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Abstract. More than 156 marine paleo-reservoirs (or residual oil reservoirs)
and hydrocarbon shows are found in the Neoproterozoic, Paleozoic and
Mesozoic marine strata of the northern margin of the Jiangnan-Xuefeng
uplift, southern China. In this paper, the characteristics and distributions of
marine paleo-reservoirs are statistically analyzed. It is suggested that paleoreservoirs and hydrocarbon shows were controlled by the ancient uplift and
its tectonic evolution. These paleo-reservoirs and hydrocarbon shows in
different marine strata have different characteristics and distributions.
Paleo-reservoirs and bituminous shows appear mainly in the Ediacaran
system of the Neoproterozoic and Lower Paleozoic, and oil and gas shows
occur predominantly in the Permian and Triassic, which is obviously related
to the development of source rocks and thermal evolution of hydrocarbon.
The paleo-reservoir bitumen and hydrocarbons fill predominantly in the
fractures and pores of carbonate and clastic reservoirs, which are controlled
by the characteristics of original reservoirs and their succeeding transformation with the tectonic evolution, respectively. As estimated by the reservoir
scale sequential method, the marine strata hold approximately 368 × 108
tonnes of total geological reserves in place of an initial crude oil in the
northern margin of the Jiangnan-Xuefeng uplift.
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1. Introduction
Located between the Yangtze and Cathaysian blocks, the Jiangnan-Xuefeng
uplift is a NNE-trending uplift tectonic belt (Fig. 1). It is mainly composed
of Neoproterozoic greenschist-facies metamorphic rocks, initiated during the
Jinning epoch (about 850 Ma), developed during the Caledonian epoch, and
underwent especially the intra-continental tectonic evolution since the
Indosinian epoch [1–3].
A large number of paleo-reservoirs and hydrocarbon shows occur in the
marine strata of the Ediacaran system of the Neoproterozoic, Paleozoic and
Mesozoic around the uplift [4–6]. Especially in the northern margin of the
uplift there is a huge hydrocarbon accumulation zone, which is nearly
1400 km long and 40–80 km wide (Fig. 1). The marine hydrocarbon
accumulations took place since the Caledonian epoch, but suffered transformation and destruction later. These marine hydrocarbons were mostly
transformed to the deposits of paleo-reservoir bitumen. The total geological
reserves in place of an initial crude oil of six giant paleo-reservoirs are about
50 × 108 tonnes, including the reserves of Majiang (16 × 108 tonnes) [7, 8],
Dachang (8 × 108 tonnes), Weng’an (5.12 × 108 tonnes), Wangcun (about
100 km2 area and 60 m thick for asphalt enrichment) [9], Bankeng (more
than 4 × 108 tonnes), and Taishan (4 × 108 tonnes ) [10] paleo-reservoirs.
The transformation and destruction of the hydrocarbon enrichment zone
are common phenomena around the world, e.g. in the margin of the Tarim
basin, northwestern China, and the fold-thrust belt of the North American
Rocky Mountain, especially the uplift belt or structural belt having undergone a strong tectonic process in later periods. The Silurian paleo-reservoirs
in the Tazhong, Tabei and Keping paleo-uplifts and their slopes have
residual oil sand geological reserves of about 126 × 108 bbl [11], the amount
of destroyed hydrocarbon reaches 86.3 × 108 tonnes in the Tarim basin [12].
The fold-thrust belt developed in the Rocky Mountains belongs to the North
American petroliferous domain [13]. Its front contains one-fifth of the
world’s giant oil-gas fields, and develops huge oil sand and asphaltite
deposits. The reserves of oil sand and asphaltite only in Alberta are
approximately equal to the recoverable petroleum reserves of Saudi Arabia
[14]. Alberta’s massive marine hydrocarbons accumulation [15, 16] and
destruction [17, 18] in geological history are very impressive events.
The objective nature laws and relationships between the characteristics
and distributions of paleo-reservoirs and hydrocarbon shows are revealed in
the northern margin of the Jiangnan-Xuefeng uplift. This research contributes to the analysis of hydrocarbon enrichment controlling factors and
destruction mechanisms of hydrocarbon accumulation. It also provides
guidance for marine hydrocarbons exploration and evaluation around the
Jiangnan-Xuefeng uplift.

