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Fig.1 Facies sequence of third-order carbonate cyclic sequences of drowned unconformity type
A represents calcareous mudstone and shale interbedded with thin-bedded muddy micritic limestone
in the basin facies (The glauconitic bioclastic limestone lens are seen in A) B indicates
shallow-water carbonate platform sediments ;CS=condensed section;
HST =highstand systems tract ;SB=sequence boundary
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Fig. 2 Sedimentary model of the carbonate sequences of drowned unconformity type
1=progradation direction ;2=grainstone in the shoal facies; 3=hemipelagic thin-bedded micritic
limestone ; 4=thin-bedded marl and muddy micritic limestone in the basin facies;5=calcareous
mudstone in the basin facies ; 6 =weakly dolomitized orainy micritic limestone in the backbeach open
platform facies ;SB=sequence boundary; { and I =third-order cyclic sequence;

CS=condensed section; HST =highstand systems tract
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Fig. 3 Uninterrupted meter-scale cyclic sequence of subtidal carbonates
(See the text for the explanation of the lithofacies represented by a,b,cd,e.f and g)
A=basin facies ;jB=deep ramp facies ;C=moderate ramp facies ;D=shallow ramp facies;

S=meter-scale cyclic sequence boundary
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Fig.4 Hierarchy of the environmental changes of the meter-scale cyclic sequences
(D =storm wave base ;@@ =normal wave base;® =sea level;1 and 2 represent meter-scale cyclic
sequences of deep ramp type,analogous to the L-M type; 3 and 4 represent the meter-
scale cyclic sequences of moderate ramp type; 5 to 10 represent the meter-scale
cyclic sequences of shallow ramp type (Lithologic symbols as in Fig. 3)
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Fig.5 Ordered stacking patterns of the meter-scale cyclic sequences
A and B are developed in the shallow ramp environment;C is confined to the moderate
ramp environment,and D and E occur in the deep ramp and deep-water basin environments

(Note the longitudinal and horizontal changes. The lithologic symbols as in Fig. 3)
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Fig. 6 Facies sequence models of the Late Cambrian third-order cyclic sequences of drowned
nconformity type in the northern part of North China,an example from the Xuankongsi section in Shanxi
t=tidal-flat dolostone;G=strata in which the glauconitic bioclastic limestone lens are developed;
SB,=drowned unconformity boundary;SB.=type I (Vail et al. ,1977,1988)exposure-punctuation
surface)CS=conden§ed sections HST =highstand systems tract (Lithologic symbols as in Fig. 3)
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Fig. 7 Horizontal correlation of the Late Cambrian third-order

cyclic sequences in the northern part of North China
a=Xuankongsi section in Hunyuan,Shanxi;b=Xishan section in Beijing ,c=Qingxing section
in Baoding ,Hebei;d =Biandanhe section in Xinglong,Hebeijt=tidal-flat dolostone ;G=strata
in which the glauconitic bioclastic limestcnes are developed(Other lithologic symbols as
in Figs.3and 6); 1 , I, T and V represent four third-order cyclic sequences
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THE THIRD-ORDER CARBONATE CYCLIC
SEQUENCES OF DROWNED UNCONFORMITY
TYPE WITH DISCUSSIONS ON “CONDENSATION”
OF CARBONATE PLATFORMS

Mei Mingxiang

China University of Geosciences,Beijing
ABSTRACT

Different from the type 1 (LST+TST+CS+HST)and type I sequences (SMT +
TST +CS+HST ) which are defined by sequence stratigraphy, the third-order carbonate
cyclic sequences of drowned unconformity type is marked by “CS+HST” successions in
which a condensed section lies directily the sequence boundary, and the basal sequence
boundary is a drowned unconformity surface or a deepened starved punctuated surface dis-
tinguished from the type I and type I sequence boundary created by the exposure-punc-
tuation events. This type of carbonate cyclic sequences is the products of the condensation
processes on the carbonate platforms that is produced by the platform drowning event,and
is characterized by a generally asymmetrical upward-shallowing facies sequence.

The characteristics of the four Late Cambrian third-order carbonate cyclic sequences
of drowned unconformity type in the northern part of North China indicate that the plat-
form drowning events and concomitant condensation are not typical of third-order cyclic
sequences,they often occur in the high-frequency sea-level changes. It follows that the con-
densed sections ought to belong to the cyclic sequences of various orders,which are not on-

ly a genetically composite unit of the third-order cyclic sequences.

Key words ;drowned unconformity ,cyclic sequence ,condensation



