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Shale organic heterogeneity evaluation method and its application to shale oil resource
evaluation—a case study from Qingshankou Formation,southern Songliao Basin
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Abstract; It is well known that shale has strong organic heterogeneity. As the amount of measured geochemical data is
imited by the available samples, it is hard to describe the spatial distribution of shale oil and gas precisely. Through eval-
uation of organic abundance and retained hydrocarbon content by using the improved AlgR model ,the spatial distributions
of enriched,low-efficiency and inefficient shale oil resources are well mapped respectively with reference to the shale oil
resources grading evaluation standards. The heavy hydrocarbon and light hydrocarbon compensate coefficients for S, are de-
termined through correcting the experiments and component hydrocarbon generation thermal simulation experiment with py-
rolysis chromatography parameters. Volume method is used to quantitatively evaluate different grade shale oil resources,and
recognize favorable exploration areas. Research shows that the improved AlgR model enhances the accuracy and operability
of evaluating geochemistry parameters with logging data. Application results show that the shale oil resources of the Qings-
hankou Formation in southern Songliao Basin occur in the lower-middle part of its first member. And the play fairways are
distributed in Fuxin Uplift, Honggang terrace and northern Changling Sag,where the estimated shale oil resources is 4. 808
billion tons,accounting for a third of the total resources. The method of evaluating distribution of shale oil/gas by describing
organic heterogeneity not only can reveal the spatial distribution features of shale oil ,but also can save the cost of laboratory
test,and more important ,it can provide substantial guidance for future exploration and development of shale oil.
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Table 1 Relationship between superimposed coefficient K and model parameters
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Table 2 Heavy hydrocarbon correction coefficient of source

rock with different types of kerogen'"

1 I, Iy I 1
AS,/(mg-g ') 4.22 2.70 1.61 1.02 0.33
AS,/S, 1.93 2.89 4.28 4.92 0.83

3 AS, HEUmEXR"
Table 3 Relationship between AS, and evolutionary stages

(by Wang Angiao,1987) 1!

I I, Iy I I
T, <435 C 3.86 241 222 0.74  0.39
435 °C<T,, <441C 472 2,19 125 0.50 0.08
T, =441 C 4.10 3.70 2.17 0.44 0.55

b HS 8 R R B 50 (Co s ) XE LA , 30 o
PRGN A 77 3 A I AN ASORAR 2 v, ELAS [R) A i o T
PR R KU AR A 25 5 R IR & A
ANTFL o AR UM TE M 2 o3 A ke 3 1 o 1, il o xR
PRI A 2 SR IR AU SE 8, o A AN R JEE R AN [
20 7 9 A ST A A R (P 9) |, A DB s i
SRS A L S R K AT R R R U
JEXR A KRR 10) o BEHUAHRE St o AL 75 1
gmr e, TR 28R T B, FF 5 AL S 80N 3 4
7R o

3 SN H]

T L TLRANL G SR 5K ORI R R E 1

- CH+
600 + C(,*Cn
gt
0 400
o0
£
S~
S
g
200 \
0 1 1 1
50 100 150 200 250 300

g/ C

K9 4017 335 10 AP TUE AR A (HI)
Fig. 9 Shale hydrocarbon yield ( HI) of the
Qingshankou Formation in Well Yu 17

("b—l]/Sl
4 L
e
M 3
=
2
Mo, |
o
1 L
0 1 1 1 1
0.8 1.0 12 14 1.6 1.8

R/%

K10 AR IE R R (K ) 5 A G R
Fig. 10 Relationship between light hydrocarbon

correction coefficient and maturity



710 Al 5 KR A M o535 %
F4 RIZMBTLORREHERMBALSE
Table 4 Geochemistry parameters of shale samples from the Qingshankou formation, Songliao Basin
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Fig. 12 Distribution of enriched resource intensity in K,qn'

Member, southern Songliao Basin
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