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Tab.1 Basic information about Euphausia superba specimens used in this study

gl WIS A& /em T /mg PEEE
Group Kirill serial Body length Dry weight Sexual maturity

A 1 43.21 119.1 2CF

A 2 43.68 194.7 2DF

A 3 40.33 157.2 2CF

A 4 41.30 63.7 2CF

A 9 44.65 116.9 2CM

B 5 41.89 82.6 2CF

B 6 38.21 97.4 2CF

B 7 47.56 137.2 2CM

B 8 44.25 117.2 2CM

T MERVE 2% MAKAROV Fl DENYS[?' 5 BARGMANNI2) Stk b i 4740 2 , WA SR i #4434 2BF \2CF 2DF 3 ], iR I 443

2AM 2BM 2CM 3 #j

Note: Sexual maturity is determined by classification protocols provided by MAKAROV and DENYS (2!} and BARGMANN (22! female sub-adults

are divided into three stages, 2BF, 2CF, and 2DF, and male sub-adults are divided into three stages, 2AM, 2BM, and 2CM
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FEERAAE R EE 2R (F =25. 478, df =32,
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IR B MR FE AR Z A B E = 7 (F =
14.090, df =43, P <0.001) ; Tamhane T2 254
B KR, PR S A B) O AR X A A S T 25 S, S
IS F1 8 (P =0.865) .6 fl 7(P =0.839) L
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Tab.2 Average, minimum and maximum values of individual respiration rate of Euphausia superba

e SR IR FEA R I/ MH G ESEINIE]
RARG S /(uL+h-1) /(L +h~1) /(uL+h-1)
Kirill serial b P »
Average respiration rate Min. respiration rate Max. respiration rate

1 33.860 +5.828 25.20 45.25

2 59.920 +16.330 45.03 74.54

3 21.190 +2.444 16.13 24.04

4 25.870 £2.630 23.42 31.85

5 25.080 +3.805 21.96 32.59

6 33.540 £2.759 28.93 39.78

7 31.760 +3.680 25.99 37.10

8 23.920 +5.746 17.76 35.51

9 29.270 +£2.264 25.75 31.39
28 All 29.460 +9.343 16. 13 74.54




$2 4

WG RRAE - LG I A PR P R R BRI A R RE AR IS IR F 5 213

®3 BEMABMBACERERARNTHE RMIRKE

Tab.3 Average, minimum and maximum values of weight specific respiration rate of Euphausia superba

, o SR R R FEA R R/IME SN
UG5 | | '
Krill serial /[pl s (mg - h) =] /[pl s (mg+h) '] /[pL - (mg-h) ']
Average respiration rate Min. respiration rate Max. respiration rate
1 0.284 4 £0.048 9 0.211 6 0.3800
2 0.307 8 £0.083 9 0.2313 0.382 8
3 0.134 8 £0.015 5 0.102 6 0.1529
4 0.3132£0.039 1 0.283 5 0.3856
5 0.257 5 £0.031 8 0.225 4 0.334 6
6 0.244 5 +£0.020 1 0.210 8 0.289 9
7 0.271 0+0.314 0 0.221 8 0.316 5
8 0.375 6 £0.090 2 0.278 8 0.5575
9 0.250 4 £0.019 4 0.220 3 0.268 5
435 All 0.269 0 £0.078 4 0.102 6 0.557 5
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R4 BATHBMTAMMIESERAERA Tamhane T2 EFHIE
Tab.4 Tamhane T2 post hoc test for examining individual respiration rate of Euphausia superba in group B
4151 FrifEiR 22 Standard error P {fi P value
Group 5 6 7 8 5 6 7 8
5 - 0.918 71 1.586 93 1.707 02 - - - -
6 - - 1.754 90 1.864 20 0.000 - - -
7 - - - 2.269 26 0.002 0.839 - -
8 - - - - 0.865 0. 006 0.119 -
x5 ARIWMBHREEERAR
Tab.5 Effect of light on respiration rate of Euphausia superba
- - N FAMAFESA R - oy
. S St . iikiche TR
kel Experiment Experiment AT /(pL-h7) /[pl« (mg-h) 1]
Researcher . R Condition Individual . W . U
location time L. Weight specific respiration rate
respiration rate
HIRCHE i - 2 SR 0.63~0.83
SWADLING %) HiESks  #E Lo 25.17
K3 em - s
BROWN 45[12] il B S i X7 L 0.35
B #ROEI 0.22
L] B 0.56
SRS i 0.46
TESCHKE Zg(') it L Sz 2 &S Sengb (22.9£8.8) ~(53.7+12.9)
SR (22.0+£3.1) ~ (30.0x8.4)
12:12° (26.6 £7.3) ~ (44.7x11.1)
2SS i I A% ey 28.67 £7.49 0.2673+0.0830
e 30.12 +10. 68 0.270 5 £0.073 4

