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Fig. 1 (a) Division of tectonic units in the Qiangtang Basin; (b) Geological map of the Maqu area
2025&) ; (c¢) Stratigraphic column of the Maqu area

(modified from Wang Jian et al. ,

2 55k

ARWFFEH 13 FFRF S 2R 11 3 il H XA 37
HIm A =g o (b & 2¢) , H w5 R
661. 60 m, KA M UG R i 35 0 BT 1 8 Sk 35 1T
fif IR A e TUA AR

JITA 6 DU S 8 I3 43 B 25 7 o e R 2
o 1R % L o S 6 0 e S A, H e S g R
FEFAA T ARS8 W ZEISS A1 i 5 9 't i
TR S8 I8, A 7 325 43 AR B SY/T 5368 -2016 Al
SY/T 6414-2014; % 73 H1 8 Hl ROCK EVALG #4fi#:
ISR, A 7 R HE GB/T 18602-2012 5 M A Bk

FARIEIE SR E(R 1) .
ELTTZH 8 T A RE i TOC 4346 o 0. 54% ~
2. 32% CEEER 1.37% , Hedr 4 R TOC T3t
AT 0.5%~1.0%, )& T — IR A, 6 1FEE
m:IEI/‘J TOC B EAN T 1.0% ~2. 0%, J& T 4542
U853 R I TOC iR 78R T 2. 0%, J& T4
RIRA (R 2), AU50HE“A” & &7 0.0206% ~
0. 1821% ,SEXE M 0. 0786% , HEKEIEE (S, +S,) 1E
0.12~2.21 mg/g, FHMEN 0.95 mg/g, FiAFE i
O3 AE — WU SRV 30 R 25Ok ik R T
S, AR B rh S R IR S AR e, AT
“AT ARG (S, +S,) 5 TOC Z I BRI IE

3T CS744 Bt A3 58 B, A 7 i
M8 GB/T 19145-2022; I A HLIFE (&
Piids <A™ ) B R KA 25/ B R F
SER, A 5 AR PG SY/T 5118-2021;
BE TR I B R N CRAIC20/20 PV i
T EIERETT7E K, K 7 K % SY/T
5124 - 2012; + & AR i [7) 7 R W
ISOPRIME PRECISION [f]{i; & B i % 5¢
B, K 5 2K 3 SY/T 5238-2019; I
YRR EY N H GCMS 2010 PLUS
SR E— AN 58 B, A T AR AR
GB/T 18606-2017.,

3 AP AR

BIREE
A HILJG R R A e B o i R
AP S A0S, e
FEA YRS & (T0C) EI i “A”
SRR (S, +S,) 55, 456 Ebria
PRUE (Peters et al. , 2007) 551X 637
M e iR A B B th B T A o (1B
R4 2020) , #2046 bR TOC BIET KT
0.5%, K, ARH5H TOC>0. 5% 7% L

3.1

&1 BERMEREEIREETNRE (RAEIRE,2020)

Table 1 Evaluation standards for organic matter abundance in source

rocks of the Qiangtang Basin( from Fu Xiugen et al. , 2020&)
PR R bR — RIS | RS | SRS | RS
HHLEK (%) <0.5 0.5~1.0 1.0~2.0 >2.0
AT A" (%) <0.01 0.01~0. 10 0.10~0.15 >0.15
IR (mg/g) <0.5 0.5~2.0 2.0~6.0 >6.0

R2EHitREFRAREEREIRFEMLESE
Table 2 Organic matter abundance and type parameters of source rocks

in the Bagong Formation, Maqu area

e A5 | TOC S S, 51+, T 8" Cppp
“AT (%) | (%) | (mg/e) | (mge) | (me/e) || (%)

