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BASIC CONCEPTS ON THE DEVELOPMENTS OF
OCEANIC AND CONTINENTAL CRUSTS

Zhang Wenyou

(Institute of Geology, Academia Sinice

Abstract

Earth’s crust has primatily been differentiated from mantle. It is inhomogenecous, us-
ually thinner and brittler in continental platform and thicker and ductiler in oceanic orogenic
belt, which usually makes tectonic stress concentrate on inhomogeneous parts of the earth’s
crust and results in crustal deformations. The process occurs often with an initial phase of
tensile pulling apart and an end phase of compressional colliding with each other in one te-
ctonic cycle. Tensile pulling apart of old continental and oceanic crusts often produces a new
oceanic crust; and compressional colliding of old oceanic and continental crusts produces a
new continental crust. In short, the development of an oceanic crust is chiefly due to tension
and of a continental crust, due to compression, both of which together constitute one tecto-
nic cycle. Thus, the former may be named oceanization and the latter, continentization. The
2 tectonic phases often occur alternatively with time and phase, such as the Lower Palaeo-
zoic ocean in the Chilianshan that closed during Caledonian movement and the Upper Pa-
laeozoic ocean that occurred on both sides due to tensile pulling apart. Furthermore, the pro-
cesses of tectonic deformation usually start with folding and end with faulting in one tec-
tonic cycle. Once the solid crust has been formed covering the earth, faulting will dominate
the tectonic developments. In one and some tectonic cycle folding often controls faulting.
However, the first cycle faulting often controls the second cycle folding, i.e. metamorphic
basement faulting often controls sedimentary cover folding.

Laboratory experiments and field observations show a fracture usually starts with shea-
ring and develops and ends with tension. Younger zigzag tensile fractures usually develop
from adaptation to old X-shaped shear fractures. The produced shear-tension and shear-
compression fracture zones may be comparable with the so-called transform faults.

According to the depth penetrated by faulting characterized by gravity and magnetic
anomalies as well as rock assemblages, fault-zones, classified into four types, namely, lithos-
pheric, crustal, basement and superfical, have been proposed elsewhere.

Model experiments and field observations also show layer gliding often occurs along
bedding planes between competent and incompetent rocks, Competent and incompetent beds
ate comparable with high-velocity and lowvelocity zones in lithosphere respectively and eat-
thquake foci also often show a layered occurrence in seismic belts, a layer gliding type of
fault zone is also proposed adding to the 4 types of the deep fault-zone.

Tectonic framework of China is characterized by block-faulting, and differences of the
views between fault-block tectonics and plate tectonics have also been emphasized elsew-
here.
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