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Interest in Antarctic geology started during initial exploration of the continent, Pre-IGY (1957-
1958) research involved mostly reconnaissance surveys resulting in rudimentary knowledge of
the general geological structure of Antarctica. The establishment of SCAR in 1958, following
the success of the IGY, initiated a new phase of coordinated international scientific research in
Antarctica. SCAR’s present science strategy emphasizes the understanding of the role of Ant-
arctica in planet-wide systems and global change. The emergence of the mineral resources issue
within the Antarctic Treaty System (ATS) in the 1970s influenced Earth sciences research by
stimulating more economically-oriented activities, particularly marine seismic reflection sur-
veys. In spite of speculations, no mineral deposits have yet been found in the Antarctic and
most prospects for exploration or exploitation are pessimistic because of both technological
problems and an unfavorable market situation. Stricter rules for the regulation of scientific
and logistic activities in the Antarctic may impose some extra difficulty for the planning and
conducting of science programs. Whatever the context, however, participation of Earth scien-

tists will undoubtedly continue to be extremely relevant.
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niarctic rocks auracted the atention of virtually

every expedition 1o the continent since the pio-

neer days of the “heroic age™ in the XIX century.

The limited number of exposures {ice-free areas)
which comprise about 1% of the continent are mainly
situated near the coast. Therefore, they immediately
drew the attention of expeditions secking ice-free ground
o establish bases {Fig. 1.

Despite this amention, the first century or so of Ant-
arctic geology prior to the IGY (1847-1957/58) resalied
mainly in scattered observations of small areas and pro-
vided only limited insight into a complex geological his-
tory. In the mid-1950s, knowledge of the geological com-
position, structure and evolution of Antarciica was rucdi-
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mentary, and broad-ranging reconnaissance programs
were predominant in the Earth scicnces. By the end of
195405, geobogical rescarch had established that East Ant-
arctica was n shield area with a basement complex of
mainly Precambrian schists and gneisses overlain by Pa-
leazoic and Mesozoic sediments, and that West Antarcti-
it appeared o be composed of greatly deformed Meso-
#zoic and Tertiary sediments fairly similar 1o the Andes.
The structural relationships between East and West Ant-
arctica were (and still arc) a major geological question
{Fig. 2).

Post-IGY years: The role of SCAR

Coordinated international scientific research in Antarc-
tica, initiated doring the 1GY of 1957/58, provided geo-

MARCHAMRIL 1307 = VOLLAM 43 @




Flgure 3. Generalized crasial thickess
mag of Aniarciica (Doake, 1987)

imernational scientific coopera-
tion and free exchange of scien-
tific information provided the
basis for the establishment of the
Scientific Commiftee on Antarc-
tic Research (SCAR) in 1958, a
body of the Intemational Councit
of Scientific Unions (ICSU) in
charge of the initistion, promo-
tien and coordination of scientific
rescarch in Aniaretica.

SCAR activities in the Earth
sciences are conducted through
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physical (seismic, gravimetric) data on the crustal struc-
ture of Antarctica. Research confirmed that thick crust
(40-60 k) underlies East Antarctica and a thin (25 km)
crust underlies the Ross Sea and Weddell Sea depres-
sions (Fig, 3). The success of the IGY as a program of
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geological relationship between

geological and paleontological re-
lationships with ofier contineats nd with the surround-
ing ocean basins: the history of the development of Ant-
arctiea’s current glaciation and the consequences of gla-
ciation: Earth processes in a polar, glaciated, continental
environment; the relevance of Antarctica to global Earth
sciences.

Main research themes

Antaretica his Teng been recognized as a key to Gond-
wana reconstructions and some of the geologic problems
listed reflect this importance. Particularly relevant fo at-
tempt of Gondwana is the
of the fit of the Antaretic Peninsula with the other south-
em continents. West Antarctica may comprise four or
more discreet crustal fragments (Antarctic Peninsula,
Eights Coast-Thurston Tsland, Mary Byrd Land and
Elisworth Mountains-Thiel Mountains ridge). The Ant-
arctic Peninsula is @ magmatic are which has been active
since the Triassic. The history of the other fragments is
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rectonic elements. of the Scotio arc region

Figare 4. W
(Do, 1967)
Tess certain, and their affinitics may be either
with West or East Antarctica.

