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Table 1 The measured bitumen reflectance with different optical
structures of Ordovician source rocks from Well Tadong ~1
B HE R H E D
£ # 1l ®  (m)
bl 33 L 3 ke & mE
BRERE 3841 2.916 3. 417 — 3.128
BERE 4661 3. 040 3.648 - -
BKEKE 4801 3.416 3. 960 5.231 —
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Table 2 The relationship between the autobitumen reflectance and the maturation level of source rocks

m s ® &k B R #WEMAR (%) E#¥#E Re (%)
* B <0. 50 <0.05~0. 10
% A B {95 0. 50~0. 75 <0. 05~0. 10
-2 o 0.75~1.0 >0.10 0.40~0.90
A= S 1. 0~1. 30 0. 90~1. 50
= 5 £ Lk i 1.30~1.8 1. 50~2. 20
o F K >1.8 >2.20
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Table 3 The measured reflectance results of different types of

macerals from typical source rocks in Tarim Basin

R 1 B BT n# moR &% HYPrEEk
(m) Rr (%) Rr (%) Rr (%) Rr (%)
MY—1 5152 0.544 1.558 - 1.724
MY —2 5259 0. 548 1. 643 = 1. 898
LN—5 5902 0. 893 1.578 1. 240 —
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Table 4 The relationship between marine vitrinite Rr and the maturation level of source rocks

WML B $HRA Rr (%) WHERA Rr (%)
AL <0.50 <0.25
B 0.50~0. 75 0. 25~0. 40
AR 0.75~1.0 0. 40~0. 60
£ MEH 1.0~1. 30 0. 60~0. 85
BS— 8w 1. 30~1. 80 0.85~2.0
F K >1.80 >2.0
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Fig. 3 The relationship
between marine vitrinite
Rr and normal vitrinite Rr
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simulating temperature
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Table 5 The relationship between micrinite Rr and the maturation level of source rocks

w44 18 BWRA Rr (%) Rk Rr (%)
A <0. 50 <0.05
&AL 0.50~0. 75 <0.05
A 0.75~1.0 0. 05~0. 50
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T = >1. 80 >1.40
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Fig. 6 The relationship between
the reflectance of graptolite

detritus (F) and depth of source rocks
from Well Qiumke—1 in Northern Tarim Basin

and bitumen and the depth
of Well Tadong—1
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Table 6 The relationship between graptolite reflcetance and the maturation levels of source rocks

MW FLN B BRA Rr (%) EARHAE Rr (%)
A <0. 50 <1.0
454 ) 0. 50~0. 75 1.0~1. 30
2108 0.75~1.0 1. 30~1. 60
A 1. 0~1. 30 1.60~2.0
B — BT 1.30~1. 80 2. 0~2. 40
T A >1.80 >2. 40
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Table 7 The organic petrological characteristics of Early Palaeozoic source rock and
the selection of its maturation level parameters
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Table 8 The evaluation of maturation level of Early Palaeozoic source rocks in Tarim Basin
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Evaluation of Maturity of the Early Paleozoic Marine

Hydrocarbon Source Rocks on the Basis of Organic Petrology

Xiao Xianming Wu Zhijun Liu Dehan

Shen Jiagui Jia Rongfen Zhao Ling
(State Key Lab of Organic Geochemistry, Institute of Geochemistry, Guangzhou, Chinese Academy of Sciences)

Abstract

Early Palaeozoic marine hydrocarbon source rocks in China are characterized by high maturity, low a-
mount of organic matter, especially lack of structured macerals, which leads to difficulties in determining
conventional matruity parameters such as vitrinite reflectance and exinite fluorescence. Objective determina-
tion of the maturation level of these source rocks is an urgent matter for oil and gas exploration. In this pa-
per, the authors, having investigated the detailed organic petrological characterstics of Early Palaeozoic ma-
rine source rocks, sampled mainly from Tarim Basin and found that bitumen, micrinite, marine vitrinite and
graptolite are not only very common in the source rocks, but their reflectance has a good relationship with the
depth or maturity. The results of thermal - simulating tests show that bitumen and graptolite reflectance
within the “oil window”, marine vitrinite throughout the hydrocarbon - generating stages and micrinite re-
flectance after the oil - generating peak are of a near straight linear relation with vitrinite reflectance, and
that all of them can be used as reliable maturation parameters.

On the basis of this work, a preliminary plan is put forward which is based on the four parameters used
to evaluate the maturity of .Early Palaeozoic marine hydrocarbon source rocks.

The analysis of a series of typical source rocks from Tarim Basin shows that this method not only solves
successfully the determination of the maturity of source rocks, but also provides additional important infor-

mation on oil and gas generation



