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ABSTRACT: To reconstruct past ice shelf behavior, diatoms were analyzed from core sediments obtained near the Getz A’ Ice Shelf'in the
Amundsen Sea embayment of Antarctica. A total of 50 diatom species representing 22 genera were identified from AM22-GC10B, with
abundances varying from 0.5 to 8.3x107/g. By examining the patterns of sea ice, open ocean species, and magnetic susceptibility (MS) values,
three assemblage zones were established. These zones reveal significant changes in the paleoenvironment: Diatom assemblage zone [
corresponds to subglacial condition, characterized by low diatoms and high magnetic susceptibility values. Diatom assemblage zone II
represents the glacialmarine, showing a shift from subglacial to seasonal open marine conditions, with increasing diatom abundance and
decreasing magnetic susceptibility. Diatom assemblage zone III indicates a seasonal open marine period, characterized by high diatom
abundance, increasing Chaetoceros resting spores, decreasing sea ice species, and increasing open ocean species.

Key words: Antarctica, Amundsen Sea embayment, diatom assemblage, sea ice species, open ocean species
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1. M

oZAI3] THASE: Amundsen Sea Embayment)2 A'd
= WA oF 35%E vt Ee HAHS 5 7P w
EA Zaste A9 F shdolH, Ad 209 F2t oHE Al
o). 1] ofd M =(Pine Island)@} A o] = (Thwaites))
o] Wal W 1% 7} 3.5~5.5 ma ' grE ZHAFTH Shepherd
et al., 2004; Scott et al., 2009). A'd= WA ] 3.3 m
o WA 4 0] 7RG 71T v Bamber
et al., 2009), 'g= FHA 7P W=7 gholx] = W5
328Fs}kal QJch(Pritchard ef al., 2012). o] $t gFol3l}
HE "5}t -5H4(glacial meltwater; MW) 2] 7F¢ 2 3¢
% ohh= oRZAI THASE)ot}. 19961dRE 2006'A Ato]
of| Ag=ollA obZAls 2} Ml A5}--Hlsli(Bellingshausen
Sea)?] #ASHS wEh A3 AH(ice mass) 2] &40] 59%H =
Z7}8t 0 m(Rignot ef al., 2008), oFEAIE] 2| ol A 7+
A5 ice mass?] RS 81+17 km®/d 02 VERJTHRignot
et al., 2004). H317} gFolR| 1 T E| Q] &£ = 7|&E Qo
], A'g=HAH(West Antarctic Ice Sheet, WAIS)2] +4 4
o] £93% H3slE do 7|11 Qlth(Joughin and Alley, 2011;
Konfirst ef al., 2012). o]|&|§t @A t=3t 2= A&
(Circumpolar Deep Water)ol| 2J3t 7| A W3} &-gof W
P ek o] X Hof EEZdk= w}l ofdWE B4
AFTY 52 JAISke HE s 922 s 1o
HaY f= S5 &0, o 1009 ool H8S &
I S 3.3-5 m A7 A & 4= ok B E gl
(Vaughan, 2008; Bamber ef al., 2009). Pattyni} Morlighem
(2020)9] Aol = WA YgF A H92 Wt 7|1+
A|2"9] 7383t FA T =W (positive feedbacks) 2.2 <l
o AR BSE= ARG o WE s Aoz olod
7VFsAd o] thar skt Hillenbrand ef al. (2010)& o}
A grofA T S| ZAEHES A & A W
3} 31e] Hx|Aof 213 e grounding-line proximal facies)
B Qloln] st FERAUSE TAFAL A
317} % (relative paleointensity; RPI) At =4 A3} Y&
S(inner shelf)o]] 12,000-12,700 cal yr BPo]A o= €S
o] YAtk AABFATE obEAlS= H= FHE 3L QL
£ ST FrdE ol Weo] mEA mollg i Y=
Aoz Q5o g s FHY} 5 AE EF
FE9] o] Elsly] wiol = SIS o83t
E|A7|E-& o857 o 2 A Folrh. Fjol A 9] ofZA
8 A qtof tit A= oHEAIS &2 H(polynya)
71e-H] XA 2] A= 10.5 cal. ka BPol| AAZA 74t
4=9(seasonal open water)o] &°]7] A|ZgIL0] Hi1 ¢
tHKim et al., 2023). & A= oHEAIS] E2 k] W9

rHU

9)x3} Getz ‘A’ Ice Shelf?] 017 HLoj|A] X35t FojE
HAEY 2 IS T8, o1AYY A A=
oelsi=t| F&o] gt

