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Abstract . Core sediments of Marian Cove is classified into three sedimentary facies deposited in the gla-
cialmarine environment : 1) waterlain till of the lower part, accumulated just below the grounding line, 2)
interlaminated ice-proximal deposits of the middle part, formed by the combination of underwater flow and
iceberg dumping, 3) compound glacial-marine sediments of the upper part, deposited at sedimentary en
vironment similar to the present. These facies, toward the top, are characterized by the sequence of de-
posotional events formed by retreating tidewater glacier with decreasing accumulation rate.

The combined analysis of core facies and seismic profile obtained in the study area represents that the
glaciers around Maxwell Bay and Marian Cove might have experienced the grounding line fluctuations
with the climatic changes in Antarctica after the Wisconsin glacial period: grounded glaciers extended to the
central basin of Maxwell Bay during the Wisconsin glacial period; as grounded glaciers began to retreat at about
15, 000-14, 000 yr ago, the central basin of Maxwell Bay became covered by postglacial sediments with an
average sedimentation rate of 200-214cm/1,000 yr ; the glacier of Marian Cove, which retreated at least to
the present position in the early Holocene, readvanced with minor climatic cooling in the beginning of the
late-Holocene, and then was accompanied by subsequent recession in response to the climatic change into
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current condition from 1,500 yr ago. As a result, core facies of Marian Cove was likely to be formed by the

process of the glacier fluctuation described above.

Key words . glacial-marine sedimentary environment, tidewater glacier, grounding line, Wisconsin gla-

cial period
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7z A9 o) -8 FA ) e E] AT o
2+ Island arc 3MHEHE] o8] 4=, B
2= Y9 A (extension) o] 27t 3Halkago]
Fejolag 7] olF ALE ek Keller & Fisk,
1987,1988). W34 2h&ol oa] A=l A¥A
q Fg 2l Haduke £ 8Km, o] 15Km, ¥
A 470me) ZHe wkemA], sAHAE 2
7R A&E FE3a4-9] E-o] FEH L rHKim
& Nam, 1991). H2Ugke] 5% A3k vl

2k % 1.5Km, Ze°l| 3.5Km, B4 100m
ez gl diidEe] WA Es UL
(Fig. 1), A5} &} zkge vehle 25733 6
Am-e wpEe] gHAER Wesich(Fig.2). W2l
nke] At} vhe] gkaake] Bl = of2 source
Hlal5o] opd T 7| F o)) &b 7153 =7 28]
tidewater glacier®] |2 7 44 80-120m Z
o]l 4 grounding ¥} ¢lt}(Fig.1) (Anderson &
Molnia, 1989 . Powell & Molnia, 1989 ;5 Orheim
& Govorulkha, 1982).
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Fig. 1. A map showing the location of the seismic line (dashed and piston core (solid circle). Also
shown are the glacial setting of the study area (from Griffith & Anderson, 1989).
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Fig. 2. 3.5kHz profile of Marian Cove showing smooth slope morphology on which thin sediments

drape.

&) FzH73 7} E-ghx]of ohekit Wl <H(glacial-marine)
< &Ad3slar sJek(Anderson et al., 1980 :

Powell, 1984 ; Anderson & Molnia, 1989). °]2]&t
%] 22173 9] inner shelf A1l A= 2 1008 &
ok 8—9wl o] Welr)E AxHA grounding® 3}
£9] advancedl| &gk A2 2Hg-o] ukEE o] ghow,
Al C-14 A5 Aol A =)= s34
zhg-0) FAEL FH 2ol AN H=EA(Wiscon-
sin) ®W3}7] o]F-9 EAukg Fr]aL °'E]-(Elverhi
1984 ; Ruddiman & Duplessy, 1985). ZL2j=& =
2Ptz ve)gl Ank F9ol] B-Edh= WER 9
ZFA] ¥ 3}7] o]F-9] 37|15 Wl o A &
2o waks Subslelohd, ek 24e)(Groun-
ding line) &) $1*¥53} 2o a}2 ¥ %37 2] i3}
= a2 e Yo A F 3 ol HE o] ¥4 Fl
< 7lo]th(Domack et al., 1989). L&k

bz RECUASE ‘Z‘EQ} sl 5]"‘4 ¥} g - 2k8, e

John, 1973 5 Griffith & Anderson, 1989 : Do-
mack et al., 1989 ; Domack, 1989 : Bjorck et al.,

1991), vi2]qt 2ukg v EE Haddnke] w3

Azt 7ol djg Ao} 7% WEe] wE WeE
HshhE g A7 ‘3—7‘3}"4’