Fig.1. Tectonic units and paleo-reservoir (hydrocarbon show) distributions in the Jiangnan-Xuefeng uplift and the neighboring area:

① – Taishan paleo-reservoir; ② – Xintangwu paleo-reservoir; ③ – Kangshan paleo-reservoir; ④ – Bankeng paleo-reservoir; ⑤ – Nanshanping paleoreservoir; ⑥ – Wangcun paleo-reservoir; ⑦ – Tongren-Wanshan paleo-reservoir; ⑧ – Kaili residual reservoir; ⑨ – Danzhai paleo-reservoir; ⑩ –
Majiang paleo-reservoir; ⑪ – Dachang paleo-reservoir; ⑫ – Weng’an paleo-reservoir; ⑬ – Pingtang paleo-reservoir.
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2. Characteristics and distributions of paleo-reservoirs and
hydrocarbon shows
In the northern margin of the Jiangnan-Xuefeng uplift, there are up to 156
paleo-reservoirs (or residual oil reservoirs) and hydrocarbon shows in the
hydrocarbon accumulation zone (Fig. 1, Table 1).
2.1. Distributions of paleo-reservoirs and hydrocarbon shows
Paleo-reservoirs and hydrocarbon shows are mainly developed in ancient
anticline and fault zones, and controlled by the paleo-uplift. Because of the
tectonic uplift and denudation, the paleo-reservoirs and bituminous shows
occur mainly in the Ediacaran system of the Neoproterozoic and Lower
Paleozoic of the structural belts near the paleo-uplift margin having a strong
deconstruction and erosional edge. However, oil and gas shows are mainly
developed in the Upper Paleozoic and Mesozoic, far away from the paleouplift and the coverage area (Fig. 1, Table 1).
From Figure 2 and Table 2 it can be seen that the paleo-reservoirs and
bituminous shows appear mainly in the Ediacaran system of the Neoproterozoic and Lower Paleozoic, constituting respectively 37.5% and 50% of
show types in the Ediacaran system of the Neoproterozoic. Oil and gas
shows occur mainly in the Upper Paleozoic and Mesozoic, especially the
Permian and Triassic, accounting for respectively 29.17% and 54.17% of
show types in the Triassic, for instance.
The distributions of paleo-reservoirs and hydrocarbon shows on the
stratohorizon are obviously closely related to the development of source
rocks and hydrocarbon thermal evolution. The original reservoirs were
developed in the Ediacaran system of the Neoproterozoic and Lower Paleozoic. Their source rocks are mainly Cambrian and Silurian. The original
reservoirs underwent both thermal cracking during a long time and uplift and
denudation at later times, and were mostly destroyed and transformed into
paleo-reservoirs. For these reasons, the paleo-reservoirs and bituminous
shows are mainly seen in the Ediacaran system of the Neoproterozoic and
Lower Paleozoic. The hydrocarbon thermal evolution in the Upper Paleozoic
and Mesozoic was modest, which suggests that oil and gas shows originate
mainly from these eras, especially the Permian and Triassic (Fig. 2, Table 2).
In all, paleo-reservoirs and hydrocarbon shows of 141 typical locations were
statistically analyzed. The same show location has different show types and
strata.
2.2. Occurrences of paleo-reservoirs and hydrocarbon shows
The occurrences of 141 typical paleo-reservoirs and hydrocarbon show locations were statistically analyzed. The same show location has different
occurrences and types. As seen from Figure 3 and Table 3, the occurrences
of paleo-reservoirs and bituminous shows are mainly fractures and pores.
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Table 1. Features of typical paleo-reservoirs and hydrocarbon shows in the
northern margin of the Jiangnan-Xuefeng uplift
Number

