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Fig 1 Inages show ng macroscop ic lithobgical features and sane typ cal sequence boundaris of the hird menber of
Gaoyuzhuang Fm. at theQ iangou sectbn of Y anq ing County

In the figurg the arrowed refer to sequence boundaries Photo (A) refers © the top boundary of he SQy that & ako interface between the second

and the hird meanbers of he Gaoyuzhuang Fm., which is refleced by the abrupt change fran the tida}-flat stran atolitic dolanites in the top part
of heSQs b themedim—and thirbedded ranp linesones n the botom part of the SQ4 Photo (B) and (C) respectively refer to the op

boundaries of the SQ4 and SQ;, which are danonstrated by the abrupt change fran the undedying tidal flat Ime dokm ites wih m icrobia lm ats to
the overlying ram p mediun — and thin— bedded leblite linestones Phowo (D) refers to the top boundary of the SQq that & also interface bewveen

the third and the ©urh M an bers of the Gaoyuzhuang Fn., which & reflected by the abrupt change from the tidal flat micritic dobm ites in the top

part of the SQ¢ to the subtidalmassive dobmites of stram ablie reef in the bottan part of the SQq
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Fig 2 Sequence-stratgraphic dvisbn for he thirdmen ber of Gaoyuzhuang Fom ation at the
Q iangou section ofY anging County in Beijing
S0, ©50,, respectively refer to three hird-ader sequences discemed in the #irdm ember of Gaoyuzhuang Famation and they m ake up one second-

order sequence TSE transgressive systan tract CS condensed secton; EHST  early high-stand systan tract LHST late high-stand systen tract
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(A) (a) ( i b) : (B)
(C) ; (D) i (E)
Fig 3 M atgound structures developed n the bed planes of leblite linstones i the non-stom atolitic lin estone successin
of the thid M en ber of theM esopmwterw zoic Gaoyuzhuang Fom aton at the Q angou section ofY anqing County in Beijing
Photo (A) shows the subtidal catbonate m eter-scale cycles that are made up by the thirbeddedmarls
(a) and m i+ o thickbedded kiolite Im estone ( b); (B) indicates the grotesquem atground structuires
(C) demonstrates the large— scalew rinkle structures (D) shows the hige-scale tepee ridges (E) reflects the palm psest ripples
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Fig 4 Images show ng the megascop i sed mentary features and the mam lithobgical types for the non-stromab litc
catbonate success bn of the thirdmanber of the Gaoyuzhuang Fm  at the Q iangou sectin
Photo (A) refers o tidakflat dokm itic lm estones and Ime dolanitesw thm icrobialmats photo ( B) dem onstrates lots of spheridal or sub-spheroidal
catbonate mounds in shelfmars Phowo (C) illustrates the meter-scale cyclemadeup by the shef marl (a) and the k blite Iimestone ( B),

and bts of phew dal or sub-spherwidal cartbonate mounds ( ¢) n helfmarls Photo (D) deanonstrates a typical spheridal catbonate mound
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Fig 5 Phoos shav ng them icroscop it features of the kblite and bn mnite lmestones i the thid menber of Gaoyuhuang Fm.

Phowos (A) and (B) are the leblite Imesones and photo (A) demonstrates that there arem any black gathering bodies constitited by pyrite crysials and

organic matters Photos (C) and (D) refer o line dolm iles or dobmitic linesones wih m icrobia Im ats reflected by the datk and the light hminations
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Third M enber of M esoproterozoic Gaoyuzhuang Fom ation at(Q iangou

Section in Yanqing County of Beijing a typically non-stranatolitic

carbonate succession of the Precambrian

MEIM ingxiang °

(1. StateK ey Laboratory of Geolbgical Processes and M ineral Resources China University of Geosciences Beijing 100083