517—1% ?_TE.{ %—aﬂ ¥ 6}l°L R xz} & sk, o
FUnks} viejel Lnbel| Ao sl FE WIS
FAsto] Aubalel waok BxEe] AAAE o
33

tazat sfsich.
ANz g A

B o= g s QA 9] 2 3ke & 1988/89
Jol| AAsted 3% sz lE S AT At
Az e} Al FEHAE FAAEE o] &3k

433} 218 3.5kHz Boomer system-S A-8-3}
o 71E=gler, APALE ¥
S 22 A AYS B8 gAE
At

AA, JEFAL30% FAEFL90. INGARE
AHE-sled 2|59 f7l1Ed 'S AARS, 4
A (wet Sieving) 2 AP EAE¥} g A5

kﬂ-E] A] = 5] 754 &

= O B -
EAE-S 5435}
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Fig. 3. 3.5kHz profile of Maxwell Bay showing conformable, well-stratified reflectors in central

basin.
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Fig. 4. Vertical distribution of the core sediments : mud/sand/gravel ratio, textural parameters,

organic matter content, CaCOscontent.
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7189} &k FFAadhe P etk (Fig. 4). X-A
Abz Aol A A A1 3E A E-L 90cm S} 140cm 2 o) &
AAZ EH5A ] HIE AAlsle AlZER] 54
FEi, 7 gAAte) AAELe ANE &4

£ HAH(Fig.5). °l=lg =4
HEE TABIAL ole HAEE S B4 o9} R},

AA, FHAY I-& AF2(0~90cm) 22 H4k)
=2 P2E 2o)E pebbly mudE FA3=0] glon,
FE£44 AEagt 729 27] 1em») 9k 2k o]
vebdrol, 9588 F2 47 2cmolste] Wvpxst B
FE Al o2 FAFH Y. EEEE 2.50~
3.242A vl BaFaix]al o g A Al v]3) s
3l3L gravel¥} sand®] ek 71 We 10~22%
ojct,

A4, A= $75(90~140cm) 22 94
3 uAleH Fe 9] Al§dFo) 239%E rhythmic
bed¥ Rtk IAEL A7 1~6cme] Ak S
EFEa 92 Yvlee} PP w-ESEe 4
22 A3l AAEE FHelAolo)h AYAZL 0.5cm
FA9 AHF 1~4em FA9 YAe] wHEEE 1)
AFPEFYE Bold o529 AHARE HolHo|),
FFEE 2.68~3. 9424 w5 23F3H gravels}
sand®] §eke 23~52% o]t}

A, A3 -L 3135 (140~173cm) 22 347
1~6cm9) Hikt 958 £33 massive diamic
ton ©]™ matrix-supportedd =EZAto] Jeldr),
4] dute L FHEE o) Bakshe Ak uek
Aol gl Atz 28 Holx ddeth EFEs
3.61~3.73°2& v}-¢- B33} gravel# sand®] &
e 49~57% 24 71 Er}

2. NFEH=| 5EeH

EAE 37949 tidewater glacier”} Aol
$1#}813 91+ linear fjord system ol 419] 5= z}4-8-
2, 22k 2lle)) $x]3t iceberg calving™ 9
oll A} waterlain tille] B&¥ 1, 12k g<ld 3l

ol

L

A& AGollMEe ZeH 2 fdEe £83 subg-
lacial meltwater dischargecl] 2}&F underwater
flows} 9] 94 (dumping) ol 28l =g} 4
P g4 Eo] FE3= ice-proximal HHE-o] 3
=™, calvingA| GellA] Eojxd {5 E ol
IRD(ice-rafted debris)7} % T2 pebbly
mud”t &3 Z e Domack et al., 1989 5 Mackiweicz
et al,, 1984 ; Powell & Molnia, 1989).

E AFEAEY HAA M HAF2t A3 2
o]7] & F4HY] tleololwE(massive diamicton)
L2, o]ejdl tholol=EL waterlain tillZ} basal
tillel| Al Vel 2 &AM (Powell, 1984) |t Water
till-e- #3+] calving™} meltwater streamol] )8l &
Q=293 =1 ) ) 8} s}l 4] F-F5= basal
debris®ll J3] t}E thojol=]E R} gravel # rubble
2] gt F-2 v ok E-Ee]™, basal tille sl
Fzt7d o] kg W] QA Hlste] -2l A HAE
3} 52 Ee] £32 Bti(Powell, 1984). o]={g
HAAE J=FEet £718Y & 28I over-
compaction FEZ4] T#=+& o (Anderson et al,
1980 5 Anderson & Molnia, 1989), & =34
A|&E - 8] overcompaction® ol A @eow &
F71E kol 2 wt. % 014+l A2 MoKFigd),
a2k 2kl vkE WellA =49 waterlain till2
SRR