SPM02-(3) -4 0. 1096 1. 86% 0.09 1.08 1.17 26. 88 -29.6
SPM02-(5)-3 0. 0658 1.09% 0.05 0.48 0.53 31.85 -29.8
SPM02-(7)-2 0. 0867 1.79% 0.06 1.07 1.13 31.03 -27.8
SPM02-(8) -1 0. 0366 0.79% 0.02 0.24 0.26 43.95 -29.3
SPM02-(10) -1 0.0841 1.63% 0.14 0.90 1.04 85. 60 -29.3
SPM02-(11)-1 0. 0409 0.93% 0.02 0.19 0.21 31.58 -29.4
SPM02-(12) -2 0. 0261 0. 54% 0.01 0.11 0.12 9.08 -28.7
SPM02-(13) -1 0. 0206 0.59% 0.08 0.12 0.2 -45.18 | -28.8
SPMO02-(14) -1 0. 0829 1. 17% 0.11 0.61 0.72 63.23 -27.3
SPM02-(16) -3 0.1180 2.05% 0.16 0.97 1.13 75.20 | -27.4
SPM02-(17)-2 0.0415 1.47% 0.14 0.79 0.93 10. 03 -27.3
SPM02-(18) -4 0. 1454 2.32% 0.32 1.89 2.21 76.33 -28.0
SPM02-(20) -1 0. 1821 2.08% 0.35 1.83 2.18 86. 63 -29.1
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Fig. 2 Field outcrops and photomicrographs in the Upper Triassic Bagong Formation, Maqu area
(a) FHHTHL ATl VAR I L D2 SUA JeA 88 Sk (B 10°) 5 (b) FHiHbIX SPMO2 Fl T I 57 28 Ik 8 (4 % B B4 58 3K (B2 60°) 5 (c) FE
it SPM02-(5) -3, Bl Hu X (2 540 S0 Z R B GUABE A5 (d) FEdh SPMO2-(3) -4, Bl 0 IX (4 5T 2L SUZ R PS4 BE T A

(a) Outcrop of shale and mudstone of the Bagong Formation near Shiyougou, Maqu area ( viewing direction 10°) ; (b) Outcrop of gray—black

carbonaceous shale of the Bagong Formation in the SPMO02 section, Maqu area ( viewing direction 60°); (¢) Photomicrograph of laminated

carbonaceous shale from sample SPM02~-(5) -3, Bagong Formation, Maqu area; (d) Photomicrograph of laminated mudstone from sample SPM02-

(3) -4, Bagong Formation, Maqu area
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Fig. 3 Discriminant diagram of organic matter abundance in the Upper Triassic Bagong Formation, Maqu area
(a) X B 54 T0C SEMGWTH “A” KR ; (b) Bl X L 514 TOC SAIEHE (S, +5,) KR
(a) Relationship between TOC and chloroform bitumen “A” in the Bagong Formation, Maqu area; (b) Relationship between TOC

and hydrocarbon potential (S;+S,) in the Bagong Formation, Maqu area
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Fig. 4 Reflected light photomicrographs of maceral types in the Upper Triassic Bagong Formation, Maqu area
(a) FEfit SPMO2-(3) —4, 35 i DX 12 DT 21 B 8 (AT B2 ST U 5 (b) BR il SPMO2-(5) =3, 35 i X L ST B A SRR 5 (o) #F
siir SPMO2-(14) — 1, 35y DX U8 ST 2158 i VAT 52 SRR 5 () Bl SPMO2—(17) =2, 35t 4 IX B2 ST A 0 7 T At B2 S SR IG HE

(a) Photomicrograph of vitrodetrinite in sample SPM02~(3) =4 from the Bagong Formation, Maqu area, under oil—immersion reflected light; (b)

Photomicrograph of inertodetrinite in sample SPM02-(5) =3 from the Bagong Formation, Maqu area, under oil —immersion reflected light; (c)

Photomicrograph of liptodetrinite in sample SPM02~-(14) —1 from the Bagong Formation, Maqu area, under oil—immersion reflected light; (d)

Photomicrograph of bituminite in sample SPM02~(17) -2 from the Bagong Formation, Maqu area, under oil-immersion reflected light
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Fig. 5 Distribution of kerogen carbon isotopic composition
(8"Cpps) in the Upper Triassic Bagong Formation, Maqu

area
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Fig. 6 Diagnostic diagrams of organic matter type and origin

in the Upper Triassic Bagong Formation, Maqu area
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Fig. 7 Evaluation diagram of organic matter maturity in the

Upper Triassic Bagong Formation, Maqu area
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Fse o 32 ) (93U %5, 2008) . 13 MEEMIY R, 4
T8 1.13~1.57 “F¥fE N 1.39, T, 78
455~ 480°C , V- {E N 462.5C (£ 4) .
s A AR b, LA 2 A A B
R, 5 T, W2 T, BB AR AT

