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Fig. 4 The model of genetic facies—architecture of lacustrine delta, Yan’an Formation, Ordos basin
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Fig. 5 Themodel of genetic facies—architecture of meandering river,

" Yanan Formation, Ordos basin
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Fig. 6 Lateral accretion units in a point bar of meandering river and their lithofacies
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On the Chronostratigraphic Framwork and Basic Building
Blocks of Sedimentary Basin

Li Sitian = Yang Shigong Lin Changsong

(China University of Geosciences)

Abstract

Sequence stratigraphy erected by Northern American geologists has established a relatively perfeét con-
cept system and research methodology. based on the investigation of continental margin basins. It has a
great influence upon the development of sedimentary basin analysis, biostratigraphy and other fields of ge-
ology. Economically important Mesozoic oil and coal—bearing basins and Late Palaeozoic coal—bearing ba-
sins in China, however, are mostly continental basins or paralic basins characterized by epeiric sea environ-
ments, it is impossible to mechanically use the model from continental margin study in the sequeﬁce
stratigraphic énalysis of thses basins. Several key points that should be stressed are as folqusE 1)
Unconformities identified in the basins mentioned above are mainly reated to tectonic movements, most of
them are minor—dip unconformable contacts. Such surfaces have been recognized in Sichuan and Ordos ba-
sins mainly by palaeogeological mapping beneath the surfaces. 2) Alrthough it may be impossible to figure
out the influence of sea level changes in continental basins, polyphasic major lake level change episodes are
usually basin—wide identifiable in large lacustrine basins such as Songliao, Ordos and Jungar. 3) Even if in
paralic basin the low sea level events can not generate unconformities because of very gentle palaeoslop in the
basin. 4) The integrated study of seismic stratigraphy and outcrep or core examination should be emphazied
in reconstruction of sequence stratigraphic framework. On the basis of integrated analysis. the mapping of
depositional section network is neccessary and effective for correlation. 5) High resolution event
stratigraphy, particularly the event markers such as vo]cénic ash beds, coal seams related to the abundance
of regional clastic systems, and palacoweathering residue or surfaces. have been verifies to be very useful in
the reconstruction of chronostratigraphic framework.

It is evident that the concept system of sequence stratigraphy should be reconsidered in a broad sense so

that to widely use in the study of different types of sedimentary basin. Based on our investigation of Mesozoic
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Ordos basin,  Paldacozoic Yangtze and Huabei paralic basins on cratonic basement.  this paper attempted (o
disciis« the hasie buildig blocks of scdnuentary basin, their hicrarchy and defination. and method for
reconstiuc ion of basin chronosiiatizv aphic framework.

The geneatic stratierapme nmtbs comprising the chronostratigraphic framework of sedimentary b.osine

can he delimed os v L -4 vhe whole basi—ling sequence as first - order unit € )0 2) tectonn se
quences [ 1 debhistea by owior cegional tectonic unconlormuties; 3} sequences ¢ Il ) confined by
lower- ordot oneonrmabic conte - witiun tectonic sequences,  4)  parasequence sets ¢ IV ) anc S)
parascuucnees ¢y 1 adenutied by ransgressive surfuces and episodes of depositional system evolution. 1t
st Lo paatited cut that depositienal wvstem tracts will not be detined as one distinet order. In ¢coal-benring
RGN iy sls o e pecessiEy o rrconsiraet e depositional system tracts of a parasequence with mvestigation
wino e tennation of Camgle coat scam, Cur study has shown that parasequence sets wre uaually the 1 wst
appropriate mapping units identifizble in whole basin in fossil fuel basin analysis. There are tive
yaraseguenees sty for example. recognized in Earely—Middle Jarassic in Ordos bastn They are m corre
spondence wath e o ggor eoal-accumulating eprsodes.
Pariscqguenaes are usually considered s the basic units representing depositional system tracts,  and
they van be subdended imto foer order building blocks (V1=V} to the need of research purpose i dua s
avehihies Boch ot of deposttional svstem tract 1s composed of a series of gencucally related system clements
PR preseriing Wbe products of Jdeposiuonal events. They can be further ciassified inte a series of geretic
facies VLY. Bor mstance,  the lacustine—deltaie system elements in Yan an Formation in Ordos basn: in-
Jdude about 20 genetie favies. cach of them presents a three-- dimenuonal geological body sucl: as
distributary or subagueous channel fills, crevass splay and mouth bar sheet—like sands. Architectural cle-
ment Gy, a concept modthied from Allen und Miail, is defined as internal elements of geneltic facies. They
mady be categoned into three types in view ol depositional processing: progradation, lateral accretion .nd
Jggr.'xdul‘ion. s suggested that genetic facies consist of architectural elemenis, such as channel fills mav be
sotuposed o lateral aeeretiondl poist bars or downstream progradational snacroforms. The architecturu: el
ements are {wither subdivided mto g variewy of litho—energy elements ( nearly equivalent o lithofacies)
(V)L The study hus shown that it is necessary and useful wo depict architectural and litho—energy elements
iur the analysis ot uiternal architecture.  heterogeneity and poropermeability ot sandbodies.
Clearly, the enure busin flls like a large building can be disassembled into a variety of ditferent order
hutiding blocks. This concept of sequence stratigraphy will be the powerful and successtul tool for predicting

Jie distribuvion of oti--gas reservoirs,  coal=rich zones and associated mineral deposits in sedimentary basiis.



