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Fig.1 Lithofacies paleogeographical sketch map of
the late age of the Late Ordovician of the northern

Zhejiang. (modified of the Luo Zhang,et al,1981)
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Table 2 Grain-size parameters of sand-size
internal -tide deposits of Yankou Formation in the Tonglu

area,Zhejiang Province
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Fig.3 Grain size cumulative probability curves of
internal-tide deposits of the Upper Ordovician Yankou

Formation in the Tonglu area,Zhejiang
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Fig. 4 Flaser,wavy and lenticular bedding of

internal-tide deposits of the Upper Ordovician

Yankou Formation in the Tonglu area,Zhejiang
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Fig.5 The sequences of internal-tide and internal-wave deposits
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Fig. 6 Sedimentation model for internal-tide deposits of the Upper Ordovician

Yankou Formation in the Tonglu area,Zhejiang

EXAFEHHLEPAARIRY, —ERZA TR
WL HHRHEB S EAF B EFST
HRETHRNEBHAAA R TR RS TR
TRMREELTEFURFLE HHELHRA
BRERAIBRTMWA XFHMHE £l —FHURK
Ng: b Ky

2 ® X W

1 Munk W. Internal waves and small —scale processes. In; Warren B
A,Wunsch C, ed. Evolution of Physical Oceanography. Cambridge :
Massachusetts Institute of Technology ,1981. 246~ 291

2 LaFond E C. Inernal Waves. In:Hill M N.ed. The Sea, Volume 1.
L.ondon ; Wiley Interscience,1962. 731~751

3 Rattry M. On the coastal generation of internal tides. Tellus, 1960,
12:54~62

4 Shepard F P,Marshall N F , Mcloughlin P A, Sullivan G G. Cur-
rents in submarine canyons and other seavalleys; AAPG studies in
Geology 8.1978.1~13

5 Mullins H T, Keller G H,Kofoed ] W, Lambert D N, Stubblefield
W L, Warme ] E. Geology of Great Abaco submarine canyon(Blake
Plateau) : Observations from the research submersible ” Alvin”. Ma-
rine Geology,1982,48:239~257

6 Cacchione D A,Schwab W C,Noble M, Tate G. Internal tides and
sediment movement on Horizon Guyot, Mid-Pacific Mountains.
Geo-Marine Letters,1988,(8):11~17

7 Laird M G. Sedimentology of the Greenland Group in the Paparoa
Range, West coast,South Island. N. Z. Journal of Gelolgy and Geo-
physics,1972,15(3):372~393

8 Klein G D(deV). Resedimented pelagic carbonate and volcaniclastic
sediments and sedimentary structures in leg 30 DSDP cores from
the Western Equatorial Pacific. Geology.1975,3:39~42

9 Gao Zhenzhong, Eriksson D A. Internal — tide deposits in an Or-



1M 18T &y 55 « T LA JFS 5 BBl i P TTAR 7

dovician submarine channel; previously unrecognized facies? Geolo- HEAKEPHOANPRYIE . B2EH,1993,11(0),12~22
gy+1991,19(7):734~737 1 RIRS 46, B AL, S ERAE . BOKE IR — 8% .
10 %, Eriksson K A. #E R BH 2T L KF R 5B X EEGLE BASRATHPIE - Jbat- Rl AR 1996. 1~46

Internal-tide Deposits of the Late Ordovician in Tonglu, Zhe jiang

He Youbin Gao Zhenzhong Li Jianming Li Weifeng
Luo Shunshe Wang Zezhong

(Department of Geology,Jianghan Petroleum Institute, Jingzhou, Hubei 434102)
Abstract

Oceanographic studies more than 30 years revealed the existence of internal tides and internal waves in
deep-water ,however ,internal-tide deposits were not recognized and studied systematically in the stratigraphc
record until Gao Zhenzhong and K. A. Eriksson studied Ordovician deep-water sediments in the central Ap-
palachians of the USA in the early 1990s. The term of internal-tide deposits was introduced for the first time
in their paper. Two facies were recognized in the Ordovician of the Fincastle area, Appalachians: (1) bidirec-
tional cross-laminated very fine grained sandstone facies, and (2)unidirectional cross-bedded and cross-lami-
mated medium-to fine-grained sandstone facies.

Recently, internal-tide deposits were first found in the Upper Ordovician in the Tonglu area, Zhejiang
Province, which are similar to that found in Appalachians in some sedimentary characteristics but also have
some marked difference from that in Appalachians. During the late age of Late Ordovician the Tonglu area
was located on the southeastern slope of a deep-water basin. The internal-tide deposits described in this paper
were found within the Upper Ordovician Yankou Formation, which consists of a succession of thin alternate
layers of sandstones and mudstones. This set of thin alternate layers displayed clear rhythmicity and could be
classified into many sequences from fine-grained to coarse-grained,and to fine-grained again upwards. Each
sequence consists of more than ten or tens of couplets of sandstones and mudstones with 0. 2~1 m in thick-
ness and could be refered to as a symmetrically graded couplet sequence. This kind of internal-tide deposits
with this sequence could be called as a rhythemic thin alternate layer facies of sandstone and mudstone, which
formed in deep—water7 slope environment and should probably be the product of internal tide sedimentation.
Palaeoslope dipping towards northwest and southeast ward and northwest ward sedimentary structures indi-
cate that the internal tide currents flew mainly alternatively up and down on the slope. Based on the study,the
interanl-tide deposits were inferred' to be formed in open slope where there was a longer relative static period
(the period of slack water)during tidal current reversals,so mud-size materials could deposit and form muddy
beds. The formation of each couplet of sandstone and mudstone rﬁight be the result of diurnal or semidiurnal
tide. But the formation of symmetrically graded couplet sequence might be the result of periodical change of
spring tide and neap tide, ,

Key Words internal-tide deposits couplet symmetrically graded sequence sedimentary facies Late Or-

dovician