P T e T K FE BN EE (C,, FHEERERY C-22 1)
FHEd DSl R R S MR ER AL, ¢, TFAE ke
22S/(22S+22R) {H& A i I g 2 P X [a] (0. 57
~0.62) ( Moldowan et al., 1985; Peters et al.,
2007) . ELTTA 13 NMRIUAEFES (R 4) 1 BaC,, 5
Jt/ aBCy FELEME A 0. 02 ~0.28 (CEMH KM 0.16) ,
Cy, JHEERE 228/ (228+22R) {5 0. 51 ~0.79 (*F1
54 0.58) , Ts/Tm 4 0. 84~1. 95 FI{H N 1. 34) ,
TR R G T &I T BE NS5
FRAEF , 0E— A 52 B 5T 41 A AL B 0k A5 v B

BrEL.
4 AHUFORIE S TR

4.1 EMIER

IEF e kS U HILJT LA AR o A S
YibrEAE Y, REA S04 7= A LT Y R IR S TR
INEEHFAE (Peters et al. , 2007) . TEMFFEIX I A HE
an Y TEAS B R A AL W 1 A A58 2 DL e Y i
SR FE (K 8a.c.e) ,MKEGEIN C, ~ Csy, FEIERK
FFATE Cy ~Cyp ZIH] L FERA P LTRSS KA
TR AE Y AR A oT ko ., Bk, C, /Cop fH
AF0.50~0. 84 (CFIIE R 0. 67) HEMA/NTF 1, B
TR BEBERARNT KT, Bl R o A AR i A B
Coys2r/ Cogono THAT T 0.83 ~ 1. 64 (SN 1.21)
ZHFEART 1(3R 3) 87 SR B3 KA R
A LB G OL . TS A A AR SN T
1, 0] sz ey 38 2 B i R e S5 AE ) DRI 5 . AT HILT
K SR FAE B KA TR AE ) B A HLTT Y

x3 MK EBRARBEERIRBAESE

Table 3 Organic matter maturity parameters of source rocks

in the Bagong Formation, Maqu area

FIIEAEMH: (B 7)), 858 R, 5T, 14 i T | Ry | BaCyM | CyH22S | 15 | T G
FIXT R G FR , 2 B A HLET AL T i A—= " (C) | (%) | aBCsyH |(228422R) | Tm | Ts+Tm | CyH
BEN B, Bl R — R FEFE TAEN SPM02-(3)-4 | 455 | 1.22 | 0.16 0.55 1.24 | 0.55 | 0.13
ﬂ%jﬁ?ﬁ%‘%%’éi%ﬁf% E%’%@%*@ SPM02-(5)-3 456 1.31 0.02 0.54 1.06 | 0.51 0.23
o A SPM02-(7)-2 | 461 | 1.28 | 0.13 0.51 1.26 | 0.56 | 0.12
FIST ARG RIAE R — ORI R T2 Gpyon—cs)-1 | 460 | 148 | 0.16 0.60 | 0.89 | 0.47 | 0.20
Bt B St a] R Ge s Ak NI H T T sPMo2-(10)-1 | 464 | 1.51 | 0.16 0.59 0.84 | 0.46 | 0.12
$E R ATHLR B BE ( Moldowan et al, |, SPMO2=(11)=1 | 460 | 1.31 | 0.14 0.55 .02 | 0.51 | 0.18
o o SPMO2-(12)-2 | 467 | 1.51 | 0.13 0.53 1.6l | 0.62 | 0.12

B =3 =1

1985) , B MR BER R, SE5E (B SPMO2-(13)-1 | 480 | 1.57 | 0.12 0.51 1.73 | 0.63 | 0.23
TR ) S 1) AR E A HE (o FIBL) B9 spmo2-(14)-1 | 461 | 1.45 | 0.16 0.55 1,09 | 0.52 | 0.12

Ak, BaCyy BEhE/aBCyy FEREE W SPMO2-(16)-3 | 460 | 1.39 | 0.22 0.54 | 1.74 | 0.63 | -

_ ~ gy SPMO2-(17)-2 | 465 | 1.57 | 0.17 0.68 1.95 | 0.66 | -

fi%; Ts (18 (H) 22,29, 30 *F%%ﬁf SPMO2-(18)-4 | 459 | 1.32 | o0.21 0.62 .66 | 0.62 | -