E A AHI o) 4] Yelis rhythmic beds J S E2E
9 jcd-proximal Al & ol 4] FZ meltwater stream>}
Ak (turbidity current), 222 f49] §3 S
o] dojA= EEHEY 5 EF=E(water co-
lumn sorting) 52} HAFA 23 3= cH Ma-
ckiewicz et al, 1984). ¥|23 &3t 71F] ti-
dewater glacierellsl ™7 meltwater discharge”}
kA 3= (Mackiewica et al, 1984 5 Powell,1984)
W duke] tidewater glacierell crevasse?t B
meltwater streamo] &% 7122 ¥ol (Griffith &
Anderson, 1989), ¥}2lt ARt A X meltwater
discharge’} ice-proximal E43H73¢ B 4%
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Fig. 5. X-radiograph of the core sediments
: 1)sedimentary facies 1 - homogeneous pebbly mud(0-90cm)
2) sedimentary facies 1I - interlaminated ice-proximal deposits of rhythmic bed(90-140cm)
3)sedimentary facies Ill- massive diamicton of waterlain till(140-173cm)
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£ Zlog ¥t 22 vielet &kl Wk 7|
HkekS Al A F91= valley source ]2 E

(Fig.1), "slell 3% englacial 2 supraglacial
debrisol] 218} calvingz Fell A= 4 &) g =l-go]
3] 2 AolcHPowell, 1984). Z#H x| Fo]
EF 3%t ice-proximal A F e A= FHRF7L E3]
Astel EZE-2) A)-E7} doJui(Powell, 1984),
meltwater stream®] underwater flowel] &) A8 A
B 2539 el o8 JAHE 1853 9
&3] PR3] 3K Mackiewicz et al, 1984) &
A9k Fig2el| 4 Bl 3o 2 A sAwedle A
AR oz wrEo) HdEBe] Wi glz, £ AFHA
EL FAAAA AH3 7] dEel, waterlain
tillel =44 Mt Helzel FAAE Rol =4
I+ 3% 2ohs meltwater streamel]l 23 un-
derwater flowe} o] W2k 8-& F5 whow] O
-1 ghalollA] ER) %2 oA =24 interlami-
nated ice-proximal ¥ HEZ4] =]

A 1 A A4 54872 F Bol=pebbly
mud”} e, EEAII9L GA] Hol&]l A E
Ho|i Qi) oleqt FEAARL o] B-FEAE
2A FAE 3 el 28 IRD7F 35l 3l co-
mpound glacial-marine ¥A&Z ¥-FEcH(Ander-
son et al,1980 5 Anderson & Molnia, 1989). Co-
mpound glacial-marine E2&-& 25¢ 714 €
FE3e 9T ESEHAERA A5 A
FEFE ¢5313 d=dl(Anderson & Molnia, 19
89), & AlFEHES JiEox ofsta 5
277} FrHE 932(Kim & Park, 1989), =3
A 1o il HAHFRE Holx] g AL OE F
Aayol] vlg ek 2helolA 71 9 g3
2533 A8 A4 FAAHNE R

*

ol HAA T,11, 8] HA873¢ S5 2,
QAR R NFEATY sFolN FEE BG4S
slahe) ek 2lalsh WolAl e B Wats

¢ T Rt ol AR AssielA 49

AlFE At EAe, ARE A4E 5] FAa
sl= 2 (Mackiewicz et al, 1984), 19} }#= 5
AE EAg Bolx HoltKDomack et al., 1989).
E A FEAEN A 771 E2 it 28] L sand S
gef FETr) Wadutld BARE EAgt &
ZAHYoon et al,1989) 3= 2] F{HEE ZAFE F
718 gk 7Hasta etild ) sand 9] e 57
e 43 £2A4S Rola glvh ohE A HdlA
23% TOCH=FH vlaslr] 93 Tsunogai et al.
(1987) o] A& vl wle} & {718 kel
kg el TOCE=FS F-sid <F 1.0-1.5 wt. 2 &
A, Hazde 3] AFEHAEAA Yeue
TOC#=F 0.8-1.2 wt. % (Suess et al,, 1985) Br}
o F£A4 vehdth, 25 Uiy ESESEA
£ biogenic-rich ¥4 E42] TOCFHL 1 wt.
% o|olw, F HAE FFol Aol AAF -
near fjord systemol| A& ®3te] 12}e-v gl A
HojAFE sand FeFo] L3I TOCEZC] 57t
sz Zlo] dukA el Agkelti(Domack et al., 1989).
Eg vlejel Aty o] U} Aol x| ¥l
(Yang,1989), $471 HAE2] =3ge] g =
g 2.1cm/1, 0004 oldold, Ao F71E
£ “clastic dilution effect” el &8} TOCE=ke] 7
=8} (Ibach, 1982), |9} vl&-<] E2go] 713
ZZ “rapid burial” ol 2% 2EH 2] ZU1E wHAY
ke Z7)3kcHAnderson, 1984) .

