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Fig. 1 The topographic distribution and geographical location of the Prydz Bay
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The red thin line shows Cape Darnley polynya and MacKenzie Bay polynya, and the black thick line shows fast ice; the map of the South Pole is in the lower

left corner, in which the area selected by the red box is the research area of this paper

8] 15 A 67°~68.5°S, 69°~T71°E.,

WAk, AR SCAE 2018 45 % i ) MEOP-CTD( Mar-
ine Mammals Exploring the Oceans Pole to Pole) i 3%k
it FE 0 SR AT K B2 1 34T o 12BN 2 i e
FEL UGS 5 1 CTD AL SRR IAR 21 . 5 LA
A HE, 2018 4F WU BT 1 ACHE, 6 m T 3R A 58 5
CTD Wkl 25 M1 5 PR K, [R] A DUTE e I DX 38 1 4
P £ g BT Ab 78 o 7E A SCAESE X B MEOP-CTD
B4RV S B TS R 20112017 4F, o 2011 4
2012 4EF1 2013 4F 348 3 65 (8 2). {Hi% CTD
B AR M IRAFAE VT R 4, A7 281X RE 6% 0 I 1) K i
AR, A e X B T = R T R
T 59 ) 328 £ 1R, A8 £ W 22 1) b DX 5 g A 4 7 )

AV, T A B 4 /0 B9 DX IR 50 B B IR, JHE 23 i)
YR RS . Ak, AT REAZ P B R, £
TR F TS 7K B TR JEE AR AN [ B8 UL DX st 25 7 i AN [

3 4

30 EEFMAREKNETSERTH

Kl 3 J&7s T 2000 4F 3 H 2 2014 4F 3 H ik A £
B 3T DX 35K 31 52 oK A S 247 25 RS2 1] (R 100% 7R
IR LA E E VK.t AT DL, 3k BRI A AR
&R 25 — > A I )R FRE A DK X I (670~
68.5°S, 69°~71°E), B2 515 vh i 42 21 i) 15 R A £ [
FE UK o 3K BH A [ g UK B B TR R b O ) b R v
FEA, FE R T — AR K X e, i JE T SE il ST

2017 18 000
2016 16 000
2015 12000

RS

& 2014 10000 5
2013 8000

6000

2012 4000
2011 2000

200 250 300 350
I lF/d

B2 WF5E X 48 A MEOP-CTD 4% £ Y i ] 43 4
Fig. 2 Time distribution of MEOP-CTD data sets in the study area
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Fig. 3 Mean year-round fast ice coverage duration in the re-

gion around Cape Darnley from March 2000 to March 2014
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Fig. 8 Zonal vertical profiles of salinity in the sea area near Cape Darnley from March to October (68°—68.5°S,
the region corresponds to the green box line in figure 6)
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The time series of Cape Darnley fast ice area from March to July 2011 are shown in figure a; zonal vertical profiles of salinity near Cape Darnley: b. April 1 to

April 15, 2011; c. April 16 to April 30, 2011; d. May 16 to May 30, 2011
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a. G S 12 S B0 (G354 1 o M5 R ML U AR 5 16] 1 30 22 3k SRR TG VK R O, T 1) b 22 67.5°8 BT, i) U 715 HL 227 ); b. 100 m
K IRAL R BE T80 43 A5 15 00 5 . B8 205 1) 2 o #1056 88 I I ] 9 2 50 1
a. The trajectory of the elephant seal (the elephant seal first travels westward from the Amery ice shelf front to beneath the Cape Darnley fast ice, then north-

ward to near 67.5°S, and finally back to Prydz Bay); b. horizontal distribution of salinity at 100 m depth; c. zonal vertical profile of salinity; d. vertical profile of

salinity over time
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Fig. 12 A case of formation of dense shelf water beneath and to the east of Cape Darnley fast ice from May 16 to May 30, 2011
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a. The trajectory of the elephant seal (the elephant seal travels northwest from the Amery ice shelf front to the area beneath and to the east of the Cape Darnley

fast ice); b. horizontal distribution of salinity at 100 m depth; c. zonal vertical profile of salinity; d. vertical profile of salinity over time
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Sources of local dense shelf water near the Cape Darnley
fast ice in Prydz Bay, Antarctica

Han Wantong"?, Xia Ruibin®®, Luo Yiyong', Shi Jiuxin', Li Bingrui’

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China; 2. School of Marine Science,
Nanjing University of Information Science & Technology, Nanjing 210044, China; 3. Key Laboratory of Polar Science, Ministry of Natural
Resources, Polar Research Institute of China , Shanghai 200136, China)

Abstract: In this paper, we analyze the variation of local dense shelf water around the Cape Darnley fast ice by us-
ing a landfast ice dataset and in-situ observation data of Antarctic elephant seals. The results show that: firstly,
there are significant seasonal variations of Cape Darnley fast ice, which has a vital impact on the formation of the
Cape Darnley polynya and the local dense shelf water. Secondly, the interannual variation of Cape Darnley fast ice
is minimal from 2000 to 2014, with no significant trend of increasing or decreasing. Thirdly, we identify two signi-
ficant sources of local dense shelf water near the Cape Darnley fast ice area: (1) dense shelf water produced by the
strong brine rejection process during the rapid generation of Cape Darnley fast ice from March to April; (2) Cape
Darnley fast ice reaching its maximum extent and local brine rejection being reduced to a minimum in May. After
the weakening of the inhibition of ice shelf water, the formation of dense shelf water in the upstream MacKenzie

Bay polynya is enhanced and transported northwest to the vicinity of the Cape Darnley fast ice. In this study, we
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preliminarily demonstrates that, in addition to maintaining Cape Darnley polynya, Cape Darnley fast ice probably
has an important influence on the generation of local dense shelf water, and points out an important water mass
transport path. These would help improve the comprehension of ice-sea interaction near Cape Darnley and point out

the need for more observations or modeling studies in this area.
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