2. 8119 & A2 EE
2

Getz W5-9] W22 33200 km*, Z0]7} 505 kmZ 2|t
209 Bt FH o2 ghobxl e, 1992dofA] 2001 Ale]
o= 1d9] -36 £2 cmQ] 11 %= H3}7} 7|25 9t Shepherd
et al., 2004). oFZAF o FIFE v|x|= T3 A el =
A7} EA3HH, 300~ 600 m Zo|of] H=F4ZS(mCDW;
modified Circumpolar Deep Water; 1.13~1.55TC), A=
50~100 mo]] G=+FZ4(AASW; Antarctic Surface wa-
ter; -1.5°C), o]& T $=3] Aloof| AL&4=3] (Winter Water,
WW; -1.14~-1.67C)7} ZA 3K Dutrieux et al., 2014).
3}=+4]54(Circumpolar Deep Water; >2 C)%= Dotson-Getz
Trough& &3 A& o233 ot 552 71248 52
R R E ENEPE)
A ARSI G ohgo] PR B B
ol 7HEE AL e o8 FFE W=th AT S
A4S0l o AR AlAsh, Atbart gol
Sho . =32 AAA o2 ZAstckBiddle et al., 2017).

l..

Getz ‘A’ W8 F2oA F25 As7] Sl AM22-
GC10B (73°98.2853'S, 115°76.9077"W)Z ] & A F5t5 1,
4 1249 molA A|F3E BRI ES] Fo] F4ol=535m
O|tHZH 1). AM22-GC10BFoj= T o] thet AUt &
QF T} X-A AR B4 A3, sHR=HE diamicton
(260~500 cm), sandy mud (260~ 160 cm)Z} bioturbated
mud (0~ 160 cm)2 o] Fo]x glom, 29 AFE 25t
o] 0~260 cm 7o A= 10 cm 7HE, 270 ~500 cm 7F
o= ~80 cm 7HE o2 & 31719 RS BASAT 1
Y 2). F& & ¢ H22 ¢5te] Bak and Lee (2017)2]
Y PAE SASIAOn, F2 AREAS 98 4P
AAEE Scherer (1994)9] HH-& 7 5ko] ARG 2}
SO 2RE YFI ARAIR 2 gofl F2 F4AH10%) 25
ml} A4S Aa(35%) 15 mIE H71eE & 7FEHH(hot
plate)]ol| A 1A]7F o4 7hggtet. 2212 F2 A4kt 3t
sl 15 miE A7 B & F 24402 A= 9
AT 13} E54: A3 92 381 o4k wkEsto] Alo]
U 3e4 BASS BT gAY AUE F RRES A
slo] Efo|=Z2tA7) AR H settling containero] @il
28] AZ7](%F 50C) SholH Ax AZITE HAAE o]




== OLIZHH0N 7E =2

23l AWIFETAE AT &, Zeiss Axioscope 5 F
SHn| 7S o]-8-5to] 400-10008)= 2} S0l 4] 300714
oS FAsIH e, A7 wi-- AL F o A= view
field S 3007} o]} Tttt

A= R ¢k F o]0l A HR-&(magnetic susceptibility,
MS) ZF2 1 cm 7H2 © 2 Bartington MS2C AAIE 0] £-3]
o] S Aol A S helek

3. 2t A E9

317X 24

AM22-GC10B9] Z} F O 2 HE £ 224 5059 %
7 FREMeH, AF 249 AY=E = Al =7
0.5~8.3 x107/g HYE Yehth A28 2 A
7V thFo 2 AvEE F£L Fragilariopsis curta (34.2%)
o, Eucampia antarctica var. recta (18.4%), Shionodiscus
gracilis (4.5%), Fragilariopsis ritscheri (4.4%), Fragilariopsis
vanheurckii (4%)4=0.2 AFZEQa YR 259 A&
$2 uhe 7 wE At B

