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Abstract: Compilation of informations on occurrence of metallic minerals known in Antarctica per-
mits crude definition of metallogenic provinces, which are the East Antarctic, the Transantarctic, and
the Andean metallogenic provinces from east to west. The East Antarctica is the oldest banded iron-
formation province of Archean and Proterozoic age extending from Queen Mand Land to Wilkes Land.
In this province, Fe-oxide veins, basemetal, and precious metal deposits have been reported. The
Transantarctic metallogenic province consists of two subprovinces: a Ross subprovince of late
Proterozoic to Paleozoic age containing Cu, Sn, REE deposits in the Beacon Supergroup and a Ferrar
subprovince of middle Jurassic age containing Fe, Cu, Co, Cr, Ni, Pt in stratiform mafic intrusions such
as the Dufek intrusion. Geologic similarities between the Transantarctic province and Tasman Belt of
Australia coupled with Gondwana reconstruction indicate that the future discoveries of additional
basemetal and precious metal deposits are possible. The Andean metallogenic province of Mesozoic
and Cenozoic age extending from the Antarctic Peninsula to Marie Byrd Land consists of a broad cop-
per subprovince and a minor iron subprovince. Copper subprovince contains Cu-Mo porphyry deposits



and hydrothermal veins which are closely associated with Cretaceous and Tertiary Andean plutons.
Iron subprovince contains magmatic iron ores in mafic intrusions and lava flows. Geologic similariteis
between the Andes of South America and the Antarctic Peninsula, coupled with Gondwana reconstruc-
tion, indicate that large and numerous metallic mineral concentrations are predicted. The western parts
of the Antarctic Peninsula and South Shetland Islands are expected to the most promising metallogenic

provinces.
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Antarctica To-day
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O Known large gas fields
nearest to the Weddell basin
O Southernmost large oil fields
(1-4bb; after Berhendt 1983)

Antarctic sedimentary basins with
potential oil resources, presently under
marine geophysical investigations

Phanerozows racks uphifted
angd differentially eroded

Selective qualitative metalliferous concentrations
n the upper lithosphere of the parts of
Gondwanaland surrounding Antarctica
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Fig. 1. Gondwanaland reconstruction of the southern continents before initial breakup in Jurassic and Cretaceous.
Numerous metalliferous resources occurred in crustal areas around Antarctica (After De Wit, 1985).
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Fig. 2. Map of Antarctica showing metallogenic
provinces (dashed line boundaries). Submarine
fracture zones in the Scotia Arc marked by dotted
line (after Rowley et al., 1983).
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Fig. 3. Map showing numbered localities of mineral
occurrences in Antarctic Peninsula region
(Rowley and Pride, 1982).
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Table 1. Summary of the published informations on the mineralized and hydrothermally altered zones in the Antarctic

Peninsula.
site location minerals & type associated age of pluton reference
no. elements pluton
1 Gibbs Is. chromite, Ni, Co,  diss, layer  dunite Paleozoic to  Dalziel and Elliot(1973),
asbestos Mesozoic De Wit et al.(1977)
2 King GeorgeIs. py,cp, s, gn, Ag, alt, vein, granodiorite 53-46 Ma Littlefair (1978), B.A.S.
mt, hm, qz, cal diss, brca (1979), Park(1991)
3  Greenwich Is. cp, mt, qz, cal, vein dike Mesozoic Caminos et al(1973)
ank, bar
4  South Livingston py, cp, cv, bn, tt, alt, vein tonalite 53 Ma Cox et al.(1973), B.A.S.
Is. sl, gn, hm, gz, cal (1979)
5 North Livingston py, cp, sl, mo,qz  alt, vein granodiorite 39 Ma Pride et al.(1981), Dalziel
Is. and Elliot(1973)
6  Brabant Is. mt, hm, mat layer lava flow Pleistocene  Vieira et al.(1982)
7  AnversIs. py. cp, bn, sl, gn,  alt, vein, gabbro- 54-45 Ma Pride et al.(1981),
asp, mo, mt, qz diss granodiorite 34-20 Ma B.A.S.(1982)
8  Argentine Is. py, po, cp, mt, hm, alt, vein, gabbro- 58-54 Ma Hawkes and Littlefair
mo, qz diss, layer  granodiorite (1981), Rex(1976)
9  Adelaide Is. py, hm, mt, cass, alt, vein, gabbro- 137-128 Ma  Rex(1976), B.A.S.(1982),
mo diss granodiorite 62-60 Ma Pankhurst(1982)
10 Trinity Peninsula py, cp, tom, qz vein diorite 392-358 Ma  Rex(1976), B.A.S.(1979),
11 Trinity Peninsula py, qz vein granite 174-139 Ma  Rex(1976), B.A.S.(1979),
12 Danco Coast py, cp, s, gn, Ag, alt, vein, granite 96 Ma West(1974), B.A.S.(1979)
qz, cal diss
13 Graham Coast Py, ¢p; PO, alt, vein, granodiorite 93 Ma B.A.S.(1981),
diss Pankhurst(1982)
14 Bowman Coast Py, cp, b, fl, qz vein granite 209-174 Ma  Rex(1976),
Pankhurst(1982)
15 Marguerite Bay  py, cp, mt, mo, vein, brca  Andean pluton 119-67Ma  Rex(1976), B.A.S.(1981),
qz, Au, Ag Pankhurst(1982)
16 Wilkins Coast cp, Au, Ag, vein pegmatite - Knowles(1945)
17 Cape Boggs py. cp, Au, Ag diss hornblendite - Knowles(1945)
18 Batterbee Mt. Cu, Fe diss Andean pluton 137-128 Ma  Rex(1976), B.A.S.(1982)
19 Alexander Is. py, hm, mt, cass alt diorite - Bell(1973)
20 Lassiter Coast py, cp, mt, hm, alt, diss, granodiorite 105 Ma Rowley et al(1975)
mo vein, stow gz-monzonite 95 Ma

