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Schematic explanation of cephalopod functional problem to withstand the
ambient hydrostatic pressure of water and strength of septa against implo-

sion (septal strength index)
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ORDOVICIAN CEPHALOPOD BATHYMETRIC SIGNALS
- AND CHRONOLOGY OF SEA-LEVEL CHANGE

Chen Jun-yuan

(Nanjing Institute of Geology and Palaeontology, Academia Sinica)

Summary

Sea-level is the most important reference sur-
constantly

A chro-
nology of sea-level change over the period of 70
MY from latest Cambrian to terminal Ordovici-
an is proposed from examination on bathymetric
changes in shelf seas of broadly separated regions
including the Yangtze River Valley, lower rea-
ches of the Yellow River, the Haibowan area of
Inner Mongolia, and the Mt. Jolmo Lungma and
A quantitative bathyme-

face on earth, which has fluctuated
during long periods of geological time.

Xainza areas of Tibet.
try of the investigated epeiric seas has been inter-
preted from the study of cephalopod shell mech-
anical strength to withstanding pressure of water
column. Numerous measurements of the strength
of cephalopod septa lead to the arguments which
have been put forward that the lower Palaeozoic
cephalopods seem to restrict their ecological re-
gion within epeiric seas, thus tending to adapt their
shell mechanical strength to withstanding pres-
sure within the lower limit of the water column
in the relevant epeiric sea; and that the strength
of the speta against implosion .yields a high po-
tential for the study of quantitative bathymetry of
epeiric seas.

The topic of sea-level changes has long sin-
ce been an enigmatic area for inmteresting, imagi-
native but inconclusive speculation. The major
problem posed on establishing a sea-level history
is to differenciate bathymetric changes due to sea
level from those due to sedimentation, tectonism
and isostatic sinking under the increased weight
of sediment. All the present studied regions were
tectonically stable, with persistent subsidence at a
sedimentation rate of 1.5—2 c¢m/1000 yr in much
of the Ordovician time on the Sino-Korean Plat-
form and in Tremadoc and early Arenigian time
on the Yangtze Platform. The rates of sedimen-
tation on the drowned shelf of the Yangtze Plat-
form in much of the Ordovician time are
low, only 0.1—0.09 cm/1000 yr. It seems that the

subsidence was very slow because thermal cooling

very

mechanism might decline exponentially and be-
come negligible with time since the middle Are-
nigian.  Therefore the changes in palaeodepths
of the deep epeiric sea on the Yangtze Pl:utform
might mirror the eustatic changes in sea-level. A
study on the quantitative bathymetry history of
the epeiric sea will satisfy us with a quantitative

interpretation of the eustatic sea level.
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A chronology of sea-level changes over a
period of 70 MY throughout the latest Cambrian
and Ordovician time is shown briefly in the fol-

lowing table, with major changes from a quite

phase during the early 15 MY, to an intensive
rising phase during the following long period of
43 MY, and then to an active fluctuation phase
during the late period of 15 MY.

Active phase of A brief rising and dropping couplet event

glacioeustatic Drop event ASHGILLIAN
ﬂu;:tuations Rising event
Drop event CARADOCIAN
Rising phase of Llandeilian—Caradocian rising event with an
isostatic eustacy amp:itude of 200 m LLANDEILIAN
Terminal Llanvirnian droping event with
an amplitude of 100 m LLANVIRNIAN

Late Arenigian and Llanvirnian rising event

with an amplitude of 200 m

Late Arenigian dropping event with an amplitude
of 40 m

Middle Arenigian rising event with an amplitude
of 80 m

ARENIGIAN

Quiet phase with sudden Late Tremadoc rising event
MEE event
Basal Tremadoc rising event

LREE event

. . TREMADOCIAN
. glacioeustatic

fluctuations

TERMINAL
CAMBRIAN




