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1
Table 1 Geological and geochemical characteristics of samples used for thermally simulated experiment
/ R Rock-Eval
" ’ T0C Ty /C HI
WCI194 3 1823 ~1 832 WwC I 0.45 2.7 434 444
wC824 2 623 ~2 626 EP — I} 0.59 5.1 448 245
xiao et al. 2009.
2
Table 2 Geochemical parameters of source rocks samples
/ Rock-Eval
" TOC/% Tmax/C HI/( mg/g. TOC) Pr/Ph Ts/Tm
WC194 M- 2 402 ~2 404 0.26 432 143 10.50 0.10
WC194 M4 2 590 ~2 594 0.47 359 192 9.62 0.05
WC194 M4 2 626 ~2 630 0.47 360 198 6.44 0.27
WC194 N4 2 402 ~2 408 EP 4.05 422 194 3.90 0.51 i}
WC194N4 2 562 ~2 566 4.34 434 243 8.99 0.20
WC194=2 2 550 ~2 559 0.79 431 184 6.90 0.24
WC194 2 2 511 ~2 529 0.80 429 189 7.23 0.32
WC194 M4 3 240 ~3 246 2.66 445 476 2.12 0.88
WC194 M- 3256 ~3 258 2.66 442 422 2.10 0.89
WC194d M4 3264 ~3 266 1.5 442 347 2.09 1.00
WC194 M4 3304 ~3 310 wC 2.79 443 462 1.99 1.23 I
WC194 M4 3334 ~3 342 3.62 442 452 1.89 1.29
WC194 M- 3368 ~3 376 2.96 443 431 1.91 2.04
WC194 M4 3392 ~339%4 3.76 445 478 1.75 1.98
1.5% ~4.0% 400 ~ 500 mg/
gTOC I ;
0.5% ~4.5%
200 mg/gTOC I o
1.2
27
(1
28 29 30
0.5 cm
80 MPa 6 ( 1
3) 24 h. Fig.1  Diagram showing hydrocarbon generation
° and expulsion experiment
Thermo Finigan-Trace o : 80°C 2

30 m x0.25 mmi.d. (0.25 wum ) HP-5MS 4C 210°C 3C



184

32

295°C 20 ; 1. 5mL/min
300°C o
( EasyRo)
IES GmbH ( Schlumberger) PetroMods
1D/3D o
61 ~65 mW/m* ' .
3 EasyR, Pr/Ph

Table 3 EasyR, and the Pr/Ph values at different simulated

temperature points of the samples

Pr/Ph
EasyRo/% -
WC824(EP)  WCI1943( WC)
300°C 0.64 7.48 2.11
330°C 0.79 4.18 1.94
360°C 1.02 3.42 1.80
380°C 1.24 2.80 1.65
400°C 1.49 1.54 1.59
420°C 1.79 1.26 1.55
2
2.1 Pr/Ph
3. 2
3, WC194 3
(I ) Pr/Ph
300°C ( EasyRo =0. 64%) 2.11 420°C
(EasyRo=1.79%) 1.55 o
wCc824 —
(I ) Pr/Ph
300°C  420°C Pr/Ph
7.48 1.26
Pr/Ph o
2.2 Pr/Ph
WC194 M4
WC194 2 —
2,
Ts/Tm o Ts/Tm
30-~32
/ 3
/

Pr/Ph Easy Ro
Fig.2 The relationship between Pr/Ph ratio and
Easy Ro value for the oils generated from the

Enping and the Wenchang source rocks

Ts/Tm o

Pr/Ph

Pr/Ph

Ts/Tm=0.10 10.5 Ts/Tm =0.51 3.9,

Pr/Ph

Pr/Ph
( 4) Pr/Ph Ts/Tm =0. 88 2.12
Ts/Tm =1.98 1.75
( 3 240 ~3 390 m) o

o

2.3 Pr/Ph

/ Pr/Ph

I 12 13 I 19 H 17 18
(Ro >0.6%)

Pr/Ph 12 1
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o Tang et al
Pr/Ph
» Koopmans et al
Pr/Ph
@
Pr/Ph o
( Ro >
0.6%) Pr/Ph
3 Pr/Ph Ts/Tm
Fig.3  Cross plot of Pr/Ph ratio vs. Ts/Tm for extracts °
18
from the Enping source rocks showing the tendency
of the Pr/Ph ratio following maturity
12
Tang
Pr/Ph
1233
12
4 Pr/Ph Ts/Tm ,
Fig.4  Cross plot of Pr/Ph ratio vs. Ts/Tm for extracts
from the Wenchang source rocks showing the tendency °
of the Pr/Ph ratio following maturity 2,
(o) - (m )
II I /
PI'/Ph °
]
whe, Pr/Ph
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® 11 34~36
Pr/Ph
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Effects of Maturity on the Pr/Ph Ratio of the Soluble Organic
Matters in the Terrestrial Source Rocks

CHENG Peng' > XIAO Xian-ming' TIAN Hui' ZHOU Qin'?
CHEN Ji '* PAN Lei'?

(1. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640;
2. Graduate University of the Chinese Academy of Sciences Beijing 100049)

Abstract: The Pr/Ph ratio has been used widely as a significant biomarker. Except for the sources and palaeosedi-
mentary environments the Pr/Ph ratio is also affected by the maturity. In this paper the terrestrial source rocks of
different organic phases taken from the western Pearl River Mouth Basin were thermally simulated by the hydrocar—
bon generation-expulsion experiments and the soluble organic matters were obtained then the tendency of the Pr/Ph
ratio following the maturity was relatively systematically researched in the generated oils/extracts and the samples from
strata. The results showed that from Ro=0.6% to Ro=1.8% the Pr/Ph ratios in both the medium-deep ( terrestri—
al kerogen of type II) and the shallow lacustrine ( terrestrial kerogen of type IlI) source rocks were decreasing with
the increase of maturity and the latter decreased more obviously than the former; However the Pr/Ph ratios in the two
source rocks were almost similar in high maturity phases. This research indicated that the effects of maturity on the
Pr/Ph ratio should be considered in identifying palaeosedimentary environments and the correlations of oil-eil and oil—
source rocks and it was necessary to combine with other geochemical parameters for the applications of the Pr/Ph ratio
to the basins containing terrestrial Il source rocks.

Key words: maturity; the Pr/Ph ratio; hydrocarbon generation-expulsion; organic phase



