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Abstract

Source rocks are the basis for oil or gas accumulation and petroleum system. In different pa-
laeoenvironments, sedimentary basins have different inputs of parent materials that have differ-
ent thermal evolution degree. So it is difficult to rank the hydrocarbon-generating potential of
source rocks in different sedimentary basins according to their physical and chemical properties.
This study considers four factors: organic matter abundance, organic matter type, organic matter
maturity and hydrocarbon generation process. A new model of hydrocarbon source rock evalua-
tion is established by using fuzzy mathematics. It avoids the contradiction caused by too many pa-
rameters in the process of hydrocarbon source rock evaluation, avoids the blindness in selecting
parameters, and improves the efficiency of hydrocarbon source rock evaluation. The practical ap-
plication shows that the hydrocarbon generation potential of Dunhua Basin is relatively large, and
this method is practical and reliable, and has certain popularization value.
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Figure 1. Process of single-level fuzzy comprehensive evaluation
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Figure 2. Process of multi-level fuzzy comprehensive evaluation
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SR T FERE[8 ], W FEAR A M AR HERI TS R EA, ANEBIEE VPN PR AR —FE, sk
(1984) [9]. FRHEHE2008) [10]+ FEEEF-(1997) [11]. Peters (1998) [12]25 #R5 bl A JE A VPN b EREAT T T
Ji, FEEH T B ORIV ARIE. AR 25 VPN FE 78 20 PR AT N 7C I R A b ST P bR, T E
ITER G AW, FEAIEANRFRE. AHFEA AYUR O AR
3.1. BREE

IR A B YR FEE AR e RS A AR & 8. AT MER T, SAaTPEIRESE
CE ML= FE )bk =y, AR il 7780k . B RTVEO A LT =F FE I 3 Z 48 05 146 S G WL (TOC), & “A” |
SBRMHC) AR 71(S1 + S2)M H 5S4, ARIRFESH 1995 FF HARIFRHE[13]F1 1998 4 Peters [
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Table 1. Evaluation criteria of organic matter abundance in terrestrial source rocks

*= 1. MRRRE B RFEETNIRE

ERAEES iF BT LIS B 7#
S—— %kf?k - ﬂéﬁjfuk >2 1.5~2 1.0~1.5 0.4~1.0 <0.4
RK - K >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
SUHWE “A”, % >0.15 0.10~0.15 0.05~0.10 0.015~0.05 <0.015

HC, % >0.10 0.07~0.1 0.04~0.07 0.01~0.04 <0.01

S| +8S, mglg >8 6~8 4~6 2~4 <2

IH, mg/g, HC/TOC >500 350~500 200~350 50~200 <50

3.2. AHLRER

R MAIVARFIPPAN I AR IR T, AP B WU 3 R AN I, AU G L S B3R AT U
Hro BT FFE R E T A BRI PR, T RSB AR AT T IR DLAE o 32, T AT R AR
PSR 3K B SR L2 4R 254045 5% S5 A MU 28 B (0 7 vk R B = Fh[9]: © K
PRI 5 @ AR T BEAR 6 AL o SR 53 B MR T EEAR G ZR RN 40 o ARURVPAN T ER
F =R ARV T ESAR 28T, AR B 52 1995 4F R ARE[ 13151 1998 4F Peters FIFRUE[12] KR
WA A NLRR, ek 2.

Table 2. Evaluation criteria of organic matter type in terrestrial source rocks

2. MREREBVRERE Y&

L L I 11 11,

VPEN 24 N . — -

I By LRk Bz %=

e >90 70~90 50~70 30~50 <30
BiR oA <10 10~20 20~30 30~80 80~90

TI 60~100 40~60 20~40 (-10)~20 (-100)~(—10)
. H/C >14 14~1.2 1.2~1.0 0.8~1 <0.8
T

% o/C <0.1 0.1~0.15 0.15~0.2 0.2~0.25 >0.25
1’ PO SR ERY, >70 60~70 40~60 30~40 <30
shph 2920 cm /1600 em'! >4.3 2.7~4.3 1.6~2.7 0.5~1.6 <0.5

ik 1460 cm /1600 cm! >1.0 0.75~1.0 0.5~0.75 0.15~0.5 <0.15
BRENIER, % <=30 (-30)~(-28) (-28)~(-25.5)  (-25.5)~(-22.5) >-225
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Continued
e MRV, % 60~40 40~30 30~20 20~15 <15
i
Wit Tk, % 10~14 14~18 18~22 22-26 26~30
woCAY dER + ER % 20~40 40~50 50~60 60~70 70~80
’g L MR 55 TR >2.0 1.6~2.0 1.0~1.6 0.5~1.0 <0.5
IR 50-Ca70 % >55 45~55 35~45 25~35 <25
B Rk 50-Cass % <15 15~25 25~35 35~45 >45
Ry 50-Ca9s % <25 25-35 3545 45-55 >55
& 50-Ca7/50-Cao >2 1.5~2.0 1.0~15 0.5~1.0 <05
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Table 3. Evaluation criteria of organic matter maturity in terrestrial source rocks
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O B 45 5 SCT 3.0~4.5
4.5~6.0 <6.0
435~440 <435
Tmax, C 440~450
450~580 >580
1.2~1.6 >1.6
H/C JiFLt 1.0~1.2
0.5~1.0 <0.5
P— 1.4~2.0 1~1.4
R BRI Q 2.0~3.0
>3.0 >3.0
\ 60~90 50~60
I 90~150
150~200 >200
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Table 4. Evaluation criteria of hydrocarbon generation process in terrestrial source rocks
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Figure 3. Evaluation structure of hydrocarbon generation potential of source rocks
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Figure 4. Regional tectonic location map of Dunhua Basin