T R SR e AR S OBIEA 12 by

P BRI rh Y FRBR B S 200 1x;12: 12 4868 5 R IE 45 12 b, Ho OB RREREE N 50 1x;

SR G BRI 100 Ix

Note: * The darkness and light conditions during the experiment are for 12 hours each;
Y The light intensity of light condition is 200 Ix; 12: 12 means the darkness and light conditions during the experiment for 12 hours each, the light

intensity of light condition is 50 Ix;
¢ The light intensity of experiment is 100 Ix

BIrZFERAR
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B A S i S A 2 T 0 D K ks A sk g 7K
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R, B L HB AF L 1 A= i S 3 DA IE N X
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RARERE Y o RESUREAE R A AR 1 — A
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FRBKF

ARG R B, &2 ]
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I 2% 1R 1 A O ) B
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HE20 h #4526 H 1) 6 h, Xk~ ] g & 74
VIR IPR S IS5 5 . TESCHKE 251 %
B, 4—T H IR ECR R Z 2 T ORISR
S AL FORIRAAE T BRI AR S R B B = T A

T ST BB . X 2 W IR R 3 I,
WFREAR AL A TH i, I phy L T I B3R B J% 3
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P, B E 420 2R A 389 1 -5 K P 6 5 3 P A %
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1 B B 6 4 0% 8 B, TESCHKE 251 g
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NE IR BRI I S o B S T DA T &
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Effect of in-situ simulated light levels on respiration rate
of Euphausia superba in winter

HU Guangzhao'”, LIU Zijun', 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 201306, China)

Abstract: As the key species in the Southern Ocean, how Antarctic krill ( Euphausia superba, hereafter
krill) survives through the extremely severe winter time is always one of the key issues for krill ecology. Krill
can utilize different strategies to tackle the long winter time, and in which the most effective pattern is to
decrease the metabolism and subsequently to reduce the energy consumption. The studies available indicate
that the lighting condition could be the key of low energy consumption pattern; however, the in situ data are
extremely limited. The oxygen consumption rate usually reflects the metabolic rate of organisms. Therefore, in
order to explore the effect of in situ lighting conditions on the metabolism of krill, this study measured the
oxygen consumption of krill during the successive 11 days under dark and lighting conditions based on the in
situ aquarium experiment. In the experiment, the krill was placed in a closed bottle, and the respiration rate
of the krill over a period of time was obtained by measuring the difference in the oxygen concentration of the
seawater in the bottle before and after the experiment. A robust linear simulation method was used to eliminate
the influence of outliers on the trend of daily variation in respiration rate of krill. Results showed that the
average weight specific respiration rate of krill under licht conditions was (0. 270 4 + 0. 074 0)
pL + (mg - h) ™", and the average weight specific respiration rate under dark conditions was (0.267 3 =
0.084 0) L + mg( - h) ~'. In this study, in a period close to a natural day, the experimental group of krill
was repeatedly tested by changing the conditions of darkness and 100 Ix light intensity. The experimental
results showed that the oxygen consumption level of krill did not show significant fluctuation. The comparative
analysis demonstrated that the oxygen consumption of krill in the winter was significantly lower than that in the
summer. The change of lighting condition within a natural day did not impact significantly on oxygen
consumption of krill, but the stability of respiration rate of krill was impacted. The study supported the
observation that krill was on low metabolism pattern during the winter time, and the stability of such pattern
was also proved. The conclusion in the study will provide important basic data for revealing the overwintering
mechanism of krill.

Keywords: FEuphausia superba; respiration rate; overwintering; metabolism



