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Is the region off Cape Darnley a main source of Antarctic Bottom Water?

FUKAMACHI, Yasushi
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Combining time-series oceanic data obtained by moorings off the Cape Darnley in t
he Indian Sector of the Southern Ocean during 2008-09 with concurrent sea-ice data obtained by satellite r
emote sensing and hydrographic data obtained by instrumented seals, we have quantitatively shown that this
region is the one of the main sources of Antarctic Bottom Water (AABW) due to intense sea-ice production
in a coastal polynya. Namely, this region is the fourth AABW source region after the Weddell and Ross Seas
and the region off Ad&eacute;lie Land. Unlike in the other three source regions, this region is the main
AABW source solely due to intense sea-ice production without any of large continental shelf, ice shelf, an
d large depression.



@ 2008-09
2008-09
@ 2010-11
2011
®
2011-13
2012-13

@ 2008-09
@ 2010-11
®

2

@ 2008-09

4 1
Wild Canyon
M3
@) 2010-11
®
2011 2
1 2013
2
2012 2
2 1

C1-2

1 1 C3 1

2
675

685

695 |-
lce Production in 2010

t—.ss:iaﬂig 2 i k"ﬁm
“ PR 8 e )

Cape Darnley

nley
Palynya

Amery .

| D keng41;§&{
2 4 6 8 10 12(m) o
705 L L
60E B5E FOE 75E
1 2008-09
(M1-4)
2010-11 (A1-2)
2011
(B1-5) 2013
(C1-3)
O

2010



@ 2008-09

Wild Canyon M3

6-13%
Cape Darnley Bottom Water

13-30%
(Ohshima, Fukamachi,
Williams et al., 2013)

M3 Wild Canyon
(Nakayama et al., submitted to Journal of
Physical Oceanography)

2

2
Wild Canyon

Daly Canyon

Depth (m)

PIBEEK

-4000

2 Cape Darnley Bottom Water

110

Kitade et al., in press
2010-11

@

(SSM/T)

SSM/1(0-0.2 m)
I I y

draft

0.5m

®

2011

C2

2

C3

Al
0-0.2m
2013 2
2
1

t t t
s o N

draft

D

(SSW/1)

2014

2012

2014

2

2

2

t t
1/

3

(IPS)



Kitade, Y., K. Shimada, T. Tamura, G.
D. Williams, S. Aoki, Y. Fukamachi, F.
Roquet, M. Hindell, S. Ushio, and K.
I. Ohshima (in press): Antarctic
Bottom Water production from the
Vincennes Bay Polynya, East
Antarctica, Geophysical Research
Letters, .

Ohshima, K. 1.*, Y. Fukamachi*, G. D.
Williams*, S. Nihashi, F. Roquet, Y.
Kitade, T. Tamura, D. Hirano, L.
Herraiz-Borreguero, 1. Field, M.
Hindell, S. Aoki, and M. Wakatsuchi
(2013): Antarctic BottomWater
production by intense sea-ice
formation in the Cape Darnley polynya,
Nature Geoscience, 6, 235-240,
doi:10.1038/nge01738,

[*These authors contributed equally
to this work. Highlight article in
March issue.]

Nakayama, Y., K. 1. Ohshima, and Y.
Fukamachi (2012): Enhancement of
sea-ice drift due to the dynamical
interaction between sea ice and a
coastal ocean, Journal of Physical
Oceanography, 42, 179-192, .
http://dx.doi.org/10.1175/JP0-D-11-
018.1

i, , 2014 3
27, )

Y. Matsumura: Modeling frazil cryst-
als and their impacts on ocean mixed
layer, IGS International Symposium on
Sea lIce in a Changing Environment,
March 11 2014, C3 Convention Centre,
Australia.

; , 2013 9
19 , )

: 4 : Cape
Danley Bottom Water,
, 2013 9 19 ,

3 , 2012

1 29 , s .
New findings of
Water: Ongoing

Antarctic Bottom

warming/freshening and a discovered
AABW source, 3
,2012 11 27 ,

, 2012 9 15

4 ,
,2012 3 26 ,
2 )
s 2
, 2011 11
17, s

Y. Fukamachi: Mooring measurement of
Antarctic Bottom Water export from the
Cape Darnley Polynya and sea-ice
thickness within this polynya, WCRP
Open Science Conference, October 27
2011, Sheraton Denver Downtown Hotel,
USA.

, 2011 9 27

Ohshima, K. 1.: Formation of Antarctic
Bottom Water off Cape Darnley with
huge sea ice production, IUGG 2011,
July 2 2011, Melbourne Convention &
Exhibition Centre, Australia.

> http://wwwoa.ees.hokudai.ac. jp
/~yasuf/ext_fund.html

@
FUKAMACHI, Yasushi
@
AOKI, Shigeru
MATSUMURA, Yoshimasa
©)

SHIMIZU, Daisuke