A#A o2 TOC T3} ehiked def, 18] 3L sand
e BEE AFEAES] ARE 45 a2
gl oA w BAge i HAA HIHE
whggt), qela] £ A|FEHAAL tidewater gla-
cier?] retreatell 9j3l AR o2 WsH =AHA
sl A A E AL 2 ALEHH o] F x4 3slH Fig.
73 et

e
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tlet 2 valley tidewater glacierg-o} S5 &9 & &
FdozA Lx3z 9or(Fig. ), el =4
e oot wis 249 dAsle] A 3o
sA BEal3 gIoH(Griffith & Anderson, 1989).
28] 3 Fig. 30| Viehde Fobe) ket sl o=
AR o)Al Ak EelE Zhe 9% HFA)o]
°F 30m (50ms)H#]e] AR EZHHKim &
Nam, 1991). °])#& AL F£2 T2 fd=E
A2 s HA 5 28 4=} (Eiverh
i, 1984 5 Griffith & Anderson, 1989).
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Fig. 6. Variation of the Vostok isotope tem-
perature record in C difference
Za) over the past approximately
40,000yr (from Jouzel et al,.
1987)
b) over the past approximately
10,000yr (from J.jouzel, perso-
nal data, 1988)

Jouzel et al., (1987)°] FHIFoNA A5 ¥
319 FHdE B4 AgE AR AXE G5
7] %43} 29 (Fig.6a), H=F4 93y

oy [e3
e

ol .
=

HolS - 2844

E-akel Hvl) Wbyl < 30, 000-13, 000034 Afejel
A= gic) zel 2 g SukEel A= 218, 0003 Aol
317} i Z advance® W4 (Payne et al,.1989)
inner shelfx1%9-& grounding® W3slE<l 2s) 34
& W9k (Elverhoi, 1981,1984), °1¥ 15,000 -
14, 000 Z5-E] West Antarctic ice sheet”} retreat
=4 (Thomas, 1979 ; Payne et al.,1989) inner
shelfA| ol F4)317] g2Ee] FA=gct. 23iH
At 40,0004 52 FFAL] V15 IE Sddn
(Heusser, 1989), Jouzel et al. (1987) ©] A 4]}k &
SH5-9] 715 H3K(Fig. 6) ¢ oPSa7x1 9 7|%F
W3l A DA dgse] dvke B3 (Cla-
pperton et al., 1989 ; Heusser, 1989 ; Markgraf,
1989) 52 Hol, Wxdute] wWEEX Fig. 6acll+]
Yebube 327]% sl aie} oF 18,0001 d Aol
HE advance=*] grounding@Al5A o<} A
L A4F91 L, 15,000-14, 000 HHE] W s1Eo]
retreats| B4 F317] A Eo] HAHUDE F
o] 7hgsltt. o1& #4ldly] fdiAe Hadyl
X3z B35 HEEFHERA HANNE FA4b
8t grounding® W 3}E°] advance® #4)<} 219
& 52 FAS odolok ghel,

Hagut glfellA] AHY A)1FEHE(2. 6m)
EZEHAES A A= 34 el o8 170
cm/1,000:22 FA4telodE ¥H(Kim, 1989), W2
Aukrc} ofael BaAl~Pe o] 22§ 260-270
cm/1,000%3(Suess et al.,1985 ; Venkatesan &
Kaplan, 1987) =} wlwa}s Awdgh 2 27} 318 4= 9l
ok ey HA gl s Bt ok g Al5r) ol
£l 170cm/1,000%3 2] ¥ 2824 Fig. 3vtelbe
A3 "HA4717 F4ksbH oF 17,600 0] "ok
T4 Fig. 394 4 s =we] 42 oF 480m (650
ms) 24] grounding®] ¥AFAI o] &F 250-310me]X]
7t (Hollin, 1962 5 Robin, 1979), Hd #3715t
slgemo] <F 100-130m 3733 3L(Elverhoi, 1984),
sl s)o) A= grounding® W37t 4 500m7HA]
advanced = $1-2# (Elverhoi, 1981), Hdutel]A

