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COMMENTS ON
PAN ET AL., 1997
GEOLOGICAL-TECTONIC EVOLUTION IN THE EASTERN TETHYS

RERE TS HA RS OES HRENE, JI R, EHEENE, TR MR AL

This book takes a much longer view of the evolution of the Eastern Tethys than is usual. The reason is-

because the authors present an interpretation for the Eastem Tethys that challenges most of the commonly held
ideas on this subject. Not only do they hypothesize that the Eastern Tethys had its inception in Late Precam-
brian time, and is thus older than the Pacific Ocean realm, but that the amalgamation of tectonic unils that
form the continental crust are largely accretionary complexes composed of arcs, sea mounts, mélange belts,
continental fragments and fragments of oceanic crust of back arc basins, arc basement and more rarely large
ocean basins. Tectonic aclivity accreted these rock units to three large continental domains, Laurssin,
Gondwana and Pan-Cathaysia. These margins were subject at times to disruption by extensional tectonics and at
other times to the accretion of new material, largely born in the oceans. Final suturing of these continental
domains and the complex accreted materials was not completed until Cenozoic time.

The suthors present actualistic models of well-studied broad oceanic, continental and oceanic arc and
marginal sea environments. These models include the framework built on arc/arc, arc/continental, and
continent/continent collisions and their associated foreland and reto-foreland hasins. From tectonic,
petrographic, stratigraphic, paleotological and gechemical data they conclude that the ophiolitic fragments
within most of the deformed belts are not from large ocean domains, but marginal seas, with widths of a few
hundred kilometers up to a couple of thousand kilometers. Thus they use the modem SW pacific region as the
model for most of the tectonic elements found within the Eastern Tethyan region.

They review the three basic models that have been proposed during the modem era of geological investiga-
tion for the evolution of the Eastern Tethys: (1) the scissor model, (2) the conveyor belt model, and (3) the
concertina model of opening and closing of oceanic basins. They find them all lacking, for various reasons, as
good explanations for the evolution of the Eastemn Tethys. Instead, they argue for a progression of ideas toward
the development of an archipeligo model as the main teclonic model for the evolution of the Eastem Tethys and
the environment for the formation of the Asian continental crust.

The support for the archipeligo model comes from the recent recognition of numerous ophiolite belts and
extensive zones of mélange formerly mapped as stratigraphic units. One example comes from the Early Paleozoic
tectonic units present from the Kunlun northward into the Qilian Shan. They use geological data to interpret
this terrane as a complex of arcs, marginal seas, and complex collisional belts that were opened and closed
against the Laurasian continental margin. These belts of rocks include arcs, ophiolites of marginal sea

character, continental fragments, accretionary mélanges, oceanic plateaus, oceanic islands and reef complexes
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as evidence for the complex superposition of opening and closmg of marginal sea environments similar to those
of the SW Pacific realm.

Another example comes from the Jinsha suture zone of Late Paleozoic to Early Mesozoic age. Below the
rocks that comprise well-knawn tectonic arc and oceanic environments, they argue there is a basement of pre-
Devonian rocks of an alder history of accretionary tectonics of similar type that may extend back to Precambrian
time.

Several of their interpretations will certainly challenge the modemn tectonic paradigms for Eastem Tethyan
evolution. The Bangong-Nujiang suture is tegarded as the northem edge of Gondwana. This was an ocean that
had its inception in Late Precambrian time. They further suggest that most of the continental material added to
the three large continental domains represents SW Pacific-type accretionary complexes, not the large
continental fragments derived by northward movement of rifted pieces from Gondwana. Contientnal fragments
south of the Bangong suture, such as the Lhasa terrane, were rified from Gondwana by dipping subduction
below Gondwana, and the Yarlung-Zangbo suture represents the closure of a small ocean basin, not a large
ocean as commonly assumed. Their geodynamic model for asthenospheric flow as a conveyor with complex
eddys also presents new ideas for future research,

There are a great many challenging concepts presented in this work, The interpretations presented here
ere in large part new and brought into a single volume. What is important is that the models they present are
testable by detailed geological work that will confront geologists for many years in the future.
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