Well location or name

Stratum

Type of show

P2, T2
S
S
∈
C1
D2

Oil seepage
Oil and bituminous show
Oil and bituminous show
Oil and bituminous show
Bituminous show
Bituminous show

Occurrence

1
2
3
4
5
6

Fengshan town
Hu 47 well
Zhuang 1 well
Qianshan 1 well
Pingtang paleo-reservoir
Dachang paleo-reservoir

7

Danzhai paleo-reservoir

8

Kaili residual reservoir

S1-2, O1 Oil and bituminous show

9
10
11
12
13

Majiang paleo-reservoir
Qianya 2 well
Ya ultra-deep well
Weng’an paleo-reservoir
Tongren-Wanshan paleoreservoir
West A’laying
Shuidatian
Shimen county
Matoupu, Li county
Li 5 well
Dayong city
Sangzhi county
Nanshanping paleo-reservoir
Wangcun paleo-reservoir

S1-2, O1
D1
D2
∈ 1
∈ 2

Bituminous show
Bituminous show
Oil show
Bituminous show
Bituminous show

∈ 3
∈ 3
P1
T1
T1, P1
T, P
T, P
NP3
∈ 3, O 1

Bituminous show
Bituminous show
Gas seepage
Oil and bituminous show
Oil show
Oil and bituminous show
Oil and bituminous show
Bituminous show
Bituminous show

Lican 1 well
T1
Jiangcan 4 well
S
Chacan 1 well
P1
Baiyunshan village, Jiayu
P1
county
Beimencha, Puqi city
P1
Banking paleo-reservoir
S1
Dongchuanling village,
P 1, P 2
Guangde county
Gangkou town, Ningguo city T1, P2
Taiping county
S1
Xintian town, Xuancheng city P1, P2
Taishan paleo-reservoir
NP3, ∈
Xintangwu paleo-reservoir
NP3

Gas show
Bituminous and gas show
Oil show
Oil seepage

Fracture, geode
Fracture
Fracture
Fracture
Fracture, pore
Fracture, pore,
dissolution pore
Fracture, pore,
dissolution pore
Pore, dissolution
pore
Pore
Fracture
Fracture, geode
Pore
Fracture, dissolution pore
Fracture, cave
Fracture, cave
Fracture
Fracture, cave
Fracture, cave
Fracture
Fracture
Pore, fracture
Fracture, dissolution pore
Fracture
Fracture
Fracture
Fracture, geode

Oil seepage
Bituminous show
Oil seepage

Fracture, cave
Fracture
Fracture, geode

Oil seepage
Bituminous dyke
Oil seepage
Bituminous show
Bituminous show

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

An’ji county
Shijiatou village, Banqiao
county
Kangshan paleo-reservoir
Dongchuanling village,
Guangde county
Qingshan reservoir, Lin’an
city

∈

3

Oil and bituminous show

∈ 1
O2

Bituminous show
Bituminous show

Fracture, pore
Fracture
Fracture, pore
Pore
Fracture,
dissolution pore
Fracture
Fracture

S2, S1
P 2, P 1

Bituminous show
Oil seepage

Fracture
Fracture, geode

NP3

Bituminous show

Fracture

Note: NP3, ∈ , O, S, D, C, P and T represent the Ediacaran, Cambrian, Ordovician, Silurian,
Devonian, Carboniferous, Permian and Triassic, respectively.
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Fig. 2. Histogram of the strata of marine paleo-reservoirs and hydrocarbon shows in
the northern margin of the Jiangnan-Xuefeng uplift.
Table 2. Marine paleo-reservoirs and hydrocarbon shows and their strata in
the northern margin of the Jiangnan-Xuefeng uplift

