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Fig.2 Schematic diagram showing the series of sedimentary events and an example of

wave-generated tidal bundle from Baicaoping Formation (modified from reference [73])
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Fig. 3 Diagram showing the sequence-stratigraphic divisions for Yunmengshan and

Baicaoping formations at the Xiatang section of Lushan area
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Fig. 4 Physical palaeotidal signature at Xiatang section in Lushan area

SRR W R TR 1 (MISS)” (] 5).,
Bl Py 2 3 6 H T R R R0 I L AR
PIALTH A PTR IR SR B T RGBS . &L T
T AR AE B MIISS, 75 #2871 v 26 B B
WG W R AR N2 R T A
PoRE R (Bl S5b.5e) Il 15 DL 22 ) i 9 A
L W T A 3 R o 3 (R 5dL5e) . T L A )
F B A Y WA B R T 4 4% (& 51,50,
HoH MG —EBE L EERETIIHAEY
I DL KA A R 0 DR 2 A R b 22 T 4 o
TR A W R A VR AR A

4 HIE ML

WAy — P E R s AR T
BUACER B Aty DUAR 3 81 7 52 % 1 3t o e ¢ v

BN EEMEC., EREKRAEMNT B
TR e Pk LR 3l R LU T2 B0 % A ) B
SR R R B ZE W E N (R R (R RIS
SLUES 1 7 15 S AU B T DT BUER 8 0
SLRRAE . M OH R T H R Z R KR R A
I 3% 1% A AR B T e 0 O A W AR
i JZ R BT DR B R 15 S AU SR 5 D s i
¥ 5 AR /N 23 o R R T D0 BR 3 5 R
Il B AR

b I 2 285 RS R AR B W5 B B Ak
(AR R DR AR B IR A AL AR AR o R A R Y
MY RE AT T PRSI EEZ A, Y
BB IA 55 A B R A v 987 1 S A D A A
B2 R F A A B A I R OO R A
WIZR A Tl W7 A5 5 S WG AN BT TR S ol PR Y
P T HEZ A AR E .



8 Marine Geology Frontiers g ¥ i Ji 5ij ¥

2014 5 1 A

a LT ENUIRZEHE 2 FURD L R T B2 F KR MISS; b gl Rl A R B s ¢ J= 10 B & B VR 2 AR R 8 I 1R 1 % A s d 8 i)
ilF 22 1A IR 5 o I TB0 AR b S 0 R DR AP 5 € 3 AR IR A R A 5 g BT O R D O A s b B O R DR 5 13

Bs SUTHAETOENRESBYES

Fig.5 Biogenic palaeotidal signature at Xiatang section in Lushan area

B i go il A B2 AR S
e 2 ] T8 74 3l IXC 3 FH A D0 AU AT RE Sy O i T
PP UURRBR S L (H T 3 BT SR (9 S A 1 5 AN 58
HENE BRSOl DA PR B E A L 28 A
Jo R BB Ly E

2% 30k

[1] Van Straaten L. M J U. Composition and structure of recent
marine sediments in the Netherlands[J]. Leidse Geol Med-
edel, 1954, 19:1-110.

[2] Postman H. Transport and accumulation of suspended mat-
ter in the Dutch Wadden Sea[]]. Netherlands Journal of
Sea Research, 1961, 1(1/2).:148-190.

[3] Reineck H E. Sedimentgefiige im Bereich der siidlichen Nordsee
[J]. Abhandlungen der Senckenbergischen Naturforschenden
Gesellschaft, 1963, 505:1-138.

[4] Klein G D. Bay of Fundy intertidal zone sediments[J]. J
Sediment Petrol, 1963, 33:884-854.