BE) b Tm(17a(H) =22,29,30- =7 spmoa-(20)-1 | 460 | 1.13 | 0.28 0.79 - - -

Ht ) B ARAG € P, Ts/ T {H 38 H B AL




2 A PSS R R I X = SE 1 BT e T

FAHLBERAL

SR S AR 9

x4 DX BRARESENRSULENSH

Table 4 Biomarker parameters of source rocks in the Bagong Formation, Maqu area

oy FUE | Pr Pr Ph | Z3RERE | Coe | G R 5 %52 (%)

o 7313 Ph nCy; nCg C3H Cos @ Cyy Cog (O
SPM02-(3) -4 19 | 1.07| 0.19 0.18 0.58 [0.65| 1.31 [0.34|0.25]0.41
SPM02-(5)-3 20 [1.10| 0.16 0.13 0.73 |0.76 | 1.57 |0.41|0.21|0.38
SPM02—-(7) -2 20 [0.62| 0.20 0.22 0.34 [0.50| 1.21 |0.37|0.29|0.34
SPM02-(8) -1 20 [0.97| 0.14 0.13 0.13 [0.56| 1.25 [0.31|0.31|0.38
SPM02-(10)-1 | 19 | 1.40| 0.33 0.28 0.15 [0.78| 1.09 |0.40|0.18 |0.42
SPM02-(11)-1 | 27 |0.95| 0.13 0.15 0.46 |[0.51| 0.83 [0.46|0.27 | 0.27
SPM02-(12)-2 | 20 |0.88 | 0.21 0.26 0.86 [0.63| 1.21 [0.52|0.15|0.33
SPM02-(13)-1 | 20 | 1.57 | 0.47 0.29 0.44 [0.72| 1.39 |0.25|0.15|0.60
SPM02-(14)-1 | 17 |0.96 | 0.18 0.19 0.83 [0.63| 1.07 |0.44|0.30|0.26
SPM02-(16) -3 17 | 1.75| 0.23 0.14 0.25 [0.63| 0.95 [0.58|0.19|0.23
SPM02-(17)-2 | 20 | 1.40| 0.25 0.16 0.69 [0.72| 1.64 [0.30|0.27|0.43
SPM02-(18)-4 | 19 | 1.78 | 0.37 0.24 1.21 0.84 | 1.20 |0.37|0.28 | 0.35
SPM02-(20)-1 | 19 | 1.52| 0.49 0.38 0.69 [0.74| 1.08 - - -

RAHIA, o K AE TR AR STk e K BRSSRRAR R (3R 3), G, B
58. 0% (SEXIMH A 39. 6% ) , Cpy AT 23. 0% ~60. 0%

(Didyk et al. , 1978; Peters et al. , 2007; Yang Dan

4.2 iz
i bt 2 A JAZ AR
i 7E DU R R 2 A
YE R At R € 2
Cso MY HS 2 ZR 5, 2 ) I et T
H A PLBOR IR B2 AE Y hRE
¥ ( Volkman, 1986), H 1,
C27 B ot = SR PR T VR I
HKMBNY, Cyy 15 bt 7 S B
%fﬁ?ﬂﬁ%’é(ﬂﬂﬁ% HLARBE) T
Mk, Cy 5 %8 I 22 95 T Bili A= 155
ERIY, Cpy—Ch—Cy S LI
AT 2 m] S AT LT oK AR
A5 kIR Y R
(Moldowan et al. , 1985), A
A ? 25.0% ~

et al. , 2024) . CFEIE N 36.7%) , Cop TAK (CFXIE N 23.8%)
12
Clx
miz=g5 & miz=217 ®
10 1
£
X
]
it
L
SPMO02-(12)-2 SPM02-(12)-2
0 T T 0 T T T T T T
10 20 30 40 50 60 70 80 28 30 35 40 45 50 55
If 8] (min) I 1] (min)
10 -
CS.X (c) 12 : (d)
g "R 8
— =
X 5 =
o —
= A
] SPM02-(13)-1 SPM02-(13)-1
0' 0 T T T T T T
10 20 30 40 50 60 70 80 28 30 35 40 45 50 55
F 1] (min) I [5] (min)
20 25
Clx (e) (f)
20
15 & £ . c,
(=) 27
) x 15 ¥
X 10 -
i 3 10 “
o ;
0 Lol g ., "o 0
T SRAE ST AR T T T T T T T T T
10 20 30 40 50 60 70 80 28 30 35 40 45 50 55