4. B A XS EE

Table 5. Evaluation indicator of source rocks in Dunhua Basin

5. B EMRIREBIEITNSHER

e o JER O WER L EER L FHER o FAEX
+ITFARE  EHEMRE  HE4RSE BRETRE  EREETRSA
HHUR% TOC, % 1.18 3.63 0.97 3.88 9.88
AUWHE A7, % 0.02 0.18 0.28 0.03 0.10
HC(%) 0.002 0.034 0.024 0.018 0.061
S +S % 0.67 241 0.67 2.41
IH, mg/g 89.00 12 16.00 243.00 89.00
FERAL, % 65.00 30 29.00 37.00 65.00
BiRA, % 0.67 0.80 71.00 63.00 33.00
Ti -30.25 -32 -38.75 -28.75 75
H/C 1.07 0.98 0.61 0.74 0.78
o/C 0.26 0.20 0.37 0.15 0.13
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WRFAKRER, % 30 35.00 55.00 37.00 32.00
2920 cm /1600 cm™! 1.8 2.20 2.20 1.05 321
1460 cm™'/1600 cm™' 0.35 0.55 0.55 0.30 0.27
TRENIEL, %o -22 -20.50 —-26.50 -23.25 -23.25
AR, % 0.72 0.72 0.72 0.72 0.72

FkEs % 0.13 0.13 0.13 0.13 0.13

R + WHER % 0.15 0.15 0.15 0.15 0.15
MLRR5 B 1.66 1.66 1.66 1.66 1.66
50-Ca75 % 0.06 0.06 0.06 0.06 0.06

50-Cagr % 0.92 0.92 0.92 0.92 0.92

50-Ca9r % 0.02 0.02 0.02 0.02 0.02
50-Ca7/50-Cao 3.66 3.66 3.66 3.66 3.66

Ro, % 027 0.48 0.57 0.47 0.59

O B % SCI 1.8 22 2.20 22 22
Tmax, C 433.0 439.0 431.00 437.00 439.00

H/C JE 1 0.6 0.70 0.61 0.74 0.78

T RHTOE Q 1.5 1.5 1.5 1.5 13
QgL 80 100 80 80 120
TEE ARt wEE wEE wEE wEE wEE

HE SRR B (R UE )R, m) 200 400 400 300 300
PRI, m 2700 2700 2700 2700 2700

Heg s, fHRES, mglom? 6.8 15.5 15.5 20.5 20.5
A RRHAIX * ES ES & &
HREEME), g/g TOC 0.54 18.4 18.4 12.09 12.09

T EENE T T AEBG AR AL 16] [17] [18][19]: 7l T AESER: Al a A IS &
SN 0.58%~6.17%, &AW “A” &8N 0.035%~0.69%, AHUFRFEE LGV ML - IFEIR A
PR VR 28 = REE (U A TEARBT SR By DB RA T, S5 iamEmAa, LI,
BT o5 LU A 2/3~4/5; FEEHR G E H/C JEF AT 0.98~1.15, 7 1.07; O/C J&-F LL /T 0.20~0.35,
P 0.26; MUFIROE A AL I, F R 208 nC29, nC27 i k7>, OEP VY 3.66, /75
Lt 0.86~2.83, P 1.66. A HUREHILE VPN L TSI RO, /0B 11 2. Sioqh 72 s FE v o o il 2R 0%
FH 594~831 m IRYR A B AR GI% T K BH, OEP A 2.64~4.93, Y C21-/YC22+/H F E 4T 0.06~0.26,
FEEAR B R T - AR i, R 2 PR X T I R e R A . T BHGER AN B AR T 2
GG i A Ro fHN 0.47%~0.59%, Tmax {HN 431~437, Ab-T A - RPN BL,  IX 5 0E T Ak 1
A K

AR LR A VAN DU GOPAN, VP 50 SRR L] 4. 18 R BORI B 3RATT AT DASRAS &N X
BN g R, sk 6.

DOI: 10.12677/ag.2019.96062 587 HOBRBL 2RI


https://doi.org/10.12677/ag.2019.96062

Table 6. Hydrocarbon generation potential evaluation of source rocks in Dunhua Basin
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~__ PHE
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a1 0.0382 0.0822 0.232 0.4905 0.1571
P 2 0.3489 0.0697 0.2042 0.2738 0.1034
JEIRE VP FEAL 3 0.123 0.0453 0.2817 0.3889 0.1611
FE 4 0.267 0.094 0.2366 0.3549 0.0475
FEM S 0.2782 0.2007 0.2457 0.2704 0.0051
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