[5] Evans G. Intertidal flat sediments and their environments

of deposition in the Wash [J]. ] Geol Soc Lond, 1965,
121.209-245.
[6] Bajard J. Figure et structures sédimentaires dans la partie
orientale de la baie de Mont Saint-Michel[J]. Rev Geog
Phys Geol Dyn, 1966, 8:39-112.
[7] Shinn E A, Lloyd R M, Ginsburg R N. Anatomy of a mod-
ern carbonate tidal flat, Andros Island, Bahamas[]J]. ]
Sediment Petrol. 1969, 39:112-123.
[8] Evans G, Schmidt V, Bush P, et al. Stratigraphy and geo-
logic history of the Sabkha, Persian Gulf[]J]. Sedimentolo-
gy, 1969, 12.145-159.
[9] TIrwin M L. General theory of epeiric clear water sedimenta-
tion[J]. Bull Am Assoc Petrol Geol, 1965, 49:445-459.
[10] Visser M J. Neap-spring cycles reflected in Holocene sub-
tidal large-scale bedform deposits: a preliminary note[ J].
Geology, 1980, 8:543-546.

[11] Pugh D T. Tides, Surges and Mean Sea-Level[ M]. Chi-
chester: John Wiley and Sons, 1987 472.

[12] Williams G E. Late Precambrian tidal rhythmites in South

Australia and the history of the Earth’s rotation[ J]. J Ge-



%30 % 1

AN S OBV R b i 0 457 5 — ARG T ol & Ll T g ) 9

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

ol Soc Lond, 1989, 146.97-111.

Kvale E P, Johnson H W, Sonnett C P, et al. Calculating
lunar retreat ratio using tidal rhythmites[ J]. J Sediments
Res,1999,69:1 154-1 168.

Kvale E P. The origin of neap-spring tidal cycles[J]. Ma-
rine Geology, 2006, 235:5-18.

MacMillan D H. TideslM]. New York: Elsevier, 1966
240.

Open University Course Team. Waves, Tides and Shal-
low-Water Processes. M. second ed. Butterworth-Heine-
mann, Oxford: Open University, 1999:227.

Duxbury A B, Duxbury A C, Sverdrup K A. Fundamen-
tals of Oceanography[ M. fourth ed. Boston: McGraw
Hill, 2002. 344 p.

Longhitano S G, Mellere D, Steel R J, et al. Tidal depo-
sitional systems in the rock record: A review and new in-
sights[J]. Sedimentary Geology, 2012, 279:2-22.

Hayes M O. Barrier island morphology as a function of
tidal and wave regime[ C]// Latherman S P. Barrier Island
from the Gulf of St. Lawrence to the Gulf of Mexico. New
York: Academic Press, 1979 1-71.

Prandle D. Estuaries: Dynamics, Mixing, Sedimentation
and Morphology[ M]. New York: Cambridge University
Press, 2009. 236.

Parker W R. Kirby R. Sources and transport patterns of
sediment in the inner Bristol Channel and Severn Estuary
[C]// Severn Barrage. lLondon: Thomas Telford., 1982;
181-194.

Davies J L. A morphogenetic approach to world shorelines
[J]. Zeitschrift fir Geomorphology, 1964, 8.27-42.
Masselink G, Turner I. The effects of tides on beach mor-
phodynamics[ C] // Short A D. Handbook of Beach and
Shoreface Morphodynamics. Canada: John Wiley &. Sons
Toronto, 1999. 204-229.

Levoy F, Monfort O, Larsonneur C. Hydrodynamic vari-
ability on megatidal beaches, Normandy, France[ J]. Con-
tinental Shelf Research, 2001, 21.:563-586.

Dashtgard S E, Gingras M K, MacEachern ] A. Tidally
modulated shorefaces [ J]. Journal of Sedimentary Re-
search, 2009, 79:793-807.

Boothroyd J C, Friedrich N E, McGinn S R. Geology of
microtidal coastal lagoons: Rhode Island[J]. Marine Geol-
ogy. 1985, 63: 35-76.

Ashley G M, Zeff M L. Tidal channel classification for a
low-mesotidal salt marsh[J]. Marine Geology, 1988, 82:
17-32.

