}

RS EERR, NIEME(P=0.04),

A 248.1F [X48.1 subarea
m48.2iF [X48.2 subarea

3
<

2.3 KEEMTHEAEHAN

[\
[=1

Bl 5 JEIR T I A v S8l K R MR R AR 1 & B A AR
WE SA 5 M FE BT s, 48. 1 T X PN K R A3 B 0F A 1k &
B W CII AT FT OB 2 g 4A ; Horp FIIT 894N T o L i) i
B 2L 1%) AR 2 (17. 2%) o CIT 37 F AR BF 5 %%
Fo i B 8% (<22, 5%) . 48. 2 W IX AN 9 & 3 3y CTT
99 28 R A 5 L R AR T o L R (24, 3%0) L FVT R
2Z(20.8%), CIT ] A1 CIIL ) 4~ 1K fr 5 b 1) 1 48 % (<< |

5.0%) . P X PR IL TG Y 2l &k (NI~ NID il T 15 4 O°CH Cm Rl FI FI FIV EV FVI
KB W Stage

—_
<

@48. 1% [X
B =482 [X.

S~
o

8.1subarea
8.2 subarea

o o8]
=1 [=]
Pt vl

—_
(=1

B 47 L Percentage (%) H 43t Percentage(%)

7
]
'

& (MN),
PR X)L T AR R it 1 T 00 ke 5 B A Ol W 1Y 5@*&"“#'3’*%‘“#
%Eo 7kiizlmﬁrhﬁ%%@$%/l\&k E"JE%*&EE%EK% A Vertical sample, B: Surface sample

R 5 KB BB AT 4R
(rgl °B) ’u%%@]1$}§gq$ﬂﬂim1$%i’kﬁﬁq1&ﬂ: FIII Fig. 5 Develi])pmerj: ijmgf‘iotnioiinﬁfj:?‘ macrura
9 I UK B 5 HG ) AR TR MR R e, '

48.1 W.IX. FVI ] fir i He 1) % /55 (28. 2%0) . 48. 2 W X oK A,

PR FIT i A9 fie 95 (37. 3000 5 3 B R rh A2 75 1 CTL IAS PR 7 K SF- R o D 3504 4 B
2.4 KEEBRTHNERARSHEFEERE

VA T AR AR R A R B AR A A ] 6 RN 2 FroR . AR 40 A R ol LA (IR 6) 1 I A
R BB D 1 TR R 4 AR A 48, 2 T IX A R B AR B 2 R T4 T 48, 1 DX B 1 5 R 19 AR SR R
T A AR K

AR 5 B o (2 2)  BRBUR B0 I R R A R AN 45 R B IR K o A a3 ok . Hovh SR g Mk ik
KL R 2. 74~6. 80 mm, 4 5. 1540. 03 mm; £ BRI K JEFE H 6. 81~16. 20 mm,F4 8. 15+0. 06 mm,
B AR S5 Bl R 15. 40~20. 70 mm, 3 17. 9840, 46 mm. X BE 5 55 £ 1 3 0k 97 1k 0 2 B IR 0 14 5 41k 3k
7 ¢ kg R (3R 2) W X (8] FIFIT AR iR K AA 7R o vk 25 = b 48, 2 WEIX FILFIT B (9 #y ik
KT 48. 1 KAHN & B WA T 35444 L 48, 2 W7 KA AR 1 7 B A4 K /N T 480 1 XA iR 1) 7 5 44

KRB IR SR L AR A KORIAE M Z5 R % 2 i, SR BMAERREHRK A XH B BERE ., £H4K
K 0. 013~0. 064 mm/d,F35 0. 040=£0. 004 mm/d; H 48, 1 WX K 0. 029~0. 064 ,0. 0450. 006 mm/d,
48.2 IFIX A 0. 013~0. 048.,0. 037+0. 006 mm/d, P ¥ [X F R LR A AE KR T0 3% 22 % (P=0. 37)

3 it

3.1 KEEBTHNKESASHERFHXER

A B i i T SR R AR R A A T AR W R 1 X 3 (Makarov 1979 Kittel ez al.  1983), 74
YRR A R R R BT R 2B A (4D L HErp 48, 2 T IX I8 2 Ul 7 Y B R (71 %0) 38 A0 A B (5F
W #d5 ,391. 5£140. 7 ind/1 000 m®) ¥ F 48. 1 W X A AR 1 {4 (56 %6 ,261. 6£131. 6 ind/1 000 m®) , 45 51 &
T L 5 JE B B 2 I vl ol 7 ) % R A

