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Holocene Glaciomarine Sedimentation in Marian Cove,
King George Island, West Antarctica

Soon-Keun Chang' - Ho-ll Yoon!

Polar Research Center, Korea Ocean Research and Development Instifute,
Ansan P, O. Box 29, Seoul 425-600, Korea

Abstract: A 2.3 m-long core obtained from Marian Cove, King George Island in the South Shetland Islands, West
Antarctica shows clues to the glaciomarine sedimentation during the Holocene. The lower part below 115cm-deep of the core
is predominated by coarser material such as diamictons compared with the higher part above 105cm dominated by finer
material (thythmite and massive muds). Based on the granulometric features the coarse materials are generally supposed to be
glacially-driven and basal tills, whereas the fine materials appear to originate from various sources such as meltwater-supplied,
glacially-supplied, wind-blown, and organic origins. However, the presence of erratic coarse particles in the finer materials
suggests the ice-rafted origin of the relevant materials. The lower part below 105cm-deep of the core was characterized by
lower TN, TC, and TOC contents, and by higher TS and CaCO; contents compared with its upper part. No significant
changes in C/N ratio were shown throughout the core.

The ice cliff along the east side of Marian Cove seemed to locate to the west by 1.6km at 8,300 years B. P. on the basis of
the repetitive occurrence of thythmite and diamicton. Since the retreat of ice cliff in 7,970+70 years B. P. the sediments of
Marian Cove were dominated by fine materials and ice-rafted materials. The abrupt increase of coarse materials in 175cm-
deep seems to result from supply of coarse materials due to earthquake or other drastic phenomena.
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Fig. 1. Study area. The solid circle indicates the core site,

AT R FAEY

AAE 5500 EF Ao} A7 FE2EAEE
ok(Yuzhmorgeologiya)Z &] FHAIF7|2 1997'd 1€ 2
d AFAEA AFA A1001E FS5HT AN A
& AR vhElot Aante] FARE E9 625 12+ 50
%, M7 58% 463 5030|8 F4& 110me|t} (Fig.
D, AFAAL WA 1.6km A= HolxoH, I5
gk AlAl(Fo] 232em, A7 10cm) ol EAE]
o] TR SV

AlFA A10-012 AT A SAATAE Y
2|28 Agella Zo| WEkog w02 HNH
FE H A8 Aol 7A=Y, =3 Sem 1H
o2 ANgrl AR =Gt A7t RS
A=A

Y=L 80CE 4 B¢ d=" AEE 30% F
A A2H0)E A3 f718S AAS F 4 o]
AHE Z7] 625 vlo|AR)ANE ARE3he] F2GER)A
A(wet sieving) 2 AW EEHAET YAEHES &
2]gt & AzAZ dz2d AHAE A EL Roe-tap &
712 AAs, Yd=EE #Eg-g T AxE YHE
AE 2 I23E 300ml2) 0.1% Calgon &)} 9 th&
Z2FE719 A7|AE712 ddstA Bz F
Micrometrics Sedigraph 5100 X-4 JE8A7]2 EA4
Yok, Y=EHAAE vl o2 Folk and Ward(1957)
8l o2 HASE TR FHHTN 2= v

lo

N



278 z23.gsy

NAFES T

Aao 9 T3 f8e] TS 80TE 49 Bt
AZE ANEE BT ThE o, #437] 3d Al
10mgS 71=7]olA 2A17F A=A = Carlo-Erba CNS
4712 B @abdae] F2 oA AtE
A S v e R A frIesdRe]
2 AxdE AEE 10% GHHC)E Ajs) Frga
AE-S Aol t}L Carlo-Ertba CNS #4712 B3t}

HAES] AdARSAE 93l oF 3gre] ARAEE
TAHE 3B = Institute of Geological &
Nuclear Sciences2 Hul o], 7} & A g R A 7
(Accelerating Mass Spectrometer, AMS)Z 23]t}

op

O

CORE A10-01 (Marian Cove)

[__sand

|__bravel | J
E=———— <« 5313yrsBP (5cm)

Classification

20

40
Massive mud

80

8646 yis BP (103 cm)