Nichols M M. Sediment accumulation rates and relative
sea-level rise in lagoons[]]. Marine Geology, 1989, 88:
201-219.

Davis R, Fitzgerald D M. Beaches and Coasts[ M]. New

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

York: Wiley-Blackwell, 2004: 419.

Dean R G, Dalrymple R A. Coastal processes with engi-
neering applications M]. New York: Cambridge Univer-
sity Press, 2004 475.

Longhitano S G, Nemec W. Statistical analysis of bed-
thickness variation in a Tortonian succession of biocalcare-
nitic tidal dunes, Amantea Basin, Calabria, southern Italy
[J7. Sedimentary Geology, 2005,179: 195-224.
Longhitano S G. The record of tidal cycles in mixed silici-
bioclastic deposits: examples from small Plio-Pleistocene
peripheral basins of the microtidal central Mediterranean
Sea[J]. Sedimentology,2011.58(3): 691-719.

Bridge J S, Demicco R V. Earth surface processes, land-
forms and sediment deposits[ M]. New York: Cambridge
University Press, 2008: 815.

Allen ] R L. Physical Processes of Sedimentation[ M.
London: George Allen and Unwin, 1970 248.

Dalrymple R W. Tidal depositional system[ C]// Waters C
N, James N P. Facies Models. Geological Association of
Canada, 1992. 195-218.

Reinson G E. Transgressive barrier island and estuarine
systems[ C] // Walker R G, James N P. Facies Models.,
Response to Sea Level Change. Geological Association of
Canada, 1992:179-194.

Klein G D. A sedimentary model for determining paleotid-
al range [ J]. Geological Society of America Bulletin,
1971, 82:2 585-2 592.

Klein G D. Determination of paleotidal range in clastic
sedimentary rocks[ C] // 24" international geological Con-
gress, Montreal Compte Rendus, Section 6, Montreal,
1972, 397-405.

Klein G D. Clastic tidalites a partial retrospective view
[C]// Alexander C R, Davis R A, Henry V ]J. Tidalites:
Processes and Products. SEPM Special Publication, 1998
61:5-14.

Coughenour C L, Archer A W, Lacovara K J. Tides, tid-
alites, and secular changes in the Earth-Moon system[]].
Earth-Sciences Reviews, 2009, 97:59-79.

Steel R J, Plink-Bjorklund P, Aschoff J. Tidal deposits of
the Campanian Western Interior Seaway, Wyoming, Utah
and Colorado, USA[C] // Davis R A, Dalrymple R W,
Principles of tidal sedimentology. Netherlands: Springer.
2012, 437-472.

Krumbein W E. The year of the slime[ M] // Krumbein W
E, Paterson D M, Stal L J. Biostabilization of Sediments.
Oldenburg: Oldenburg (BIS)-Verlag, 1994 .1-7.

Noffke N, Gerdes G,Klenke T. Benthic eyanobacteria and
their influence on the sedimentary dynamics of peritidal
depositional systems (siliciclastic, evaporitic salty, and

evaporitic carbonatic) [J]. Earth-Science Reviews, 2003,



10

Marine Geology Frontiers

T T 3 R VA

2014 5 1 A

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

62 163-176.

Schieber J, Banerjee S, Bose P K, et al. Atlas of Microbi-
al Mat Features Preserved in the Siliciclastic Rock Record
[M]. Amsterdam: Elsevier, 2007.

FF k% R Y BT A sl fk A [T . TR EE T
K224l CH SR B2 /D 5 2005, 24 (1) £ 33-37.

Noffke N, Beukes N, Gutzmer J. et al. Spatial and tem-
poral distribution of microbially induced sedimentary
structures: a case study from siliciclastic storm deposits of
the 2. 9Ga Witwatersrand Supergroup[J]. South Africa.
Precambrian Research, 2006a, 146(1-2) :35-44.

