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21 MPSHEBRE
Table 1 The value of MPS

)i 5} i U=.§1aiZi BRI RE
i=
I 5 U=0.04A +0.15B+0.31C~0.91D - 0.24E 0.69
I U=0.,43A+0.32B+0.52C +0.17D +0.09E 0.70
R U =10,32A +0.28B +0.83C - 0.25D + 0. 26E 0.70
v U =0.36A+0.46B+0.70C-90.27D - 0. 31E 0.67
v U=0.26A+0.41B+0.68C +0.11D - 0.54E 0.90
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Fig. 1 The sedimentary environment of Late Sinian epoch I cycle.
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Fig.2 The sedimenary environment of Late Sinian epoch I cycle.
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[Fig.3 The sedimdntary envionment of Late Sinian epoch Xcycle.
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Fig.4 The sedimentary environment of Late Sinian epoch cycle.
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Fig.5 The sedimentary environment of Late Sinian epoch V cycle.

BE. ATRROERE—-FRERL, BRESBRMBL, BRAREMN, WipHRD>
BT B R

B3 PLEXEA R TCRF A 4T, WUT BB TR B R LR A B
HEFRRAFHAEMER. DR KEREZRRTHIBR B RN, THRENE
AHPREBEREN . BEE—BRE—MEL R — 0 R A0S SRR 4
HIIRIB IS A, WL EA LA 4R R R EE Y RIGEDIE, X



90 noR ¥ # 6 3%
FRENSEM g W R, T HRRENAREL, TRGERA K )R 2R 4K
HIBEL. AR BRI FIERAL. 45 B 2 £ b 5% BN BRAF 7E 3 PR 3 P K T A b

B RER, EARNTHTNER. RUEREBERUEBRT MRE, BHELZT, B
TR BT IS B . o RSN AL RS AT SR ER B BT B B IR

=& iE

B RERE R B SRR RGBT R, &4 B R DUB IR
RERBEABRE TR —-SHERIA, FETRIANBARRESHT IR M5
Fo BDNG IR R BR L & HUIR T B IR AL R A AR BRI . H R TR W KR
BHERRSHEZHN, MAHRE. SEAEXR. BKERROFRKRESE, B¢
FEFFNFRETRYLEH BT BER.

BURNEFEMRERER (AXREEFHAEENEERE ) MbBERERY
AR R, RERTURMBERTR BN TR RE, AFRUERER, H2H
WA, ERERBHE, ABEMTHERIE, FANEREBLELEERAHRE.

BN E RN, RN SRR ERNER., EORRERLAY
HERAEEVRE, P& MERERMBREEEXLHAR . AEEEBHLE TR
HMBmAER, X—-4RERT, BILAEREXHFRER, BILAZERS T
HHAR, RAMFERKBEEREXHH, 7HRAIEENKE. ET NG
RAER, HIHERESHN, TURMRREX LXER, WTHUAL TR T FERER,
HEEMREEEROAR, SRARMBRER,

AXERALHLERYFIE, ERETRER,

e H% B #919864F 9 H29H

3 £ x W

MRER. IR, 1982, HEMBHMBHIATHEERE, MEAHRRERE (1), Ty HiE
#,

G, 1979, UL g R ICED RS, R g,

REI, 1978, FFWMMTEESEE, RE&T b KR,

HORRT, 1982, HE, HEWHT IHMBX L, BRI KRR, LI HBEFLL RN
Rﬁs

Lee , P.J., 1981, Bulletin of Canadian Geologys, Vol.29, No. 2, p.224-240.



4 3 OGRS VIBUERBEN e B B oE — LA 2R 1R P 7 e R L 55 Bk b ) 91

QUANTITATIVE STUDY ON SEDIMENTARY ENVIRONMENT

Zhang Guanggqan Liu Chengzuo
(Institute of Geology, Academia Sinica)

Abstract

This paper introduces a new method, the Most Predictable Surface, which is
used for quantitative study on sedimentary enviromcnt. It is known that some g-
geological parameters and the geographical parameters are closely related. For the
purpose of quantitative study on sedimentary environment the following mathem-

atical model is set up:
M
U=.§_:laiZi

Where Z; is a value of the ith geological parameter,And ai is a coefficient of the
ith geological parmeter which depemnds on the geographical parameters and
characterizes the relationship between two groups of parameters. So U means
a value of quantification of sedim-ntary enviromment. The coefficients (ai)

may be obtained by means of the mathematical processing. As soon as Z and
a are determined, we can get U in each section.Many values of U can be linked
and formed contour map of quantitative sedimentary environments. Same values
of U show the same properties of lithological paragenetic association, that is
the same sedimentary environments.The form of contours shows the outlines of
the sedimentary environments.The density of distribution of the contours means
the degree of variation of the sedimentary environments. The denser sontours
in a region shows acute sedimentary eanvironments changeing, on the other
hand, the steader.

The sedimentary environments are researched in this paper as an example of
the Upper Sinian Epoch phosphate bearing sequence in the South of China. The
sequence consists of the phosphate rocks, dolomite rocks, clay and silica rocks.
Depending on the relation between Iithologies and sedimentary environments, the
following five lithological states, five geological parameters, are determined,
i.e., coarse-grained intraclastic rock (A ) ,medium or mediumfine grained intra-
poclastic rock (B) ,micritic dolomite rock (c), clay rock (D), and silica rock
(E) .Therefore, the lithologies from (A ) to (E) are the different products de-
osited in the different sedimentary environments that the hydrodynamical condi-
tions are changed from strong to weak. The mathematical model is set up depen-

ding on the five geological parameters determined and the geographic positions,
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geographic parameters, in each section.The maps of the quantitative sedimentary
environments, the contour maps of U, are made for the five sedimentary cycles
in all period respectively.Depending on these maps the sedimentary environments
of each cyclic period and the changing of the environments are researched.

The researches show that the regions with positive values of U indicate a car-
bonate platform under the water, but the regions with negative values of U show
a shllow sea basin,and the regions with dense U contours show the regions where
the environments chauge acntely.The regions with zero contour and its neiphou-
ring regions show the regions where two eavironments mentioned above transfer
each other.

In the study area, from beginning deposite in the wide area to the end of U-
pper Sinian Epoch, the basic framework of sedimentary environmeats is steady.
The zones, i.e., Southwest Guizhou -Northeast Guizhou--Northwest Hunan-mid-
dle Hubei, are the trasitional zones between the carbonate platform and the shal-
low-sea basin, and the carbonate platform distributes mainly in the region to
the northwest of the zones,bnt the shallow-sea basin distributes mainly in the re-
gion to the eastsouth of the zones.In the transitional zone between two environ-
ments that is the favourable environment for P-deposits, because the environments
change acutely in this zone, and the properties of the deposits and the hydro-
dyn amical conditions change frequently with the change of envir‘onments.Specially,
as there are closed or semi-closed basin or “gulf” under the water in the platform
or in its borderland, it is more favourable environments where P-deposits are de-
posited. However,the size,thinkness and P-bearing grade of the P-deposits in the
other environments can not be compared with those of P-deosits in the enviroments
mentioned above.

The results of this research have demonstrated that the Most Predictable Sur-

face method is useful for quantitative study on sedimentary environments.