)
4

(<]
3
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i) pAle] Fhe-& A Absle A 9] v
450l ¥4 E AH(Kim&Nam, 1991) S0 &
£ d, 91234 W37l Fig. 39 siAa7H4] gr
U350 advances o] o]del] 24w 5]
E52 ANEYE Aoz AgE, oz 9Ag
wke] Ws FEAT oF 17,6002 HA4 7170 A%
AlAHE, vﬂ/&-‘:d_u}g] o} SA| el BEE s 4
9] HAHZL A7IH o2 SAFEA W] o] % F
Ae 3] F2EUe & 4 9t olo] zEked
ghale] 7P7he- ARG YPF H2 g0 FriHan
(Mackiewica et al., 1984), ZZH487ro & F4)
g HA7178 AAY AR o Aol A4
s2ejshy Havte] WislEo] FH-d 21 F HsIt
o] 483} advance$} retreat®] Ao} ik
A718] FA o] epFslia ¥ 4 Qick. a#Ee &
247k A4 W)Y F4 siA 7] grou-
nding® W32 93 3lglen], West Antarctic
ice sheet”} retreat=~] 2|23k k15, 000-14, 000
He] dixdutke] WIEE retreat=HA £ 3
7‘1“4"1] X393 3 “J?‘V] EAEo] g4
2 R0 2 noly, o]F TV E FAY JAEAEL
°F 200-214cm.”'1,000%d ] gt
vl gl 29hg $Hd3) 22 9lwd U37) retreats
7] A&7 A7l Hadnte] W) retreat® o1 F
24, oAz} o]of tf&) B gt A5} §17] el
& 4 i}, ohut Fig. 6aciAl B £24) 27]4] 9
2FA] W] o] F 7MY st 715E Hoelw, @
HAERE L= W3k 99,500 Ao Holx= &
A2 AR retreatFHTHe E3(Sugden &
John, 1973) 2 & d, wlejel £vhe] Wiste F2A
Z7)dle Aol Fale] AR7A] retreat E W&
22 ZAg, o ool A5 wiet 2], 3t
FZo2 A4E HA L] Frlshs HAY 54%
Hol= wiejet 4rte] A|FFAE A YA 3
T S o R 23 33 H3E°] T5em/
1,000:3°] 22 (Kim, 1989), Fig, 2] vehte <
dm F7)9) §HZL T 2H £7) o] 3o EAH] T,

)

nding¥ ¥

0

AA AFEAE(173cm)-> HolE 2,0004 A ©]
Fo 345588 & & ek webA oleg g4
718 27 FFA1718W, E2A 270 Holx
A=) 2] $A741] retreat= 1) tidewater glacier
© &g F2A 2] o)A readvance=oiok
o}

22 =64 tidewater glaciere] 13 A71H
22 B o 7]&ejsigHel o) HA-Fok(Eiverhoi,
1984 ; Griffith & Anderson, 1989). &E=&A °]%
AE FFHF A 7152 &R wH-Eo] AlSE
24 AR ¥ g o £33 J)EgE
FX1 Y 2(Fig.6b), E2A £7) °|F sj5dL A%
dsated 24 F714 6,000-5,0001 Hole &
A2) 4 B} ¢f 3,.5m7} v F917] o) Eoll (Po-
rter et al.,1984), whEjgt &gke] Wlslrl 1 )7
o] ¢l readvance %1 7F5A-2 Futslch, ubad
D)% (Palmer Archipelage) 2] E.2}41E 4 (Bra-
bant Island) }4} E2A] &7 retreat H% o
7 EEA F7] o] ke X]&‘J%Emfhﬂ
readvance® %->® (Hansom & Flint, 1989), &4
54-5550] A& dEAoMd(South Georgia Is-
land) o A= &2 A F7] o]F 93817} readvance = ¢
ek 2,200033] Hol 23 2(Clapperton et al.,
1989), =3k 2l ~EA(Livingston Island)$] =
37} readvance® 7134 z71e] <F 3,300-2, 700\
Aol A=A (Bjorck et al., 1991) 21 52 5
Rol, AxAM FH A Y] wlstEe] Fig. 6bellA]
el 24 7l &R 7] wstel WAt
A4S &< 45 9tk Fig.
6bs HE oF 3,000 HYE exdit o ¢
7150 & Bol7] Alatsted oF 1, 5000 Al A e
2EE B F, HR e g V¥R dsshe &
A& 2]l gEka] vleit gt A E o237 7%
H3}e] o] mE) A D7) &) W7} read-
vance® ] E2A 7] o|F Ao Foigldd
AES A3, o]F < 1,500 3 AFE Wiy}
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