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Chemical Weathering of Glacial Debris of the Barton Peninsula of King
George Island, South Shetland Islands, Antarctica: Microtextural Evidences
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ABSTRACT : Diverse microtextures and secondary minerals formed by chemical weathering were
observed in the glacial debris of King George I[sland. Weathering rind was observed in the block of
basaltic andesite tuff due to dissolution of calcite producing voids. Eolian volcanic glass altered to
mixtrure of allophane-like materials and iron oxyhydroxides at grain edges with relative concentration
of Al, Fe, and Ti. Biotite in granodiorite area was transformed to vermiculite and interstratified
biotite-vermiculite or very rarely to kaolinite and gibbsite. Pyrite in the hydrothermal alteration zone
was repalced by iron oxides, resulting in sulfuric acid which locally accelerated alteration of chlorite to
expandable clay minerals. Weathering of plagioclase and K-feldspar was negligible. Although glacial
debris of the Barton Peninsula has undergone weak chemical weathering with formation of some
secondary minerals, massive formation of smectite, abundant in nearby marine sediments, didn’t occur.

Key words : Antarctica, glacial debris, weathering, texture

£

k!
>

Z A} jearth@andong.ac.kr

— 181 —



3

Moo

A ARAAY ez ZNeks 95
Ve WAL ES] HEFEF LY A A+
oshd, detolE, =y, sfgevol =9 o

“ oA
=

R

3
%%}'W%%&%%E%%Eﬁﬁx
Aol A freiEon, AHEEE ¥
Aol Furso] vERITY {FYHAAY
Ao A fF8) =Y HJeong and Yoon, 2001
A HhENT WEtAdE Y HEJE 24 ¢
wHoz BYR FARUYY YERE 24

Hhgstn], 85ty FaHAEol A% HEFE A

o

A
A
=

1

L
.

).

Lo
L

4ol BE FAF 3ASEL BAUA o
(Jeong and Yoon, 2001). 181} Campbell and
Claridge (1987)= @= 3 whalel(Transantarctic

Mountains)¢] Z2}o]®e](Dry Valleys) E o)A
aFe 2HgolEY} o W2 2rd F 2
AN AAEASE 7IA v Aok AHxAA
2 959 g& Agrg 7|23 27 57] 9
o gehy Fohage Hrrt P o= xR

e

71 9

X0

Ol S AR A4EHY, FIMEZA A
ERE A= ZdEth =8 §49A9 3}
87 Falatgo] A3 At FEuE TR
HSHFEY HEFES o83 7]dA9] 18-
7 B o]&d 4 itk & HYHAEY
HEZESH Ao oata &3 F5Hz8ol
FAG AL T AAF2AERE T Y
HAE Well= 29Eo|EV} Bo] FiH Us
Aoz A UtkPetschick er al., 1996). 1
AL o7 wHEA get, st hsA
o2 7194 A AM 9 F3AEo] ofF e
olES AAE & F don, PEAM(Fig. DA
¥ AT 7ted 49NN H2EL a7t A
th kst 7199 HEFZEo] E¢E de W
st EENA ety F3 A e FEUd FE
FE A4S FEIV] AsAe wAzF E
oM gk ek o] 7hg Aget Agtibyolet &
ok B A3 uE e WA Ee] vAx
A7} w) A g stEA e A gld slety Fat A
3 HEFE Ao Bt R

&
f m
S
5\/‘\\\\0 - -
$O \ P o%__.
<
A0 King George 1.
o O —
%Q Study area
O
Livingston I. <
c’ ° ‘5«‘3?‘\
, \O "B
(5 Deception I. A\ -
N© (
N\ N
o® Ju——
o \?gj
g
0 50km & {/(o\"c /f :l =
0 3 TR
vy ]
o o P e )5S

Fig: 1. Location map of Barton Peninsula, King George Island, Antarctica.
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Fig. 2. Glacil debris sorted to rock circle wi
fine center by repeated freezing and thawing in
the periglacial environment. Length of tool = 35
cm.
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Fig. 3 Weathermg of basaltic-andesite block exposed in the surface (a) Field photograph of the block with
surface pits due to weathering. (b) Slab of the block showing weathering rinds of several mm thickness. (c)
BSE image of thin section of the inner fresh part. A = albite, C= calcite, Ch = chlorite, Mt = magnetite, P =
plagioclase, Q = quartz. (d) BSE image of thin section of the outer weathered part (weatehring rind) showing
pores formed by dissolution of calcite (arrows).
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Fig. 4. Weathering of biotite in the glacial debris on granodlorlte BSE images of thin section. (a) Biotite
gadually weathered to vermiculite and interstratified biotite-vermiculite. EPMA analysis data of the spots (1,
2, 3) are given in Table 1. (b) Weathered biotite flake in the glacial debris. (c) The image magnified from
the box in (b). (d) EDS pattern of kaolinite in (c). Al= gibbsite, Bt = biotite, K =kaolinite, Kf= K-feldspar,
Zr = zircon.
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Fig. 5. XRD pattern of weathered biotite separated from the glacial

debris on granodiorite. B = biotite, BV =
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Fig. 6. Weathering of volcanic glass in the glacial debris. (a) Basaltic-andesite volcanic glass with many
bubbles (BSE image of thin section). (b) Image magnified from the box in (a) showing thin leached layers of
several pm thickness (BSE image of thin section). (¢) TEM image of gel-like materials from the clay
fracton of glass-rich glacial debris. (d) EDS of the gel-like material showing the elemental composition of
allophane.
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Fig. 7. EDS spectra of fresh (a) and leached glass (b) in Fig. 6b.
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Fig. 8. Weathering of pyrite. BSE images of thin section. (a) Weathering of pyrite to iron oxyhydroxides in
the block of volcanic rock undergone slight hydrothermal alteration. (b) EDS of chlorite around weathered
pyrite after CsCl treatment of thin section. (c) Weathering of pyrite to iron oxyhydroxides in the
quartz-sericite rock. Mobilized iron precipitated coating the whole surface of the rock fragment. (d) Image
magnified from the lower right part in (c¢). Ch=chlorite, Fe =iron oxyhydroxides, Py = pyrite, Q = quartz. Se =
sericite.
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