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TECTONIC EVOLUTION OF
PALEOCONTINENTAL MARGIN AND
ORE-FORMING SYSTEM

(Abstract)

Zhai Yusheng(China University of Geosciences, Beijing, 100083,China)

The paleocontinental margins characterized by active interactions between Earth's
crust and mantle, complicated tectonic movements, frequent interexchange of substances
and energy within Earth”s various spheres, and maguificant ore-forming processes are gi-
gantic tectonic belts where numerous important mineral deposits in China as well as in the
world are discovered. So the studying of the tectonic evolution of paleocontinental margins
and their ore-forming systems is of practical and theoretical significance.

By tectono-dynamic features, paleocontinental margins are classified as three types,
e. g the divergent (extensional), the convengent(compressional) and the transformational
(strike-slipped). Each of these types has its own characteristically geologic process and
ore forming sysiem. On the basis of research of North-China and Yantze Blocks, this pa-
per discusses the ore forming leatures of paleocontinental margins of the three types.

1. Tectono-ore-forming system of the divergent type:

This type of paleocontinental margin is a result of continental breakup, such as Earth
crust thining, mantle upwelling, surface subsidence, formation of rift and aulacogen etc.
In these tectonic units, the upwelling mantle-orgin substancs and terrigencous sediments
are abundant, geothermal flow are abnormally high , and the fluids from multi-sources and
of diverse properties, migrating along synchronous faults, leach out and concentrate ore
substances from the country rocks of the passageway and dump them into the secondary
reduced depresions of rifts as ore deposits.

The sediments of late rifting overlie the preexisted ores and protect them from
desturction. All these conditions favor the formation of diverse types of ores, predomi-
nantly the sedimentary and hydrothermal Pb, Zn, Cu, REE, Fe, Mu, P and Al ones and
sometimes the superlarge ones in the extentional continental margins. Such ore-forming
system mainly occurred in Proterozoic and Paleoroic time, tectonically equivalent to the
transforming stage from breakup to convergency of worldwide continental evolution.

2. Tectono-ore-forming system of the convergent type: There are two subtypes. One
is that of the convergency of continental plate and oceanic plate. The latter with higher
density subducted underneath the former, and was partly heated and melted to yield cale-
alkalic magma and accompanying hydrothemal fluids. As a consequence, the volcanic is-
laud arc, forearc and backare basins and the VMS, porphyry and epithermal type mineral
deposits, predominantly of Cu, Mo, Au and Ag ores were formed. Such subtype of

tectono-ore-forming system around the circum-Pacific helt has been detailedly studied.
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The Baiyinchang Cu-Pb-Zn Ag-Au deposit of Ganshu Prov. and the Bainaimiso Cu-
Au deposit of Inner Mongolia of China, both of VMS type in active continental margin
trench-arc-hasin system of Paleozoic and Proterozoic time are examples of this subtype.

Another subtype is that of collision of continental masses. The result of the collision
is the formation of tectonic malange, large size overthrust, nappe, §ynftecmni: anatectic

granites and mantle-origin ophiliolic suite. The accompanying S-type-granit iated

ores are Cu, Mo, W, Sn, Zn, while the ophiliolite-associated ores are Cr etc.

3. Tectono-ore-forming system of strike-slipped type: The opposite, horizontal move-
ment of two plates forms gigantic strike-slipped fault systems. Examples are the St. An-
dreas [ault zone of west United States and the Tanglu fault zone of East China. Au and Cu
deposits bave been discovered in the secondary shear zone of the Tanglu fault zone, and oil
and natural gas in ils subordinate tensional basins.

The paleocontinenial margins have complicated history of development, and their tec-
tonic dynamics changes with time, The passive continental margin can he transformed into
active, and again to strike-slipped one. The overlap of various tectono-ore-forming sys-
tems formed in different tlime and the spatial zoning of these systems make a complex pat-
tern of ore {armation in a region.

The fundamental elements for formation of large and superlarge ore deposits in paleo-
conlinental margins are.

1. The channelway: The large-size structures provide the channelway for migration of
deepseated {mantle) ore substances to the shallow level, which promote the geochemical
reorganization and interexchange of substances, and {avor the high concentration of ores.

2. Rendezvous of fluids: The continental margins are loci for rendezvous of fluids.
Under the influence of abnormal geothermal flow, fluids can form macroscopic and stable
convection cell which provides the crucial condition for ore formation. While the mixture
of fluids of different properties is the important ore-forming mechanism.

3. Abundance of ore sources: In tectonic belts of continental margin, ore substances
and mineralizers from multi-sources are abundant which provides the precondition for ore
formation.

4. Thermo-dynamic anomaly ;: The continental margins are also loci for concentration
of energy, including the geothermal, magmatic and structural dynamic, which compose
tremendous and active thermo-dynamic anomalous field. The ore formation is most likely
to take place in the P-T drastic change zome and critical zone (high temperature-»low tem-
perature and high pressure —Jow pressure) under high thermo-dynamic hackground.

5. Long duration of structural acitivities; In continental margin, repeated structural
‘opening’ and “closing’ , alternative development of basin and orogene and reaclivation of
large fracture zone often take place. All these activities make the repeated rock and ore
formation and multiple enrichment of ores. Fox example, the greenstone type Au deposits
in the inner periphery of the southeast margin of North China Block can be taken as an ex-
ample which from late Proterozoic to Mesozoic time underwent repeated rock-forming and
ore-forming history, and finally localized in Mesozoic time.

In last part of this paper, the author suggests the key problems in studying of ore for-
mation of the paleocontinental margins.
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