2 SchoolofEarth Sciences and Resources China University of G eosciences B eijing 100083)

In the long Precambrian the stranatolitic carbonate succession is very canmon. But

the non-stram a-

tolitic carbonate successon that ismarked by the subtilal deposits fors a strong con trast to the stram atolitic carbonate

succession. Both the non-stim atolitic and the stwum alolitic carbonate successbns are mportant clues for the firther

understand ng of the evolving carbonate world of the Precanbrian TheM esoproteroz ic Gaoyuzhuang Fm. n'Y anshan

Area is a set ofmore than 1000m—th ick catbonate strata that can be divided into fourM embers ( or Subfomm ations):

The firstM enber ( or the Guandi Subfom atbn) is marked by a set of stramatolitic dolan ites overlying a set of trans-

gressive sandstones. The second M ember (or the Sangshuan Subfom ation), is a set of manganiferous dolm itesw ith a
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few stram atolites The hirdM enber is chieflymade up of lmestones and is characterized by a particularly non- stram—
alolitic carbonate succession of the Precanbrian The fourthM ember ( or theH vanxiusi Sub formation) is canposed of
a set of dolam ites of stram atolitic reefs or lithohems The non-stmm atolitic cabonate successbnmak ng up the third
M ember of he Gaoyuzhuang Fom aton at the Q angou secton n Y anq ng County of Beijing can farther be subdiviled
nto hree third-order sequences that are maiked by the regular successbn of sedimentary faces In thidorder se-
quences lots of subtidal catbonate m eterscak cyclesmade up of the m idim—bedded leblite lm estones and the th -
bedded marls constin te their transgresswe system tracts (TSI's) and the early h gh-stand system tracts (EHSI's), lots
ofmeterscak cyclesmade up by the thir-bedded linestones and marls constiute their condensed sectbns ( CSs),
and thidk-bedded to massive dolm itic Imestones or lme dolm itles m ake up the late hgh-stand system tracts ( [H-
STs). The tne scan of the Gaoyuzhuang Fomatbn is deduced as200M a ( fran 1600 M a to 1400 M a). An obvbus
hiatus betw een he Gaoyuzhuang Fomation and the underlying Dahongyu Fom ation is deduced as 50Ma to 100 M a
so he fom ng duraton of the G aoyuzhuang Fom atbn is thought as he 100M a (1 500 Ma to 1 400M a). Further
more the subface of the third Member of the Gaoyuzhuang Fom ation that is just on the m i positbn of the
Gaoyuzhuang Fomation and its fom ng age may be deduced as about 1 450 M a According to these materialy the
norrstram ato litic sed imentary successbnmake up the hirdM anber of the Gaoyuzhuang Fomm ation m ay dem onstrates a
stram ato lite decline event occurring at ca 1450 M a of the Protenzoic besides other three events that respectively oe-
curred atca 2000Ma ca 1000Ma and ca 675Ma The fom ng duration of this non-stmm atolitic sedm entary
succession of the hirdM enber of the Gaoyuzhuang Fomatbn can be generally correlative that of a sin ilar sedim entary
succession n Norh America 1 e a nonstmm atolitic sedin entary successbn of theH elena Fomation of the B elt Su-
pergroup  which suggests that the stranatolite declne occurring at ca 1 450Ma is a gbbalevent Allof these nfor
matbn$ endow the non-stmm atolitic sed mentary succession mak ng up the third M ember of the Gaoyuzhuang Fom a-
ton at the Q iangou sectbn with mporant sgnificance The particularly norstran atolitic cabonate successbn make
up the thirdM ember of theM esoproterozoic Gaoyuzhuang Fomaton at the Q iangou secton m ghtbe the representative
of the non-stran atolitic catbonate succession of the Precan brian because of its special lithological features and particu-
lar sed mentary structures whose general sed mentary features are helpful and mean ngful for the further understand-
ng of changing regularities of the soph isticate and evol ing carbonate world of the Precanbrian

Key words non-stranatolitic carbonate successbnn Gaoyuzhuang Fom aton M esopwieromic Q iangou section in

Y anq ng