S ] (min)

FsJ [] (min)
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Fig. 8 Mass chromatograms of n—alkanes (m/z=85) and steranes (m/z=217) in the Upper Triassic Bagong Formation, Maqu area
((a)BEdh SPM02-(12) -2 IEMBEREERE; (b) FEdh SPM02-(12) -2 i BE; (¢) FEMh SPMO2-(13) -1 IEFILER I 1
(d) B SPM02-(13) 1 i HEEIE; (e) FEfH SPMO2-(17) -2 IEFILER 1 5 (£) SPM02—(17) -2 fi%e %
(a) (a)N-alkane spectrum of sample SPM02~(12) —2;(b) Sterane spectrum of sample SPM02—(12)-2;(c¢) N-alkane spectrum of sample
SPM02-(13)-1;(d) Sterane spectrum of sample SPM02-(13)-1;(e) N-alkane spectrum of sample SPM02~(17) -2; (f) Sterane spectrum of

sample SPM02—-( 17) -24. 2 %z

B Joe o A1 A L £ 3 (] b S i B R Y < L R
“V RN EEEAE (1 8b . f) , RIAE N MR A
O A A B /AN = Y I s g T
FHIEAE Y R S 4 A (Peters et al. , 2007), I H.
C27-C28-C29 F§BEARXS & it — KR (K 9) ,bF
RX O REAMAEI R EZE RO, -1,
Y CRE ORI T I A5 K 2B A= 2 0 i U s 45 A
YIS 5Tk
4.3 BERRSMDEE kR

T TUERER (n=13) il LSk & W AL RRAE
AHARL, 2% BH A BIL 5T ok U5 40 XT F2 22 ( Peters et al. ,
2007) , —FRmELE A E A (R 4) , SR/ Cy) A2
BEfE N 0. 13~ 1. 21 CF¥EHN 0.57) , B T KA A4
Yr(#E2s A0 ) AN UR AL 4 Y 3 [E] BT R ( Tissot,
1979; Peters et al. , 2007) . AE 7 2045 H0 5] 04 4
B #R, Pr/Ph> 1. 0 #4878 A AL PE VTR EE , Pr/Ph
<1.0 ZH8 /"B JFYEFREE ( Didyk et al. , 1978), Hf
FEXAES: Pr/Ph i 0. 62~ 1. 78 (CFI4ME N 1.23) , /b
BREM <1, BoR R HA W R 5, 25 > 1,
454 Pr/nCy, Ph/nC o BdiE (£ 3) , RUIVIBUK A R
IRAE T 55930 IR — W A S A, R RIS e 9 1
R A E A e/ Cy #EBEME (G/CyH) 2 0.12~0. 23
CFHIMER 0.16) , J& FAR—rh %7K, #8 7m DURR B
BIK R B — 8 $h T2 5 4 AR S ARSI H A
b, AT BEAIR K SR ER B B SR DB UAEE A
MEIR, Zi4 Pr/Ph Pr/nC,, Ph/nC , A2y ke 2%
YRR B S S DTRUE AR B 55 X8 0T Bk
TE BT 32 Bt US4 25 52 1) £ T AR BR 58 | DA S5 38—
WA SRR 3 AR AE — B R B I KA A3 J2 Rk
JE 245 (Moldowan et al. , 1985)
5 AR