Abbreviations; alt=hydrothermally altered rock, diss=disseminated, brca=breccia, stow=stockworks, py=pyrite,
po=pyrrhotite, asp=arsenopyrite, cp=chalcopytite, cv=covellite, bn=bornite, mo=molybdenite, gn=galena, sl=sphalerite,
hm=hematite, mt=magnetite, mat=martite, cass=cassiterite, qz=quartz, cal=calcite, ank=ankerite, fl=fluorite, tom=tour-
maline, bar=barite, Is.=island, B.A.S.=British Antarctic Survey. Sites numbered from the Antarctic peninsula on Figure

3.
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Fig. 4. Geologic map of the Barton Peninsula, King
George Island, Antarctica (Lee et al., 1994).
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Fig. 5. AFM diagram of granitic rocks in the Barton
Peninsula. The granitic rocks show good differen-
tiation trend of calc-alkaline series.
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Fig. 6. Photomicrographs in reflected light show the
occurrence of disseminated bornites(bn) and chal-
copyrites(cp) in granitic rocks of the Barton
Peninsula. Disseminated chalcopyrites are ubiqui-
tous in hydrothermally altered granitic rock.

Ztel Alde Mausg] ddolw (Fig. 5). w2
Cu ©]4x & Bo|uj(Table. 2), LAHAA
=M uwZEAM So] Cu-FTo] Aygaon Az
5] (Fig. 6) 542 Bt welA Barton®t:s
e ol FHAULF 3 wIFF wg
Ve F9 A4 Fade BA Y
d 7hsAdel Wi w& Aoz FAHAY. net
A Barton®txe F3tfel AdwHE falM e

AR drvddel da AAD 7
s - B A7) Besn,

ot | =2

| =
FZF) 5o F4F4FE East Antarctic 3
<+ Transantarctic 347, Andean ¥} 12 ¥
FET. o5 BTN FEHEFALY BEE 9



88 #

(=4

H-.ol&

-2

Table 2. Metal element abundances in granitic rocks
from the Barton Peninsula and average abun-
dances previously reported for the common
rock types(Jin, 1988). Copper is anomalous
element in granitic rock of the Barton
Peninsula. All the elements are represented in

ppm.
Rock Sample Cu Pb Zn Mo
type No.
Diorite  Di-1 102 11 143 1
Di-2 135 11 114 3
Di-3 343 13 148 3
Di-4 524 10 212 2
Grano- Gd-1 124 11 99 2
diorite  Gd-2 429 8 77 3
Gd-3 222 25 116 4
Gd-4 269 10 124 3
Gd-5 182 12 70 4
Gd-6 273 9 67 2
Gd-7 135 15 87 2
Gd-8 176 12 107 3
Gd-9 146 23 98 2
Gd-10 113 10 75 3
Gd-11 102 6 61 1
Gd-12 119 10 79 4
Gd-13 161 24 138 4
Gd-14 123 6 42 2
Gd-15 116 10 101 2
Gd-16 135 10 111 2
Gd-17 137 10 96 1
Aplite Ap-1 167 50 83 4
Ap-2 137 12 116 3
Average Diorite 276 11 154 2
of Barton Grano- 174 12 91 3
diorite
Aplite 152 31 100 4
Average Normal 40 12 75 1
of World Diorite
Normal 10 20 40 1-2
Granite
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