ThAHE ZHE 100~ 1600 x10° SI19] W2 yepton,

S 0128 et BgtJ|I= 265

T2 9] Ab&o] H2 0~260 cmof| A= Mgk oz o
U2 BHPon, N2 A&l A HA] gh= 260~500
cm 7HA]E =2 ZH>800 x10° SN BFTHY 2). that
& P2 Wk sk Al7lole SAEAEY o=
A3f =2 gho] vehtal, Wt FEsAY == Al
7lole B35 Aitgol AR Frs] wiEe] W
Zro| Uelu= 73Fo] Qltk(Jovane ef al., 2019).

3.1.1. =X &M
A7 5o AM22-GC10BRHE At&d £8 F59 4t
= X5 AR 3NY S-S 2ASATHE 3).

TFZRAAY I: 260 ~500 cm

T 2T 12 Aol A9 gl TR0 2 A 20 4
& 9 HEo] ofFE 7| A5 FiFo] SAIRE SE =2
< A|AJe

2] 11: 160~260 cm
o] Fro| M= WERI F. curta, F. vanheurckii, Fragil-

,;D‘ydtson-G\e‘tz
- Trough
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Fig. 1. Location map of core AM22-GC10B in Antarctica Bottom depth (colored, negative) and ice shelf draft (adapted from

Arndt et al., 2013).
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ariopsis obliquecostata, F. ritscheri, Fragilariopsis tur- guelensis, Odontella weissflogii®] AFE2E ATHoZ2 =
giduloides X Stellarima microtria® AF&0] AtjF o2 £ Al el 7kt ad 3). sjSo] ot 5
B ek B9 BAE02H Fragilariopsis ker- A LERRE B9 2 248 HojZc)

VC415 AM22-GC10B AM22-GC10B
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Fig. 2. Age of deglaciation based on the magnetic susceptibility values of the VC415 (Smith et al., 2011) and AM22-GC10 cores
(this study) and sediment core log for AM22-GC10B.
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Fig. 3. Down-core variations of abundance of the sea ice and open water species, and diatom assemblage zones from AM22-GC10B.



HZFFAY I: 0~160 cm

7= Y Mo F5HA Uebtd si8E2l Fovan-
heurckii ] AF&0] AR A O 7 Fo0E5MW, F obliquecosta-
ta, F. ritscheri®] A2% ZHadt= Z3ES BHQItH1d 3).
olo} 1 o2 afel FgRelol N WA Aea o
R E. antarctica var. rercta®} A F3lE21 Thalassiosira
antarctica®}; Shionodiscus gracilis®] AF&0] 2 23|
1o vjgto] Feiz| o= F7lsh= s HRITHH 3).

3.2. NEt3 Y EQ

AM22-GC10B310] E|ZRell A Alth XA1% 2 Aol
5 F27He] AHEo] A9] ehhx] ezt 2T 10141
T2 Aol A9 T, thAHE Zho] BA e Ao
2 Ho} 2o A3k Ao S e BHe Az
TH2S 4). Smith ef al. (2011)2 & A7 o]9} Q13
ol A ZEZE VC4159414] siA]of] R 714 H/eH(grounded
ice sheet) 373 0 2 HE W o] 1= F73(open marine) >
2 Aol =774 W3} (facies 3; subglacial), ¢ FA
Xl (facies 2; proximal grounding line), AAZ o2 7ule
3|9k (facies 1; seasonal open marine)o| A EZE A|7}X
Sxare ik debd, 2U 12 2} Ao 4
29X o AL mol WA m Pl SI5iE Wotoht
B0 HHE Ao S 2 1k 7o A

Chaetoceros RS (individuals)

