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O Z2&d= F=aA 714 Aol & &2 shelf polynya (RSP) ¢} Jdld oz 2k g et
sl o] polynya (TNB), #lH E=AFL = polynya (MCM)7} &413F. A5+ RSP WA
< TNB¢ MCMel #Ha] T108id =9, @435 Rzt Al7|7F oA4Hds] w2 A7)l
Polyna7t @42 45 sl 4537 Eekdsto] o
= 9 =HA= AFo] A& v RSP TNB7F 14 gk 3ol 943}
H8 TNBO 527 WA A717F 7657 AR =X s F A9 7144 acle] Aold 7]

sloz AR, TNB A9 RSP Aol Hla] 452 Rlxs 2008 %, A7+
AR w2 Aow YEbd (Arrigo 5., 1998).

O mzgfjet Adal= HT F=clA iz SI7HFAE Bols g4 Xgez 5+ o
oo EAjste Zevkel & s AN AFFe g s FaFdF X 2256
dds)e] Hat Y AANAA - ZF2F 74090, 240£30km3E 2287 v AR A3, B
sl RSP, TNB, MCMel A Z+ZF 600, 90, 50km3 AA4tE &= Aoz ZALE, 2489 v

AR A A A3} 1992-200897HA) A7 £21km3 yro12 A &H 07 F71s

I 0 (Drucker 5., 2011).
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Figure 2 Comparison between ice and marine proxy records of sea ice over the last 2 glaciakintenglactal cycles. A) Antarctic temperature anomaly ot Dome C relative to
edetn (louzel et al, 2007) B) Sea ice extent proxy (ssNa ux) fom Dome C (Wolfetal, 2006} €) e icepresence detived from chatem assemblages in marine record
S0136-111 Crostaetal, 2004).
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Rhodes 5 (2009)%= Mt Erebus Saddle (MES)o|l Al %% 2] MSA A#E &8sl o532
SR =AY s 12 AAE S (rates of marine primary production)S 243 MSA+=
polyna®] 3¢ H=A (open water area)d}t &4 ZH=AE AAFH  (phytoplankton net
primary production)®} ]-¢- ¥ A4 2 B9l Rhodes 5 (2012)2 MES %39 MSA
oF dxp Ao BA A A Wetaio] (2o 168m)e] MSA AR E &-&3to] 1825 7}
1875 -7ke] =23 polyna®l A&E3H4 AAEE  (biological productivity)g ¢ 3slo]
1875 AD o] %l H3 80% ol F7Fvka Absh

Sinclair 5 (2014)& 3}o]|EE W3} (Whitehall glacier, 72°54 " S, 169°5 " E, 400m asl)ell
A Deutrium excess, MSA, 3ld A &8 223} 5]Z§ #4130 Hore =3 sH
WA (sea-ice area) 7|52 H Y3 af B WA 1880 o - 1950 th 71+ = A4 A,
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Figure 1:5 ofthe ber th, acid (M5A) for diffesent coastal Antarctic ice
coressites, and the winter maximum sea ice extent for the longitudinal sector considered to be the relevant source
(Weich et al, 1993; Sun et al, 2002 Curran et al, 2003; Foster et al, 2006: Abram et al, 2007 Abram, unpublished
data). Light and dark gray shading denotes mean winter and summer seq ice extent, respectively.
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Nina (SOI>0) A] 7]l Zste A4 E (Polar Front Jet)w ol A7|¢te] 43&
TRt AT eFd FSUFoRTHY &7Fo] 4skE (Bertlet 5., 2006).
SOIE =AY 715 o4 (anomalies) &4 Ww 25k al, ol dDafolr 7+
S 19l SOI>0 (SOI0)¢l A% =~3)e obi-Aaf o] 180° -130°W Alo] <
e b (), wE ekl ek 2o 100°W-10"ES] sy (7,
sl o] 10°-50°Eol A ¢zt S7HFHA) dAe] yEbe (Kwok 5., 2002).
La Nina (SOI>0) Al7]ell 22 sj oA HulEgoldl= (talos dome)® FF71/3 % ol
oJ2F 19 F7FSE Talos domeell A A5 ®Wstaloj o] MSA, SOI SAMY F714 #
A A3 MSA sx7F =4 Yehds 2993 699 7] SOI9 4Fe] ZAddA= SO 2l
To] o3 FEHTta HaE (Becagli %., 2009).

s A g2 2% (TALDICE)# = C (EPICA)CIA A3 Wstaie] o] it
2 3 Sr-Nd w994 v 24 43 &5 di7] & AAEA 9] 7o) viAl g Jstr] =
oboll = F2 Holrgtol A 7198 vt 2 A Eetd s T3S N7 Wxe g
A W= Aoz g9y (Delmonte et al., 2010).
aYFE Jetaojd A s e strvjd=d B V)5S T A%
-1.03C 43t Aow RiaEAe (Sigl et al, 2015).
= dd A goelM A Fg Wt Re2s Y Bdd do FAER AL v
Ll =

=
o
19909 ) SRk o] 5 byt ARkl A FAfETE A
7

(McConnell et al., 2014).

FEANA A5 Wetaol o] v (Ba) MaY] S AW nw 19809 ol F FAF F
b pds molm Qo ol FHH AN kA2 BeIAeNA st o

o] A Az kel vd Azt Ao ALEEE Baol 93 Re® <91 (Korotkikh et al.,
Azaglo| A Fadh Jas Tgdiriis Afdo] A XA Fe
tofdl A Fol A IR DL (sea salt)9t A FAENAM 7]PdEE MSA  (methyl
sulfonic acid)E °]-&3le A2 W] WMstE Hdsle= A7 #8522 U5 (Abram et
al, 2013 and therein). 221} 2| Goll wpel FREE = FFE Bol lo] F7HAQl s g
d ZEA] Jfdro]l 2% (Abram et al, 2013).
HZ g Aloke] H5al AZoA AlFE WetaolAlmo s 805 BE 5 TR 4
of Bigrt Aldd s WA FABAV ' AR ARIF] R F YT ZEA

s ol AA = A (Spolaor et al., 2016).
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glstEEo] W AA (Genceli et al., 2013)

=
sojoll A s} dAdE w4kl A V¥ nstE 593 (Oyabu

et al., 2014)

7ol HARE Y kel YAl s VA= FEAUAIE V1wt o ¥l
He 75E Vostok, EPICA Dome W sl so) o) A 80%khd 7H 7]%%%% =3
1) H %

S JEAAEA e ARAd e AA AT (Lambert et al., 2008).
Jat7]1-7r 719 FEAduA Al w2d tiv] F FEAUA s Srtskd i)
T Atk 20417] Ft HEE A s dFrEa
Edole A5 sttt (McConnell et al,
20/ 710l Frl7heE S 7bskslal o) =

nE Ao A divle] FeAdEA e 2, 715l ek o
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A) Mediaeval Warm Period B) Little Ice Age C) Modern Era
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Figure 1. Relative contribution from South America (red shading), South Africa (green

shading) and Australia (blue shading) to dust deposition in high latitude south hemisphere

(Li et al., 2008).
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Figure 2. Antarctic sea ice extent during winter (September) and summer (February)

(source: http://earthobservatory.nasa.gov/Features/Sealce/paged.php).
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EPICA ice core stable isotope profile (Delmonte et al., 2010).
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