16.67
23.33
20
36.36
46.67
57.14
76.92
50

14
10
6
3
2
3
0
1

Proportion
of show, %

8
7
3
4
7
8
30
4

Gas

0
0
6.67
9.09
26.67
21.43
12.82
37.50

Oil

0
0
1
1
4
3
5
3

Proportion
of show, %

Proterozoic

Proportion
of show, %

Paleozoic

T
P
C
D
S
O
∈
NP3

Bituminous

Mesozoic

Proportion of
show, %

Stratum

Type of show

Paleo-reservoir

Type and quantity

29.17
33.33
40
27.27
13.33
21.43
0
12.50

26
13
5
3
2
0
4
0

54.17
43.33
33.33
27.27
13.33
0
10.26
0

Note: NP3, 0, O, S, D, C, P and T represent the Ediacaran, Cambrian, Ordovician, Silurian,
Devonian, Carboniferous, Permian and Triassic, respectively.

For instance, the occurrences of bituminous shows are geodes, pores,
fractures, and dissolution pores and caves, accounting for 7.95%, 11.36%,
69.32% and 11.36%, respectively. The occurrences of oil and gas shows are
mostly fractures and geodes, more specifically, those of oil shows are
geodes, pores, fractures, and dissolution pores and caves, accounting for
35.29%, 2.35%, 55.29% and 7.06%, respectively.
The occurrences of paleo-reservoirs and hydrocarbon shows are
controlled by the characteristics and later transformation and destruction of
original reservoirs. Paleo-reservoirs are the embodiment of original
reservoirs, and also the record of later transformation and destruction. Their
occurrences are mainly pores and fractures. Pores and dissolution pores are
mostly the response of original reservoir space. Fractures and cracks are
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Fig. 3. Histogram of the occurrences of marine paleo-reservoirs and hydrocarbon
shows in the northern margin of the Jiangnan-Xuefeng uplift.
Table 3. Occurrences of marine paleo-reservoirs and hydrocarbon shows in the
northern margin of the Jiangnan-Xuefeng uplift

Type

Quantity

Proportion
of show,%

Quantity

Proportion
of show,%

Dissolution
pore and cave

Proportion
of show,%

Fracture

Quantity

Pore

Proportion
of show, %

Geode

Quantity

Occurrence

Paleo-reservoir
Bituminous show
Oil show
Gas show

0
7
30
5

0
7.95
35.29
12.5

8
10
2
2

34.78
11.36
2.35
5

9
61
47
32

39.13
69.32
55.29
80

6
10
6
1

26.09
11.36
7.06
2.5

probably the evidence of more recent transformation and destruction.
Bituminous shows mainly stem from the original reservoir or its destruction.
One of the major factors influencing destruction is faulting, and crude oil
may migrate to another place along the cracks (fractures). The occurrences
of oil shows are mainly fractures and geodes. Fractures and geodes filled
with calcite probably partly conserve the crude oil after the destruction. It is
common that clean oil and bituminous show coexist, which is the result of
pyrolysis of early hydrocarbons [4].

3. Scale of hydrocarbon enrichment
The scale of the marine hydrocarbon accumulation along the northern
margin of the Jiangnan-Xuefeng uplift is mainly determined using the
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reservoir scale sequential method. This method is an extrapolation and
forecast technique. It uses the Pareto law to extrapolate and forecast the
hydrocarbon reserves of undiscovered fields and the whole hydrocarbon
zone, according to the number and hydrocarbon reserves of known fields
[19]. The Pareto law is applied to a complete and independent hydrocarbon
system, such as basin and zone. The generation, migration, accumulation and
geological evolution of hydrocarbon occurred in the same geological conditions of the system, and at least three reservoirs have been found in the
estimated unit [20, 21]. The northern margin of the Jiangnan-Xuefeng uplift
is a complete and independent tectonic zone. Its marine strata have nearly
the same tectonic environment, evolutionary history and petroleum geology
conditions. The reservoir scale sequential method can be used to extrapolate
its original reservoirs with reason.
The distributions of ultimate oil field reserves arranged in a descending
order obey the Pareto law. The Pareto law is expressed as:
Qm/Qn = (n/m)k,

