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Summary

This book consists of Preface, Introduction and Chapters of Geological Development of
Antarctica in Precambrian, Geological Development of Antarctica in Early Paleozoic, Geo-
logical Development of Antarctica from Late Paleozoic to Triassic, Geological Development
of Antarctica since Jurassic, Evolution of Gondwanaland and Main Mineral Resources of
Antarctica and Adjacent Sea Areas. It includes 75 figures and 38 tables.

In Preface, the guiding ideology, the background of this book, the discussed problems,
research methods and main conclusions are briefed. As the guiding ideology, we hold that
the history of the Earth is the history of the lithosphere, the hydrosphere, the atmosphere
and biosphere. The history of the continental lithosphere is manifested as convergence-recon-
struction-breakup of continents, that of the oceanic lithosphere and the hydrosphere is mani-
fested as opening-changing-closing of oceans, that of the atmosphere manifested as emer-
gence-variation-disappearance of some atmospheric environments, and that of the biosphere
manifested as formation-differentiation-destruction of some ecosystems and generation-evolu-
tion-extinction of some lives.

In Introduction, physical geography, weather, discovery and expedition history of Ant-

arctica, as well as China’s expedition and research work in Antarctica are presented.
Chapter 1 Geological Development of Antarctica in Precambrian

This Chapter mainly deals with Archaean nuclei and geological development of Antarcti-
ca in Archaean and Proterozoic. The tectonic events in Mesoproterozoic such as early behav-
ior of Rodinia and the Grenville tectonic movement etc. in the Antarctic areas are discussed in
this Chapter.

(1) Archaean nuclei of the Antarctic areas are mainly distributed in Enderby Land, the

Prince Charles Mountains, Prydz Bay, Bunger Hills and Shackleton Range. The oldest rocks
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of Archaean, occurring in the Napier Complex of Enderby Land, are one of the Archaean nu-
clei developed very few on the Earth. The tonalite from the Napier Complex yields a zircon
U-Pb age of 3 900Ma, with Nd model ages ranging from 4 000Ma to 3 000Ma. These Archae-
an nuclei in Antarctica along with West Australian and Indian Cratons as well as Kalahari
Craton of South Africa constitute Archaean nuclei of the Southern Hemisphere in early histo-
ry of the Earth. At the same time, they were also rudiments of Archaean nuclei which con-
stituted subsequent Rodinia and Gondwanaland.

Meso- and Neo-archaean rocks of Antarctica only crop out in a few areas such as Rauer
Islands in the east of Prydz Bay, southern Prince Charles Mountains and Bunger Hills.

(2) Various blocks of East Antarctica experienced various histories in Proterozoic. For
example, @ the gneiss from the Rayner Complex of the Nye Mountains, Enderby Land,
yields an age of 1 465Ma; @ the ages of rocks of Wilkes Land range from 1 477Ma to
1 130Ma; ) the rocks of Mawson Coast are 1 254~1 153Ma in age; and @ the ages of rocks
in Queen Maud Land are generally between 1 200Ma and 1 000Ma. Geological events in these
areas are correspondent to the simultaneous tectonic movements in India, Africa, Australia
and North America respectively. These blocks of East Antarctica were assembled successive-
ly. It was in this way that continental blocks of early stages of Rodinia were gradually
formed.

(3) The Grenville movement is very important in the Proterozoic history of East Antarc-
tica and in the formation of the East Antarctic Craton, but it was not the only one. The Me-
soproterozoic tectonic movement including the Grenville Orogeny taking place in East Ant-
arctica didn’t result in the formation of the East Antarctic Craton. The East Antarctic Craton
was formed later along with the formation of East Gondwana in Cambrian.

(4) The formation of Rodinia was not completed only at one time. In stead, it was grad-
ually formed time after time. For example, the Zhongyuean movement took place 1 600Ma
ago in India, the tectonic movement in middle and southern Australia took place 1 650~
"1 540Ma ago, the Kibaran movement took place 1 400 ~1 200Ma ago in Africa, and the
Grenville movement took place 1 400~1 200Ma ago in North America, etc.

Even after these blocks were formed, they were not yet united together, in stead, they
remained separated from each other until Pan-African event. East Gondwana was formed in

Cambrian.
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Chapter 2 Geological Development of Antarctica in Early Paleozoic

In this Chapter, a double-structural-layer basement of Neoproterozoic and Cambrian-Or-
dovician, turbidite of Early Paleozoic, Ross Orogeny, Pan-African event and geological char-
acteristics of allochthonous terranes in North Victoria Land are discussed.

(1) The basement in the Transantarctic Mountains consists of two structural layers: the
Lower structural layer of Neoproterozoic and the upper structural layer of Cambrian-Ordovi-
cian. On the Pacific margin of East Antarctic Craton, Neoproterozoic sedimentations are
1 200Ma in age. The sedimentation in the Transantarctic Mountains took place mainly in the
- period of 800~600Ma, and ended in the Beardmore Qrogeny (namely Nimrod Orogeny) of
late Precambrian at ages from 660 Ma to 580Ma, which has led to deformation, metamor-
phism, intrusion of granites as well as uplift and denudation of the crust in large areas of the
region, resulting in the unconformity of Cambrian strata over the Precambrian metamorphic
rocks.

Cambrian rocks are composed of felsic volcanic rocks, lying in unconformity over
grawacke and limestone of the Skelton Group of Neoproterozoic in South Victoria Land;
while in North Victoria Land thick quartz turbidites of Cambrian and earliest Ordovician are
developed in the Bowers Supergroup of the Bowers Terrane, in the Robertson Bay Group of
the Robertson Terrane, and in the west of Marie Byrd Land. They lay in unconformity over
amphibolite, gneiss and schist of the Wilson Group.

After having undergone the Ross Orogeny, these two structural layers formed together
the basement of the Transantarctic Mountains.

(2) The Ross Orogeny took place mainly in the Transantarctic Mountains. It includes
folding and metamorphism of rocks, extensive intrusion of granitic magmatism, uplift of the
crust, as well as unconformity of terrestrial conglomerate and sandstone over the Neoprot-
erozoic and Cambrian-Ordovician rocks, which were overlain in unconformity or disconformi-
ty again by the Beacon Supergroup of Upper Devonian and younger rocks. The Ross Orogeny
was relatively stronger in northwest and became weaker towards southeast in South Victoria
Land. In the Shackleton Range it was displayed as overthrust, nappe, metamorphism and
migmatization. The three terranes of North Victoria Land all underwent folding and uplifting
during the Ross Orogeny, indicating that they had all been drawn close each other by Early

Ordovician.