Valve x107/g

S 0128 et BgtJ|I= 267

o il 0.5~3.2 x107/g Bl aidstaL, thakg Ftol
THdte oIt 2™ 4). o] Ftoll A= HYE(F cur-
ta, F. vanheurckii, F. obliquecostata, F. ritscheri, F. tur-
giduloides R S. microtria)®}, 51ZE2 F. kerguelensis?}t
0. weissflogii®] At&o] A Uebdth 19 3). ®3h F9H
EAK Chaetoceros RS)2] At&0] Z7}8tcH 18 4). o] &3t
+4 W3S st A oA Ueligd Bskst
A B2 E oA AdA o2 A sfgetE o= s}
= Ho|zto 2 Hls9K glaciomarine)E7E 0 2 A ZHE
t}. o] AJ7]o)l AREE7] ARFSH= F. ritscheri= S &
T=7F0-3C Y o) 71 FR5HA T, 3 (sea-ice) A
& 717ro] Az /NE Y o 7P FRSHA vehdTh E3,
ol W FREG S SBoN o FRapA
SARE AL 95 BAL AST R AAbET
(Armand et al., 2005). 2 Mol A SRR A 74 Z
HoHA AbEE ] AR2 245 aske A Helth
F. kerguelensis= @7 ‘d=3l EHZoA AlsHA 4t
Z5+&= FA Q409 (Burckle and Cirilli, 1987), E3] 3
W o] BEZofA WA= HAEoA FEHAA A=d
THEsper et al., 2010). 12U}, E|ZEo| 49 A& &
A2 mAIgE aZke] A9 gafol ofsl FTF HoiE
7t 2 5 Stk A& asjiof 3tk @A F3pollA F
kerguelensis->- ‘HHte] 58 5% FH3HA IEETK Cortese

MS x1075 (SI Unit)
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Fig. 4. Down-core variations of Chaetoceros RS, valve abundance (x107/g) and whole-round MS (x107) from AM22-GC10B.

The paleoenvironment changes from subglacial to open marine.
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and Gersonde, 2007). Thoma et al. (2008)9] 2]} 7=
oFeAls) ajoyst male] olahe 2ASE B o
s} A71%k0] BHEO R ol SopAA thER0 2o 23k
AlZ4>(Circumpolar Deep Water, CDW)2] &50] Z7}35}
L R0z et tetd, 22T T o)A F kergue-
lensis©] AF&0] F7Fsl= A2 0|83 CDW 859 F3F
o2 sj4E 4 3l

Warh SR o), BET AU e $47]
A H¥33 9 T F2 2US TSR FHEA}
FH3} E|&Z0] A Hillenbrand et al., 2010). Leventer
et al. (20062 BT hFRoIAE Ho| Frat g5
7H A=A S 23Ul 2 dite |
o] Yoju} FH AL FHSHA vepdtiar dsiith ®
gk R GE Bl 240 Aol osiA silEA
(sea-ice edge) F-Lol|A FHEZXE FA5HA ElthLeventer,
1991, 1992; Crosta et al., 1997). o] &3t WA HZ= o
At & A EH FHIERL AbZo] JHE 445 F7}
8= S ek

