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THE CANON OF MARINE TRANSGRESSION
IN POST-PALZEOZOIC TIMES®

By J. S. LEe
(Abstract)

This paper is a sequel to the writer’s attempt to trace the “Fundamental
Cause of Evolution of the Earth’s Surface-features” already published in
the Bulletin of the Geological Society of China, Vol. V., No. 3—4. It deals
with the spatial distribution of the various extensive floods in the Northern
Hemisphere, and the temporal relation between those floods and the inter-
vening tectonic movements. Discussion has not been extended to the
Southern Hemisphere largely because of the fact that the available data
from that part of the globe have not yet, in general, attained the necessary
refinement for a systematic treatment.

The writer opens this discussion with a brief review of the leading
hypotheses concerning the problem at issue. The doctrine of eustatic
movement as well as of equatorial and polar oscillation of sea-level as
advocated by E. Suess is rejected by E. Haug who maintains compensatory
transgression and regression in the neighbourhood of a geosyncline.
Haug’s theme is in turn rejected by H, Stille who stresses on the contem-
poraniety of the advance or recession of marine waters. C. Schuchert and
J. Barrell dealt at some length with the possibility of oscillatory transgres-
sion due to alteration of the earth’s rotational speed, and arrived at a
conclusion that seems to be rather in favour of it.

From analyses of the stratigraphieal dats available to the writer, it is
held to be more probable that, as far as the Northern Hemisphere is con-
cerned, prior to an episode of widespread tectonic movement, marine water
generally transgresses in the low latitudes being accompanyed either by a
regression from the high latitudes or a transgression in the high latitudes
to an incomparably lesser extent; whereas, during or immediately after
ihe tectonic disturbance, the condition as to the movement of marine water
18 generally reversed. This leads to the conception of a geological cycle as
consisting of a series of events which starts with a marine invasion in the
high latitudes or regression from the low latitudes, followed by a trans-
gression in the low latitudes, and finally by a tectonic movement. The
movement of marine water in nine of such cycles is discussed; namely,
Muschelkalk, Norian, Lias, Oolite, Neocomian, Cenomnian, Senonian,
Lutetian and Tongrian. These are regarded as minor cycles. Some of

T An English version of the full paper will appear in Bull. Geol. Soc. China; Vol. VII,
No. 1.



these minor cycles combine to form a grander one. TFor instance, the
Lias and Oolite combine to form the Jurassic eycle; and the Neocomian,
Cenomanian and Senonian combine to form the Cretaceous cycle which was
concluded by the grand Laramide Movement. Such grander cycles, then,
roughly conform with geological periods in their usual sense, but not always.

The fundamental cause of these alterations of sea-level is attributec
to the concentration of the earth’s mas¢ and consequent alteration of its
rotational speed. Emphasis is, however. laid upon the limitation of the
effect of the variation of rotation because of the more important factor of
gravitational potential in determining the form of the oceanic surface.
Local or regional deformation of land-surface, such as due to the
development of a geosyncline or geanticline is also to be considered, for
the variation of land—form must obviously play an important part in the
local distribution of sea water.

Owing to the inadequacy of data, the several cases relating to the
minor cycles are presented merely as working hypotheses. As to the
grander movements, both geocratic and hydrocratic, the writer is inclined
to believe that the rule more or less holds. Thus, the late Jurassic or Young
Kimmerian movement was preceded by an extensive invasion in the south,
and accompanied or followed by the Volgian or early Neocomian invasion
in the Arctic; the Post-Cretaceous or Laramide movement was preceded
by a still more extensive flood in the south, and followed by a decisive, though
not equally widespread, paleeocene invasion in Siberia and north-western
Europe; and lastly, the Lutetian and Tongrian invasions in the south
foreshadowed that series of mighty movements which involve the uplifting
of the Pyrenees-Alps-Himalayan mountains. This is followed by an
extensive Pleistocene transgression in the Arctic.

In recent years raging discussions are rapidly exchanged between the
opposing camps of the more enterprising geologists. On the one side, there
is a strong school that faithfully dwells on the old doctrine of contraction
or the foundering of some segments of the earth’s shell; on the other, very
little is admitted in the mechanism of tectonic movements other than
horizontal shifting. The writer fails to see any irreconcilable cause for
this battle, for the process of contraction or segmentary foundering virtually
amounts to the concentration of the earth’s mass. If so, there seems no
way to escape the physical cqpsequence that the earth wili increase its speed
of rotation which, under admissible conditions, will give rise to a force for
horizontal displacement of the land-masses. The present discussion is
deeply involved in the co-adaptation of these apparently opposing views,
and is therefore presented in spite of its incompleteness.

J.S.L.
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