Weakly-stratified diamicton
_Massiva clastmoderate diamicton |

120

Rhythmite

140 Weakly-stratified diamicton

Massive clastmoderate diamicton

160 |
) Rhythmite

180
Massive clastmoderate diamicton

200

220 Massive clastmoderate diamicton

{cm)

> -—— 13461 yrs BP (232 cm)

Fig. 2, Description of the core A10-01,
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Fig. 3. Downcore granulometry and textural parameters,
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Table 1, Granulometric compositions, sediment types and textural parameters,

Depth Composition (%) Sediment Type Textural Parameters
(cm)  Gravel  Sand Silt Clay by Folk Mz(Phi) St.De. Skew. Kurt.
0 10.4 32.6 57.1 sM 8.74 3.41 ~0.48 2.29
5 8.8 34.0 57.2 M 8.69 3.37 -~0.56 2.60
10 9.4 30.7 59.9 M 8.83 3.40 ~0.63 2.55
15 10.3 30.7 59.0 sM 8.72 3.4 -0.66 2.72
20 6.9 33.2 59.9 M 8.97 3.11 -0.40 2.08
25 4.1 15.4 28.4 52.1 (g)sM 7.74 4.33 ~0.65 2.36
30 8.7 30.2 61.0 M 9.04 3.27 -0.51 2.13
35 6.6 31.3 62.1 M 9.15 3.11  -0.49 2.15
40 8.9 32.0 59.1 M 8.91 3.23 -0.42 2.03
45 9.4 34.2 56.4 M 8.67 3.19 -0.32 1.98
50 11.8 31.5 56.7 sM 8.57 3.43 -0.50 2.37
95 9.8 31.7 58.5 M 8.74 3.25 -0.43 2.17
60 3.0 16.3 27.3 53.4 (g)sM 8.05 4.02 -0.62 2.59
65 14.8 28.1 57.1 sM 8.62 3.52 -0.39 1.86
70 2.4 16.3 27.4 54.0 (g)sM 8.20 3.90 -0.56 2.51
75 16.1 30.8 53.0 sM 8.30 3.53 -0.26 1.79
80 16,1 - 30.3 53.7 sM 8.36 3.50 -0.26 1.77
85 14.2 31.2 54.5 sM 8.44 3.40 -0.26 1.76
90 13.1 32.4 54.5 sM 8.34 3.60 ~0.55 2.48
95 3.7 11.9 32.1 52.3 (g)sM 8.06 3.92 -0.67 2.84
100 14.4 32.9 52.8 sM 8.27 3.62 -0.33 1.99
105 15.1 31.7 53.2 sM 8.21 3.70 -0.49 2.29
110 18.1 33.9 48.1 sM 7.70 3.58 -0.27 2.19
115 15.4 30.6 23.4 30.6 M 5.08 4.98 0.05 1.83
120 0.6 23.1 33.0 43.3 (g)sM 7.13 3.55 0.02 2.15
125 0.6 21.4 55.5 22.6 (g)sM 7.05 3.61 ~0.01 2.47
130 17.4 35.1 47.6 sM 7.70 3.49 -0.15 2.08
135 2.3 21.3 51.6 24.8 (g)sM 6.95 3.76  -0.22 2.64
140 12.6 21.8 41.6 24.0 M 5.67 4.63 -0.22 2.23
145 6.9 24.9 28.6 39.6 M 6.50 4.49 ~-0.24 2.04
150 2.7 14.0 56.3 27.0 (g)sM 7.34 3.51 -0.37 3.32
155 12.4 24.2 25.8 37.6 M 5.89 4,87 -0.16 1.81
160 9.6 25.5 25.7 39.2 M 5.97 4.69 -0.19 1.94
165 0.6 15.7 44.6 39.2 (g)sM 7.53 3.5 -0.15  2.49
170 10.8 28.9 22.4 37.9 M 5.51 4.58 -0.09 1.89
175 49.6 36.9 5.0 8.4 msG 0.63 4.03 1.63 4.68
180 22.0 43.7 13.3 21.0 anS 3.33 4,69 0.59 2.21
185 18.2 34.8 18.6 28.4. M 4.16 4.70 0.19 1.78
190 15.3 41.1 13.1 30.5 M 4.14 4.54 0.25 1.9
195 12.9 35.9 20.1 31.2 gM 4.89 4.69 0.17 1.82
200 9.1 24.9 28.4 37.6 M 5.96 4.45 -0.21 2.19
205 12.8 34.0 13.8 39.4 M 4,93 4.35 -0.20 1.83
210 8.2 23.6 31.7 36.5 M 6.20 4.52 -0.23 2.07
215 10.1 23.6 26.4 39.9 M 6.36 4.95  -0.19 1.78
220 20.6 34.0 17.8 27.6 M 4.34 5.16 0.31 1.77
225 7.1 38.6 21.7 32.5 M 5.54 4.72 0.20 1.71
230 6.3 36.3 21.0 26.5 M 4.46 494  0.29 1.85
235 17.9 36.4 20.4 25.4 M 4.23 4.91 0.35 1.88
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Table 2, Chemical composition and absolute ages.

