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Table 1 Histiry of stratigraphic classification and nomenclature of the Upper Ordovician in Zhe jiang Province
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Table 2 Stratigraphy of the Upper Ordovican in the Zhe-wan Marginal Sea Basin
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Fg. 1 Paleogeography of the Zhe-Wan Marginal Sea Basin and location of the outcrop

( 303"

0 5 10(m)

AWR

wa e il

MEFIM AR
I i

T
FRR

LS

2
Fig- 2 Lithological cross—section of the outcrop and sketch map showing the cyclic variation of sand

lamina thickness and the character of small sequences
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Fig- 3 Sedimentary features of tidal rhythmite of the Wenchang Formation
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Fig. 4 Vartions of grain-size parameters in the Wenchang Formation
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Sedimentary Successions and Environments of the Late Ordovician Wenchang
Formation in Tonglu, Zhejiang

FAN Dai-du' LI Cong—=ian' CAI Jingong' DENG Bing' LUO Zhang’

1(Laboratory of Marine Geology. Tongji University, Shanghai 200092)
2( Hangzhou Institute of Petroleum Geology. Hangzhou 310023)

Abstract The Late Ordovician W enchang Fm. is subdivided into two members. Member I (M1, the lower
section), characterized by presence of thick massive sandstone layers intercalated with thin mudstone layers
and brachiopodous, bryozoan and crinoidea assemblage, is interpreted as nearshore to shallow—marine
deposits. Member Il (M , the upper section), is further subdivided two parts Mi-1 (the lower one),
consisting of sandstone intercalated with conglomerate lenses; M -2( the upper section) , composed of muddy
sandstone or sandy mudstone with well-developed tidal bedding. There are two opposite opinions concerning
the sedimentary environment of Mi . Some consider that Mi-1 is debris{flow deposits on the basin slope
owing to biological assemblage containing graptolite, and Mu - 2 is deep-water internal-tide deposits. Others
interpret Mi -1 as near-shore subaqueous channel deposits based on its biological assemblage dominated by
shallow -water species and conformity contact with the underlying Mi in the region, and Mu -2 as tidal{lat
deposits.

M - 2 is characterized by alternations of sand and mud laminae, and of sand—and mud-dominated layers.
In this study, raindrop imprints were observed on some bedding—planes, exhibiting the periodic subaerial
exposure of sedimentation facies. The presence of symmetrical oscillation ripples shows wave activities were
common at the study area. Mud pebbles are inferred to form on the intertidal flats during storms in
comparison with studies on the modern tidal flats margining the Changjiang Delta. Mii -2 is, therefore, not
deep-water internaltide deposits but normal tidal{lat deposits with strong storm influence. The sand-—
dominated layers (SDL), several to several tens of cm thick, are interpreted as storm deposits based on the
presence of 1) scour features, 2) numerousintraformation mud-pebbles, 3) oscillation ripples, 4) relatively
thick sand laminae at the lower part with an upward trend of thinning toward the adjacent mud-dominated
layer. The mud-dominated layers (MDL), consisting of thin sand/mud alternating laminae, deposit after
storms when sedimentary environments return to tidal regime. A small sequence, consisting of a SDL and a
MDL, is thus a storm succession.

Facies transition is gradual among the three units of the formation ( M1, Mi -1, Mi - 2). Dip directions
and angles are close to each other. Detrital composition analyses show that they have similar provenance
from the Cathaysian Block. Itis inferred that sedimentary environments should have no much change during
deposition of three different units. Sedimentological study suggested a shallowing-upward progradational
succession from high-energy shallow -marine deposits to low-energy tidalflat deposits. Upward increases of
clay content indicate that sedimentary environments get closer to the shoreline. Mi -1, interlayered between
neritic facies and tidal-{flat deposits, is thus interpreted nearshore facies with conglomerate layers of event
subaqueous channel deposits.

Key words tidal rhythmites, storm deposits, conglomerates, sedimentary succession, Late
Ordovician, Zhe-Wan Marginal Sea Basin