TEFS b IX ELDT2H 13 MRS A PR & =
TE0. 54% ~2.32% (“FIMEN 1.37%) , EA5 W 7

AT ETE 0.0206% ~ 0.1821% (F ¥ N
0.0786%) , I AE 0. 12~2. 21 me/g (P31 4

aaa-C,(20R)
0_.100

0
0 20 40 60 80 100
aoa-C,,(20R) 0a-C,,(20R)
&9 X E=BL T4 C,py—Cp—C, $i%E
=fF50E

Fig. 9 Ternary diagram of C,;, —C, —C,, regular steranes in

the Upper Triassic Bagong Formation, Maqu area

0.95 mg/g) , T A FESL IR B TR IR AR iE, 25 64
FEAR BT EE IR h AU IR A GO 5 WA 43
FEATEVRA FEA E A, T RS AR Bk R LR
{H 8" Cppy I T = 29. 8%0 ~ —27.3%0 (I {H K -
28. 6%0) ,Pr/nC,, THA T 0.13 ~0.49 (FH¥{H N
0.26), Ph/nC,, fH/ T 0.13 ~ 0.38 (F¥{H H
0.21) LB FIEANEA S T, -1, B R, {HAE
1. 13~1.57(FH(E A 1. 39) , T, 1E 455~480°C (°F
YA 462.5°C) ,BaCy, bt/ aBCy, AHEMHE N 0. 02
~0.28 (CF¥IME R 0.16), C;, FFHEBE 228/ (228 +
22R)fH 4 0.51~0.79 (CF¥I{EH 0.58) , Ts/Tm
0.84~1. 95 FIIME M 1. 34) , LA HIE A DL
FEAD T BUA— i BUART B, IER R RSP
Oy AR DA B BTSSR 2 C,,/Cop, B Cyly/
Coguro HIEIME AT 50 0. 67 F11 1. 21, F5 /R M8 K
AR SEEA VLR G WA, B LUKA A
hE L $BELL Cypy(25. 0% ~58. 0% ) Fll Cby(23. 0% ~
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Organic geochemical characteristics and hydrocarbon generation potential

evaluation of the Upper Triassic Bagong Formation mudstones and shales

in the Maqu Area, Tibetan Plateau

LU Kunjie" , SHI Lizhi"” , WANG Zhuozhuo” , HUANG Jingyi” , CUI Xinyu" , CHENG Jingtao”
1) Chinese Academy of Geological Sciences, Beijing, 100037; 2) Beijing Institute of Engineering Geology, Beijing, 1000438 ;
3) Institute of Disaster Prevention, Sanhe, Hebet, 065201

Objective ; The Late Triassic period in the Qiangtang Basin on the Tibetan Plateau saw the development of a

widely distributed, thick sequence of dark gray to black mudstone and shale, exhibiting significant hydrocarbon

generation potential.

generation potential of this mudstone sequence.

This study aims to elucidate the organic geochemical characteristics and hydrocarbon

Methods: To investigate the organic geochemical properties, a comprehensive set of analyses was conducted ,

including total organic carbon (TOC) content, chloroform bitumen “A”

extraction, Rock—Eval pyrolysis, vitrinite

reflectance measurements, kerogen carbon isotope analysis, and biomarker analysis.

Results: TOC values range from 0.54% to 2.32% (average 1.37% ), chloroform bitumen “A” ranges from
0.0206% to 0. 1821% (average 0.0786% ) , and hydrocarbon potential (S,+S,) varies from 0. 12 to 2. 21 mg/g

(average 0.95 mg/g) , indicating moderate to good organic matter abundance. Kerogen 8" C,,, values range from —
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29. 8%o to =27.3%o (average —28. 6%o) , with Pr/nC,; values ranging from 0. 13 to 0. 49 (average 0. 26) and Ph/
nC,, values ranging from 0. 13 to 0. 38 (average 0.21) ; combined with maceral data, these point to predominantly
Type I, -1I, kerogen. R, values range from 1. 13% to 1.57% (average 1.39%), T,..

480°C (average 462.5°C), BaC,; moretane/aBC, hopane ratios range from 0. 02 to 0. 28 (average 0. 16), C;,
homohopane 225/ (22S+22R) ratios range from 0. 51 to 0. 79 (average 0. 58) , and Ts/Tm ratios range from 0. 84

values range from 455 to

to 1. 95 (average 1. 34), confirming mature to highly mature stages. The n—alkane, sterane, terpane, and
gammacerane parameters further suggest that the primary source of organic matter is aquatic organisms ( algae,
plankton) , with significant input from terrestrial higher plants. The depositional water environment exhibits weakly
reducing to suboxic characteristics, suggesting that the overall environment is a shallow marine shelf influenced by
terrestrial input.

Conclusions; Based on key parameters such as organic matter abundance, maturity, and type in the source
rocks, together with insights into organic matter provenance and depositional setting, the Bagong Formation in the
Maqu area of the Tibetan Plateau is evaluated as a " fair to good" source rock with substantial hydrocarbon
generation potential.

Keywords: Tibetan Plateau; Maqu area; Bagong Formation; source rock; geochemical characteristics;
hydrocarbon generation potential
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