(1)

where Qm is the reservoir of number m; Qn is the reservoir of number n; K is
the real number; m, n are 1, 2,..., i.e. any number of the sequence of integers,
m ≠ n.
Taking both ends of Equation (1) to the base 10 logarithm will give
Equation (2):
(lgQm–lgQn)/(lgm–lgn) = –k

(2)

In double logarithmic coordinates, the vertical axis represents the
reservoir scale and the horizontal axis represents the sizing number of
reservoirs, and Equation (2) fits a straight line with the slope of –k. The
value of k can be determined by the scale of the found reservoirs. The
reservoirs distributions are determined using Equation (2) to fit. Then, the
undiscovered fields and hydrocarbon reserves can be forecasted.
The scale of reservoir I is:
QI = Qmax/Ik,

(3)

where I = 1, 2, 3,..., n.
The total reservoirs of resource
Q = Q1 + Q2 + Q3 +···+ Qt,

(4)

where t is the number of reservoirs of minimum size (Qmin).
Among the paleo-reservoirs found so far, the Majiang paleo-reservoir has
the largest original hydrocarbon reservoirs with about 16 × 108 tonnes
(Table 4). The second largest is the Dachang paleo-reservoir and its original
hydrocarbon reservoirs hold 8 × 108 tonnes. The difference value of the
above two reservoirs is too big. If the value of original hydrocarbon
reservoirs of the Majiang paleo-reservoir is included in the fitting directly,
the sequential deviation is larger. In practice, the value of original hydro-
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carbon reservoirs of the Majiang paleo-reservoir could be taken as a special
value and cannot be included in the fitting. A similar approach can be used
in the reservoir scale sequential method [19].
Table 4. The original marine oil reservoirs of paleo-reservoirs in the northern
margin of the Jiangnan-Xuefeng uplift
Number
1
2
3
4
5
6
7
8

Paleo-reservoir

Original oil reservoirs, 108 t

Data source

16
8
5.12
4
2
1
0.8
0.5473

[7]
Tian et al., 2002, internal report
Tian et al., 2002, internal report
Mei et al., 2002, internal report
[10]
[8]
Tian et al., 2002, internal report
[22]

Majiang
Dachang
Weng’an
Banking
Taishan
Danzhai
Nanshanping
Shitouzhai

Equation (1) can yield:
Q1/Q2 = 8/5.12 = 2 k,

(5)

where k = 0.64.
One can obtain from Equation (2):
lgQm = 4.9–0.64 lgm.

(6)

It can be fitted in the double logarithmic coordinates, and the seven
known paleo-reservoirs are projected (Fig. 4). According to the fitting, these
paleo-reservoirs have high anastomosis with the forecast fitting points. The
total original marine hydrocarbon reservoirs of the northern margin of the
Jiangnan-Xuefeng uplift comprise 368 × 108 tonnes (Qmin = 5.0 × 106 tonnes),
as established by the reservoir scale sequential method. There are 26 paleoreservoirs whose original hydrocarbon reservoirs include more than 1.0 × 108
tonnes (Table 5).
The total original marine hydrocarbon reservoirs of the northern margin
of the Jiangnan-Xuefeng uplift (368 × 108 tonnes) accounted for more than
one-tenth of the proven oil reserves (3645 × 108 tonnes1) in the Middle East
Persian Gulf Basin by the end of 2010. The area (7 × 104 km2) of the
corridor is less than one-fortieth of the hydrocarbon accumulation area
(305 × 104 km2) in the Persian Gulf Basin. The scale of hydrocarbon
accumulation per km2 is far more than in the Persian Gulf Basin.
Table 5. Fitting of the original marine oil reservoirs of paleo-reservoirs in the
northern margin of the Jiangnan-Xuefeng uplift
Original oil reservoirs
Number of reservoirs

> 10 × 108 tonnes
1

1–10 × 108 tonnes
25

0.5–1 × 108 tonnes
51
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Fig. 4. Fitting diagram of the original marine oil reservoirs of paleo-reservoirs in the
northern margin of the Jiangnan-Xuefeng uplift.