ME SRR R % XV 2. U T8 LAY AR TR AL 3 BIF 5T
PEJLZEIRLT]. A Hb 27 4, 2007, 9.(4) - 353-367.

MESAH. B DURR 2 . — AR R UTAR 2 4y S [T ). b
BREL2FdE R, 2011,26(6) :586-597.
SRR, TR R T AR B2 1 X P e AR A
JAE 18 PRI A 3 T2 i B U0 A A i DA AR R LT .
b JF 18P, 2008,54(4) :575-586.

SR, RABE T R & ool UBR R R A T
Tl o P PR 3 B G A v T [0 ). AR M B, 2008b, 22
(5):669-682.

Miller J A. Facies characteristics of LLaguna Madre wind
tidal flats[ C] // Ginsburg R N. Tidal deposits. New York:
Springer, 1975, 67-73.

Gerdes G. Klenke T. Noffke N. Microbial sigenatures in
peritidal siliciclastic sediments; a catalogue[ J]. Sedimen-
tology, 2000, 47(2):279-308.

Noffke N, Beukes N, Bower D, et al. An actualistic per-
spective into Archean worlds-(cyano) bacterially induced
sedimentary structures in the siliciclastic Nhlazatse Sec-
tion, 2.9 Ga Pongola Supergroup[J]. South Africa. Geo-
biology, 2008, 6(1):5-20.

Grotzinger ] P, Knoll A H. Stromatolites in Precambrian
carbonates Evolutionary mile posts or environmental dip
sticks? [J]. Annual Review of Earth and Planetary Sci-
ences, 1999,27.313-358.

Riding R, Liang L. Geobiology of microbial carbonates
Metazoan and sea water saturation state influences on sec-
ular trends during the Phanerozoic[ J]. Palaecogeogrphy,
Palaeoclinatology, Palacoecology, 2005, 219:101-115.
Frey R W, Basan P. Salt marshes[ M] // Davis R A.
Coastal sedimentary environments. 2nd ed. Heidelberg:
Springer, 1985 225-301.

Dawes C J. Marine botany[ M]. 2nd ed. New York: Wi-
ley, 1998.

Murakoshi N, Nakayama N, Masuda F. Diurnal inequali-
ty pattern of the tide in the upper Pleistocene Palaeo-To-
kyo Bay: reconstruction from tidal deposits and growth-
lines of fossil bivalves[J]. Int Assoc Sediment Spec Publ,

1995, 24:289-300.

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

BCA. BEUREE B DUR R I B AR A LT 1. Ao S5 5 M
Jii, 1982,4(4):285-293.

Greb S F, Archer A W. Rhythmic sedimentation in a
mixed tide and wave deposit, Hazel Patch sandstone
(Pennsylvanian) , eastern Kentucky coal field[J]. Journal
of Sedimentary Research, 1995, 65:96-106.

Archer A W. Modelling of cyclic tidal rhythmites based on
a range of diurnal to semi-diurnal tidal-station data[ ] ].
Marine Geology » 1995, 123:1-10.

Reineck H E, Singh I B. Depositional Sedimentary Envi-
ronments[ M]. Berlin:Springer-Verlag, 1973:551 .
Kvale E P, Archer A W, Johnson H R. Daily, monthly
and yearly tidal cycle within laminated siltstones of the
Mansfield Formation (Pennsylvanian) of IndianalJ]. Ge-
ology 1989, 17:365-368.

Kvale E, Archer A W. Tidal deposits associated with low-
sulfur coals, Brazil Formation (Lower Pennsylvanian),
Indiana[ J]. Journal of Sedimentary Petrology, 1990, 60
563-574.

Dalrymple R W, Makino Y, Zaitlin B A. Temporal and
spatial patterns of Rhythmite deposition on mud flats in
the macrotidal Cobequid Baya Salmon river estuary, Bay
of Fundy, Canada[ C]// Smith D G, Reinson G E, Zaitlin
B A,et al. Clastic Tidal Sedimentology. Canadian Society
Petroleum Geologists Memories, 1991,16:137-160.
Archer A° W. Panthalassa: paleotidal resonance and a
global paleocean-seiche [ J ]. Palaeoceanography, 1996,
11:625-632.

