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Application of spatial database and single-factor analysis in litho-palaeogeographic
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Abstract: In the study of sequence stratigraphy and litho-palaeogeography, quantitative analysis, precise calcula-
tion and detailed comparison of tremendous geological data, such as field profiles, logging records and artificial
seismic curves from different areas, are the basic requirements. In order to obtain more reliable and precise result,
we have developed a method, by combining the spatial database analysis and the single-factor mapping technology,
to establish sequence stratigraphical succession and to map the Ordovician litho-paleogeography of the Ordos ba-
sin- one of the largest oil-gas bearing basin in North China Platform. By using the method, all of the related basic
geological data can be quantitatively analyzed and scientifically managed. Various attributes of the basic strati-
graphic units and their characters, such as the overall color, sequence and parasequence thickness, pene-contem-
poraneous dolostone content, shallow water plaster content, terrigenous material content, carbonate grain ratio,
parasequence number, and the relative thickness of the lower and upper units in a parasequence, can be fully util-
ized statistically in facie analysis and in mapping. Based on this analysis, we have exerted single-factor isopachous
mapping quantitatively for each of the Ordovician sequences in the basin, and finally synthezed multiple factors to
construct the litho-palaeogeographical maps for each of the sequence intervals. The study shows that the proposed
method is quite effective and has much higher resolution in recognizing litho-paleogeographic units than traditional
ways. For example, in one of the Middle Ordovician sequence interval (the SQ17 in Lower Majiagou Formaton) of
the Ordos basin, we have successfully mapped the precise distribution of various facie units.
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Fig. 1 Logic relations among property tables related

to single field profile
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1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0
. sbl And > . sh2, , 0)) AS
SQ1 , sum(HF( <= . sb2 And >
010 . sb3, , 0)) AS SQ2 , sum(IF( <=
10% . sh3 And > . sb4, , 0)) AS
25% 65% 020 SQ3 INTO FROM
INNER JOIN ON trim(
50% )=trim( : )
— 10% WHERE (instr(ZHMS,' ) Or instr(ZHMS, '
90% 25% 75% )
0.1><0.5=0.05, 0.5 GROUP BY
><(0.25=0.125, 1-0.125-0.05=0.87 < i
( 3
) (
) )
2.3
GIS SQ17 ( 2
— 5)
- 0 40 80 _120km T N
2 ';H:E|Eﬂ$ IZE B l‘LFH 11
L | Q‘Q/— L fm

2.1
GIS
Maplinfo ArcGis [

2.2

[27]

=

A
[ I I I S I
[ =]
(== = I = = ]

3 , sQ1
SQ2 SQ3

Sql AR )

2 SQ17
SELECT . , sum(HF( <= Fig. 2 The isoline map of thickness of the SQ17




4. B H 5 5 R % 38 %

80 120 km
R +ff12

7 +HH4
! {17+

,02+i}|6

3 sQ17

Fig. 3 The contour map of SQ17’s land-based
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Fig.5 The contour map of shallow water plaster content of SQ17
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Fig. 6 Litho-palaeogeographical map of the Middle
Ordovician SQ17 sequence interval of the Ordos Basin.
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