Intense marine geophysical investigation
has revealed an immense complexity in the
tectonic history of the Scotia arc (Fig. 4) which
forms part of the houndary between South
American and Antarciic plates, and different
geatectonic models have been proposed

The!  Bigmrs s
cvolution of the arca, and the opening of the  she cominent (Edior,

Drake Passage in particulay, have profound

consequences for climatic modelling, physical oceanopra-

phy. geolagy and geophysics. Worldwide modification in

ocean circulation and climatic isolation of Aptarctica are

;eli(‘v!d 0 have resulted in the onset of the Amtarctic fee
heet.

Interpretation of the paleoclimatic changes recorded
in Phanerozoic continental and marine rocks and sedi-
ments in the Antarctica, and particularly the Cenozoic
glacial history, is another example of Earth science re-
search in the Antarctica with implications for under-
standing events beyond the boundaries. of the continent.

Some of these specific Earth science problems are
tackled by SCAR through the formation of Groups of
Specialists to coordinate multidisciplinary, international
research. Two of these include a group studying the
Structure and Evolution of the Antarctic Lithosphere,
and another on the Evolution of Cenozaic Palcoenviro
ments of the High Southern Latitudes. The former group
is presently coordinating the Antarctic contribution to
the Global Geoscience Transects Project of the Inter-
Union Commission on the Lithosphere. It also intends to
conduct 4n international geophysical (seismic) traverse
(Antalith) across the five major sub-ice physiographic
features that lie along the 120°W to 60°E meridian, from
the coast of Marie Byrd Land via the South Pole to the
coast of Mac Robertson Land. The goal of the latter
£roup s to intcgrate and correlaic the Antarctic ferres-
trial and marine Cenozoic palcacnyironmental records
with those of the Southern Hemisphere latitudes in terms
palco-occanagraphic -and tectonic

ow closely focused on the Antarctic
ry (glacial and interglacial)
sea-level fluctuations using off-
shore geophysical and geological data. The group is ac-
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Iy developing the Antostrat project, the purpose of
hich is 10 study the problem of Cenozoic ice-~volume
changes and the effect of these changes on global sea-
level and climatic variations.

“The Earth sciences are, therefore, making an impar-
tant contribution to the understanding of the rale of
Antarctica in natural systems of the Planct Earth and.
ths, as a critical area for globul change studies such a5

those Geosphere-Bi

sphere Program uﬁup; “This approach now consitutes
ane the main elements of SCAR's science strategy.

Antarctic mineral resources

The emergence of the mineral resources issue in the
Antarctic Treaty System (ATS) in the [970's (a topic not
dealt with in the Antrctic Treaty) has had profound in-
fluence on the conduct of Earth sciences activities in the
southernmost continent.

Geophysieal data mainly from seromagnetic surveys
combined with radar sounding of bedrock topography
had already fumnished a very broad picure of the subgla-
cial structure, revealing a pumber of feawres in the bed-
rock interpreted as reflecting crustal structures. This,
plus seismic refraction and reflection data has shown that
some of the depressions comespond to basins filled with
considerable thicknesses of sediments both in the interior
of Antarctica and at its continental margin, extending, {n
fact, seaward of the 2,000 m bathymetric contour (Fig. 5)
The

5.

only regions for which adequate seismic data exist fo
establish sediment thicknesses and outline the general
structure of the basins are the Ross Sea, part of the
Wilkes Land Coast, Prydz Bay, Western Margin of
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Queen Maud Land and along the immediate
frontof the Roume . Filciner los Shehves
(Weddell Sea Fig. 6. Oier area for
A Ll
of the Antarctic Peninsula; the Bellingshausen
and Amundsen Seas, however, are little
known.

Speculations on the probable presence of
mineral deposits in the Antarctic grew out of
an “area probabilistic approach” based on the
numerous mineral occurrences in the conti-
nent and comparisons with similar deposits
clsewhere, particularly those in the pre-drift
adjacent Gondwana continents (Fig. 7). The
large gabbroic Dulfek intrusion in the Pensa-
cola Mountains, for instance, has been com-
pared with the Bushveld complex in South
E i ekl gl s

‘hydrocarbon polential of the Antarctic' sedimentary ba-
sins.

Gaseous and heavy hydrocarbons have been detceted
in cares from the Decp Drilling Project (DSDP), Ocean
Drilling Project (ODP) and Cenozoic Investigation in the
Ross Sea (CIRDS) drilling sites in the Ross Sea, as well
a5 in @ few other places on the Antarctic contingntal shelf
(Fig. 5). but their significance in terms of hydrocarbon
assessment is questionable. Jurassic-Cretaceous saprape-
claystones and mudstones in the northern Antarctic
Peninsula and on the Western Queen Maud Land margin
may constitute adequate source rocks (Fig. 71 Knowl-
edge of the thennal and lectonic histories of the basins is.