KA AR BEAR A 0 A 50 SC R B Y. A I8 R KR Al AR it 32 7K I 98 [ — 1. 8~8 °C (Sheard
1953;Lomakina 1966) . AHFIT W7~ P8 A g3k 1) 32 2 K IR A F 0. 37~2.49 °C Z (1], 76 K5 PR B AR 04 T A2 18
FEL2Z P 3 AL B AR s 00 3 67 1 e (I /K TR A 0. 62°C , FLA R I IR 19 0 A 2% 2 5 R 2 /KR B 3 IE A DG (P=0. 04)
3 B R ARl A A OO0 303 330 BT PR A 1) v Ui DX SR AR A R A, T 48, 2 W IX R (1. 85 0. 11°C)H B &g =5 F 48. 1



5% 3 (73PN A E SR SUR I R R 2 N U ST TS S N =) 35

TP X [ 280 (1. 37420 10 °C) PRt KR BB AR A 48. 2 S0 X 76 458 725 1) 3 A 25 B8 oy 2 A e v YL 1 2 0

5 W AR I A I S8 A AE A 0 T A O T R O L B R A S8 O RN B JK PR3 (Deacon et @l 1975),
L e L JE TR 40T K SR T P KU R A JR BR O 2S IX (Hofmann et al. 1998) . V7 i Al 9 % B 55
(Brinton  1985) , i3t o | BRI AR B2 4L 17085 L 2 77 1 TEORESE Al

3.2 KEEBTNASHAEARSRETXYPER

ABIEFE R T PR RE R A O 3 R L D R R KR . R B WA A A R (K] 6 RN 2) R, BT R
R ARl R A Tl CTT M D 2R 4 1R 28 A 2 A DA R G iR (FT~FV D Rk gl fd () 3 JR S iR )y i (CTT~
CIID fr o L 9 AR AR A 0L T 35 S 4R R0 JS e 1 4 ik, 3 5 LAt A0 ¢ BF 55 19 25 2R A Bl (Nordhausen 19923
Makarov 1979;fh2#4%4%  1993),

SR R iR A A= i W b AR AE R SRR KB IR AL A “ & F LI 4 (Developmental ascent)”
(Makarov 1979, BIFE NMMER KT H o MK R Z 2 AR K, I 0l 08 Ml I JL 00 2 K 2 25 A 7
1 000~2 000 m MK )Z: 2= CT BIA A4k LI 2 200m DL B2, KRS8 EZ 546 F 500 ~
1 000 m 7K 2 (Makarov  1979) , % JZ I MEN 2 5 FT I LL B ) SR D14k (Taki er al. 2009), Fk, A&
WFFEAR W, CIL I LA & & W1 00 A 1A 1A 58 156 W1 8 2 Vg SO A7 77 3 28 8 3 101 A4, o ] g J2 R 7K )2 (0~200
m) A B BT S 07 7K P R v B S e AR B o B A B S v T L DRE ) B (IR 5) WU — 25 IE T K PR
I AE LS.

A B C D
100 q -
50 A I CII ] CII
0 L TSI T I I T A} P I I N O I B A |
13579111315171921100_ -
50 I CIII i I CIII
0- i
100 1 - _ _
50 | I FI. | B FI J FI. I FI
0, a m T T I T | A I T A A A |
100 1 . § :
50 A I FII | I FII 4 I FII , I FII
0_ M , N
100 7 - _ )
— 501 FIII FIII FIIT i FIII
c\c J_A_'_I_A_A_A_A_A_A_A_A_I_A_A_A_A_A_A
3 0 ) i} )
g 1007 - - =
% 50 1 I FIV | I FIV I FIV . I FIV
2 0- - - -
=100 7 - ; -
ﬁ 50 FV A FV A FV 4 FV
S Ml | | |
100 . _ _
50 4 FVI . FVI FVI . FVI
100 7 = _ i}
50 I J 4 J 4 J 4 I I
108: 71 357 9111315171921 : 71 3 5709111315171921
50 1 F {4 F
0,4_4_4_4_4_4_4_4_4_4_4_1_4_4_4_4_1_4. __A_I_I_A_I_I_A_I_I_A_A_I_A_A_IL_I
100 1
M
50__1_14_11\_I/I_A_A_I_A_I_A_A_A_A_I._A_A_A 1_1_1_1_1_1_1_1_1_1_1_1_1_1_._1_1_1_1
0_1 35 79111315171921 135 79111315171921

&4 Total length (mm)

A: 48 1 IXEE WA B: 48. 2 WIXEE A C: 48, 1 XA RK:; D: 48. 2 W X KT ML
A Vertical sample in subarea 48. 1; B: Vertical sample in subarea 48. 2; C: Surface sample in subarea 48. 1; D: Surface sample in subarea 48. 2
Bl 6 KBRS K R