oEAIS T FAlFol YAg FE &2 Z(Hunt Bluff)
o] upAg} Ws}7| & ofute wix|t Wsty] SH7](21.1 +
5.8 ka)ol| A|ZtE]o] thF-gol| A WAko] & s] SEIGH A7)
21 9.6 £ 0.9 kaof] Bt Ao 2 W31 Z]¢itk(Johnson ef al.,
2017). T3}t Smith et al. (2011)2 Dotson 51} Getz 1)
B ATE Sl AR oA T HlE) $E= AR E
B 22.4 kao]] o] AIZE S-S BHETh o] Woh= 13.8 ka
o 7+ thE5o EEHI, 12.6914 10.1 karto]ol= Wy
§ tiE-50] @A W5 AAA ek 10~ 12 km HojZ A
A7A] SEtt B 131tk V4153 AM22-GC10B
s10l8] $1A17} - 77 BES 9lof A) 23o]
of 9= VCA15TO2] tAg Zhat vlme) 2 A, 72
20 I ekl folitez, Warh @A) W
AR 77ke ARZHA] =52 A 10.1 kaof| tiu|E o
QT Smith et al., 2011)(H 2). 281}, A5 WA &
EA7IE gl YeiAe 59 Y4 E4 93t A
ZAo] gt} FAY 12 F& A4 1.4~8.3 x107/g
Helold, tiaks g2 A 11 vl ot gt o]
TR = FHEA AHE0] FHSHA UEdTH1E 4).
F. curta= 2] (fast ice)T} 3% (pack ice)o| A E=53HA
ArEE AS3HE oA g 33 AXRZAE
uf] & & 835t Garrison et al., 1987; Leventer and Dunbar
1987, 1988, 1996; Cunningham and Leventer, 1998). <%}
o el A= o3&t F curtaz} -9 F-55HA AHEETh T
antarctica= FHELE dA ot EFHE
TH(marginal ice edge) TF A= LX} ABAAZ A Q%1
H3FS- 5] (Leventer and Dunbar, 1987, 1988, 1996; Fryxell

and Kendrick, 1988; Leventer, 1992; Leventer et al., 1993;
Taylor et al., 1997), ALY ST} wohy+= BAF HS(platelet
ice)5°] Y= FAHYAE A= rHHasle and Heimdal,
1968; Villareal and Fryxell, 1983; Smetacek et al., 1992;
Gleitz et al., 1996). T. antarctica®} S. gracilis= Y4+
(Cold Open Water)o]] £E3}H, 7L dj4H =2 7}
2 S 7Rk EAj AW o 270] EARE UE
Wck(Barbara et al., 2013). I+ U19] T antarctica~= 3}
ROl 71 EREA UERAIRE AR s st
AEFE HolH, S. gracilist 60 cm F2 AFollA 7St
= S Bt

A oA A o g2 FHRSHA Uehds= Cocconeis
spp2 10 m o2 S=Alol|A] AJAJ51(Whitehead and McMinn,
1997), sigte] zsifoll A F/odFol e WS 42
20tk o] F& W7k gl 717 B9 Sl e URE
A Ael= Aoz GEA UthHeil, 2006; Barbara ef al.,
2013). wEhA, - = AEARL S oA =A

HES &+ AUtk

4.2 E

= o}l AIS T Getz A’ Ice Shelf (&) S1oflA]
AF g ol EAE AM22-GC10BE £A4I5te] F 224
s0%9] 28 FHsRC0, o2 viEoR B4 A7) 5
oH g BE WSS sjelelgit). 72 A4S BEE 1
21 g 05~83x1079] W2 A3 o] 7]
rom, FAY 114E A A& gherh

FE 2AS NUET FohES) 4 HE P4 2 R
&30l ojstel 3709 ZAThE Ageksich. 2 1 260
~500 cm)& 27} A7) o] 3L Hl3}51E(subglacial) S
7oA = &E Al71of s =, - 1T (160 ~260 cm)
+ 2 1Eo 243 A7) oy s FE9] AbEe] A
A Yehes A 22 Hol WelshH 79 J7F ool
A AAF o= FR]o] Sol=x B3 (glaciomarine) T+
7oA FdE A= st TR (0~ 160 cm)=
T 1hEo] S5 FHFA AbEe] S5k, #
HIEALO] AbEo] FHE Ao R Hol AdA o= JYE 3
%H(open marine) oA E| 2=t Aot WA FE
o AI71E &7] Al dH S70] Basht A WE
Aol 77k A= W7t w2 A2 7129 97 2
THSmith et al., 2011)2} thu] 3] & o 10.1 kaoj] s ch

A =

o] QA FaEl e B IA AT “H)
24719 A WA S8 9@ Sk 23 Heh AT(PE250



= OFEHIGH0I 7= Z& S 0188t 1=HE ol )|1= 269

90y TR} AT IS A REAIN) 0] Afglos Faely
Aeke] 2)9-L Hho} Z=3E AHNo. 2022R1A2C1091796)
QT =EAAT PO R 2L SRl AR AE
7 2L 7AE =gyt
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