Klein G D. Depositional and dispersal dynamics of tidal
sand bars[J]. J Sediment Petrol, 1970, 40:1 095-1 127.
Collinson J D. Deltaic sedimentation in the Upper Carbon-
iferous of northern England[J]. Sedimentology. 1968,10;
223-254.

Nio S D, Yang C S. Diagnostic attributes of clastic tidal
deposits; a review[ C]// Smith D G, Reinson G E, Zaitlin
B A, et al. Clastic Tidal Sedimentology. Canadian Society
of Petroleum Geology, Memories, 1991.3-28.

Boyd R, Dalrymple R W, Zaitlin B A. Classification of
clastic coastal depositional environments[ J]. Sedimentary
Geology, 1992, 80:139-150.

Dalrymple R W, Yang B C, Chun S S. Sedimentation on a
wave-dominated, open-coast tidal {lat, south-western Ko-
rea; Summer tidal flat-winter shoreface-Reply[J]. Sedim-
entology. 2006.53:693-696

Hale P B, McCann S B. Rhythmic topography in a me-
sotidal, low-wave-energy environment[]]. Journal of Sed-
imentary Petrology, 1982,52:415-429.

Yang B C, Gingras M K, Pemberton S G, et al. Wave-
generated tidal bundles as an indicator of wave-dominated

tidal flats[J]. Geology. 2008,36:39-42.



%30 % 1

AN S OBV R b i 0 457 5 — ARG T ol & Ll T g ) 11

[74]

[75]

[76]

Davis R A, Dalrymple R W. Principles of Tidal Sedimen-
tology[ M]. New York: Springer, 2012:621.

Berné S, Castaing P, Le Drezen E, et al. , Morphology,
internal structure, and reversal of asymmetry of large sub-
tidal dunes in the entrance to Gironde Estuary (France)
[J]. Journal of Sedimentary Research, 1993, 63: 780-
793.

Bartholdy J, Bartholomae A, Flemming B W. Grain-size

control of large compound flow-transverse bedforms in a

[77]

[78]

[79]

tidal inlet of the Danish Wadden Sea[ J]. Marine Geology,
2002,188(3/4):391-413.

R, PR T A, b A R SR T R 1
AL M RR 47 . 2002.21(3) 1 130-135.

R BE . BRVE X BT AR 2 DR RRAE KR T i R
SERFZEL)]. BUACHE . 1999, 12(1) . 17-24,

A 2 JE U . B G i S IR 20 e B R st sl Ak A T . M
P37, 1995,41(3) :205-210.

PALAEOTIDAL SIGNATURE IN TIDAL DEPOSITIONAL SYSTEM .
AN EXAMPLE FROM LUSHAN SECTION OF
PROTEROZOIC IN YUXI DISTRICT

WU Heyuan

(Faculty of Earth Sciences and Mineral Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Recent researches unveil that the modern tidal depositional system, as a window of ancient

tidal deposits, has provided a theoretical foundation and a recognition basis for the reconstruction of

tidal depositional environment. The different tidal classification and tidal flat zoning systems were

made upon the response of sedimentary environment to various tidal signatures. The research of mi-

crobiological deposits in the modern tidal system suggests that the biogenic tidal signal should be a-

dopted to the study of ancient tidal deposits. The fruitful achievements of physical palaeotidal signa-

ture may provide a solid foundation for paleocenvironmental reconstruction. Based on the new progress

in palaeotidal signatures, this paper takes the sedimentary sequence of the LLushan section in the Yuxi

district as an example to provide a reference for regional paleoenvironmental reconstruction.

Key words: tidal sedimentary system; palaeotidal signature; Yuxi; Proterozoic