Fig. 6 Length-frequency distribution of T. macrura at various development stages
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Table 2 Length and growth rate of T. macrura at various development stages

48.1 W.IX Subarea 48. 1 48. 2 . IX Subarea 48. 2
% W fA& Total length (mm) 1 % f& K Total length (mm) R
Stage MR o £ itz Growth rate Wk B ; Stz Growth rate
No 1 Fl Y fE b v iR 22 No 6 B fE bR 22
Range Mean+ SE (mm/d) Range Mean+ SE (mm/d)
CII 1 2.58 1 1.9
CIII 0 4 3.05~3. 30 3.12+0.06
FI** 11 2.74~3.20 2.994+0. 04 40 2.89~4. 30 3.65+0.06 0. 048
FII* 21 3.16~4.10 3.5940. 05 0.053 35 3.13~5.00 3.80+0.06 0.013
FIII 69 3.55~4.90 4.334£0.04 0. 064 40 3.75~5.02 4.33%£0.05 0. 046
FIV 54 3.90~5. 26 4.72+0.05 0. 029 28 3.80~5.25 4.69+0.08 0.027
FV 90 4.50~6.10 5.3240.03 0.037 54 4.50~6. 25 5.40+0.06 0. 045
FVI 78 5.01~6.78 6.0240. 05 0. 041 126 4.90~6. 8 6.1240. 04 0.042
Jrr 78 6.81~16. 20 9.45+0. 37 149 6.90~12. 66 7.91+0.07
F 5 17.0~20. 17 18.56+0. 52 0
M 2 15.40~17.90 16.68+0.51 0

TE « 2% P A0 X3 19 - 35 (R A7 7 B 3 1 25 53 (P<C0. 05) 5 * FRORAF e 83 7 25 5 (P<C0. 01)
Note: * denotes that the difference in mean length between the two subareas is significant (P<Z0. 05); * * denotes that the difference is ex-

tremely significant (P<Z0.01)
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3.3 KEESTNERAXTFSHAEBBZEANXRE

BRUR 0 25 K & T 32 IR BT R R ORRR B A 22 52 1 S #2 0 (Tkeda 19845 Siegel  1987;Ross et al.  1988;
Nordhausen 1992) . AWFFE R » B[R] — & & WA AR K AZ S B TR AR G o 0L (3% 2) 0 53 A0 1 IX )
T PR AR 8 AR 2 Bt AR S AR R G 48, 2 21X FT HA FIT 80 4 44 ) S B K B B KT 480 1 W X9 AR
PR (6 2) s X RLF AT L 48, 2 XA 7K IR B8 i R i B (H MG 2 DX [R] S R AR AE K R IFR A B E 5 R . 4
RGBT T A KRBT B Bt 2Z2 AR S Nordhausen(1992) 45 A58 AY . Nordhausen(1992) i ] 5T #1 &,
BLF 48, 137 X5 JA AR I [A] Oy 1986 4F 12 A ~1987 4F 3 ik s Ayt a1 Be (1 A T ) ~2 A ) s (HH 5L
R K TR A R AR B R AT R A L DR I LA SR 1 A I A A N E

YR 18 (Makarov  1979;Hempel 1981;Nordhausen 1992), Pt KBS UR 1A= B M L 1) &=
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S g Bl (Makarov 1979 Taki er al. 2009) 7 B Bsf [8] B 5 45 & & 30 A9 3 390 BF () 0 4R W ¥ J s 1~2 A4S
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K B 2 B A48 K (Mauchline  1959;1keda 1986 ; McClatchie 1988;Huntley ez al.  1991),

ABFGCI 1A A 48, 1 KB BB B B2 R P 2 1 L el 48. 2 97 X f0 K 7
HRPLFIT I 2 oKk sk 3 . R Nordhausen (1992) 4 5 A8 Bl 0F 25 01 & & T 75 I 1] 04 0F 50 45 S [m) 4 3
TAWEGE I AT HESE 2009 4F 48, 1 3 X AR A W AR 1 7 B 3% sh i 4 v i BAE 9 AR ~10 J,48. 2 3 X W 4 v
WBLAE 10 A% ~11 H P 4 48. 1 WIX . X 5 Makarov(1979) BBFFE 45 RAIAT . IR T 48. 1 WF X 3%
— WL 25 5 (R 6) e W] 48, 1 W IX N KRR B IR 1Y 2R 7 5 Rk B R T 48. 2 WX,
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