‘Mow Zealand
Figare 7. Reconsraction of Gondwans i the retocsaus showing fhe
Anarctic s 1 hasis m formesty aacens cominents, Some cf them are el wnd
e provacers (£, 1985)
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however, limied at present. All forecasts for any Amtare-

misieral exploratian or exploitation are, thus, generally
pessimistic because of considerable techaological prob-
lems Tikely 1o be encountercd and the present adverse
market circumstances. In this context, anly super-giant
oil fields (=10 billion barrels of recoverable hydrocar-
bons) would ever be economically worth eaploiting in |
Antarctic.

Concomitant with the cxamination of the question of
Antarctic minerals within the ATS there also occurred an
intensification of marine geophysical surveys, particularly
multi-channel seismic reflection, by the Antarctic. pro-
grams of several nations.

Unquestionably of great scien
the new data produced are also obvi
economic significance for exploration pur-
poses. In spite of the voluntary restraiat from
mineral resources activities agreed
Antaretic Treaty Consultative Parties (ATCP)
in 1977, concerns have been raised within
SCAR and the ATS on restrictions o, or delay
in, exchanging or making freely available 5o
entific data resulting from the marine seismic
surveys, as determined by Article 111 of the
Antarctic Treaty.

Earth sciences and the environment

Earth scientists have been also actively ©
tibuting o the improvement of the system of
comservation and protection of the Antaretic
environment and its ecosysiems, which has
been always & main concern within SCAR and
the ATS. They have, for instance, participated

promimiy of
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in the SCAR Group of Specialists set up at the request of
the ATCPS for studying the Antarctic Environmental -
ons of Possible M]l\zlxl Explosation and Exploita-
um'rruy-lsoukepmmmewwmcmpo(spcmb

SCAR and the ATCMSs on possible festrictions t the
uiilization of explosives for selsmie surveys o o drilling
because of their possible environmental impacts.

Erom a mors geacel permpeeie, o scagicning

ists on Affairs and C

seac). The establishing of these important mmduclpl--
nary groups confirms SCAR’s continuing commiment to
sound and active sientific conservation and i pert of &
SCAR mechanism for complying with its role as the main
scientific advisory body o the ATCPs.

The combination of external pressure (particularly
due 1o the rise of a strong environmental lobby agaiast
the threat posed by possible future exploration and ex-
ploitation of Antarctic minerals regulated by the Conven-
tion on the Regulation of Antarctic Mineral Resource
Activities), and intemal recognition have led the ATCPs
10 eritically review the existing system of protective meas-
ures for the Antarctic environment, The necessity of &
comprehensive treatment of this question was recognized
by the ATCPS at the XV ATCM (Antarctic Treaty Con-
sultative Meeting) held in Paris in 1989, and resulted in
the call for a Special Antarctic Treaty Consultative Meet-
ing for the discussion of a more comprehensive arrange-
ment.

The first session of the VI Special ATCM was held
Chile, November-December 1990, and discussions wi
continue in Madrid this year, For science in general and
the Eanth sciences in particular, the amicipated implica-
tions of the negotiation of a new international juridical
instrument dealing with Antarctic environmental protec-
tion ase ambiguous. On one hand, it is widely
that formulation and implementation of sound conserva-
tion and environmental protection policics stem from
adequate scientific knowledge. On the other, strict envi-
ronmental protection rules and excessive regulamenta-
tion of activities (including increased requirements for
science and operations/logistics to be subjected 1o envi-
ronmental impact assessment 4nd moaitoring) may im-
pose difficulties for the planning and conducting of sci-
ence and operational/logistic support. Concerns have
Deen expressed. for instance, by Earth scientists within

of the proteciian i the Ant-
el probty v e fbighce ol i
tion of National Antarctic programs, with substantial ef-
forts being directed twward environmental matters and
not always corresponding 1o rue scientific research.
Another broad implication of additional protective meas-
oot Ll i i e Mg i i o
any mineral resoirce activities in the Antarctic. In other
words, this means that the Wellington Convention will be
either “frozen” or declared “dead”,

Whatever the context, however, conservation and
environmental protection in the Antarctic will certainly
not preciude the continuing contribu Earth scien-
1ists in Antarctic research, L
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