+
Depth(cm) TN(%) TOC(%) TS(%) TC(%) CN  CaCO3 (%) c°:"é°,‘.°d
0 0.052 0.271 0685 0406 5215 1.125
5 0.043 0237 0.655 0405 5543 1.400 5313£71
10 0.042 0219 0605 0362 5201 1.192
15 0.036 0.193 0695 0334 5393 1175
20 0.037 0.2 055 0323 5418 1.025
25 0.044 0.228 0583 0393 5.167 1375
30 0.044 0.241 0743 0382 5491 1175
35 0.044 0237 0661 0377 5373 1.167
40 0.042 023 0683 0368 5481 1.150
45 0.043 0222 0595 036 521 1150
50 0.046 0242 0559 0373 529 1.092
55 0.044 0244 0667 0379 5591 1.125
60 0.05 0.265 0675 0416 5348 1.258
65 0.043 0.249 0603 0365  5.809 0.967
70 0.045 0239 0.7 0374 5349 1125
75 0.044 0238 0656 0371 5367 1.108
80 0.039 0209 0616 0324 532 0958
85 0.041 0.159 0746 0329 389 1417
875 0.051 0274 1107 0458 5405 1.533
90 0.035 0.188 0994 0296 5.437 0.500
95 0.025 0.138 0988 0231 5425 0.775
100 0.025 0.137 0937 0238 5462 0.342
103 8646£70
105 0.026 0.136 1108 0249 5176 0.942
110 0.015 0.088 2283 0228 5733 1.167
115 0.015 0.082 2635 0267 5441 1.542
120 0017  0.093 2416 0261 537 1.400
125 0.017 0.086 2261 0244 5121 1317
130 0.017 0.091 2364 0258 5539 1.392
135 0.016 0.072 2.52 0.247 4643 1.458
140 0.016 0.084 2355 0266 5158 1.517
145 0.016 0.088 2573 0241 5559 1.275
150 0.018 0.102 2121 0289 5553 1.558
155 0.007 0.04 2403 0347  5.409 2.558
160 0.009 0.047 2258 0342 5484 2458
165 0.017 0.103 235 0259 6109 1.300
170 0.008 0.065 3205 0211 8461 1217
180 0.002 0.022 3005 0178 8951 1.300
185 0.005 0.027 3052 0167 5142 1.167
190 0.007 0.045 2588 0244 6149 1.658
195 0.009 0.048 2247 0261 5482 1775
200 0.016 0.082 2479 0276 5211 1.617
205 0.018 0.1 2239 0333 5467 1.942
210 0013 0.066 2442 0236 5191 1417
215 0.009 0.05 2447 0307 5603 2142
220 0.008 0.043 2363 0333 5308 2417
225 0.008 0.043 2103 0328 5345 2375
230 0.006 0.043 2052 0315 6827 2267
232 1346198
235 0.006 0.047 1819 0321 7645 2.283

*A 1300 years reservoir correction (Gordon and Harkness, 1992; Domack, 1993) was applied to
all ages.
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Fig. 4, Downcore variations of the chemical components,
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Fig, 5. Schematic model for glaciomarine sedimentation in Marian Cove(modified after Yoon et al,, 1997).
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