4. Discussion
The enrichment zones (areas) of abundant hydrocarbon are mainly
developed in the passive continental margin, active continental margin and
continental rift system in the global [23]. The proved reserves of the zones
(areas) account for 67% or more of the world’s total proven reserves [24].
Favorable tectonic setting, abundant and effective source rocks, favorable
reservoir-cap combination and trap types are the major factors influencing
the development of the enrichment zones (areas), the tectonic setting being
the key factor in the process of hydrocarbon enrichment.
Compared to the huge hydrocarbon enrichment zones (areas) around the
world, the northern margin of the Jiangnan-Xuefeng uplift does not have
similar tectonic settings of passive continental margin, active continental
margin and continental rift system. Recent studies [25, 26] indicate that the
Yangtze block (including the Jiangnan-Xuefeng uplift) and the Cathaysian
block have relatively similar features of the intra-continental tectonics
inherent to the Caledonian tectonic cycle.
The paleo-uplift is favorable to the development of reservoir bed, the
migration and accumulation of hydrocarbon, and the formation of largemedium sized oil-gas fields. The uplift axis and the upper slope are the best
positions for hydrocarbon accumulation [27]. However, several strong
structural transformations at later times have substantially influenced the
preservation of hydrocarbon. With the most intense tectonism towards the
end of the tectonic cycle, the northern margin of the Jiangnan-Xuefeng belt
was the first to experience uplifting and denudation, folding, fracture and
magmatism [3]. These were the main reasons for the destruction of the
marine hydrocarbon accumulation.
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The northern margin of the Jiangnan-Xuefeng uplift underwent the intracontinental tectonic evolution since the Caledonian. It was a typical representative of the complicated tectonic evolution of “Chinese” continent
[3, 28], and located in the transition region from thick-skinned to thinskinned structure [29]. Its tectonism was active and caused the destruction of
the massive marine hydrocarbon. The northern margin of the uplift was an
active region of hydrocarbon transformation and adjustment, and is worthy
of further exploration.

5. Conclusions
1) Paleo-reservoirs and hydrocarbon shows in the marine strata along the
northern margin of the Jiangnan-Xuefeng uplift are mainly developed in
ancient anticline and fault zones, and are controlled by the paleo-uplift
and tectonism. The distributions of paleo-reservoirs and hydrocarbon
shows are obviously related to the development of source rocks and
hydrocarbon thermal evolution on the stratohorizon.
2) The paleo-reservoir bitumen and hydrocarbons fill predominantly in the
fractures and pores of carbonate and clastic reservoirs, which are
controlled by the characteristics of original reservoirs and their succeeding transformation with the tectonic evolution, respectively.
3) The marine strata hold approximately 368 × 108 tonnes of total geological
reserves in place of an initial crude oil in the northern margin of the
Jiangnan-Xuefeng uplift, as estimated by the reservoir scale sequential
method.

Acknowledgements
The authors are very grateful to the Editor-in-Chief, Executive Editor Meelika Nõmme and reviewers for critical comments and valuable suggestions.
This research was financially supported by Sinopec Corporation under the
National Science and Technology Special Project of China (No.
2011ZX05005-003-007HZ), by the National Nature Science Foundation of
China (No.41372140), by Sinopec Corporation under the Marine Prospective
Project (No. YPH08002), and by China University of Geosciences, Wuhan,
Ministry of Education, through the Open Research Funding of Key
Laboratory of Tectonics and Petroleum Resources (TPR-2011-22).

REFERENCES
1. Charvet, J., Shu, L. S., Shi, Y. S., Guo, L. Z., Faure, M. The building of South
China: Collision of Yangzi and Cathaysia blocks, problems and tentative
answers. J. Southe. Asian Earth Sci., 1996, 13(3–5), 223–235.

236

Dafei Deng et al.

2. Shu, L. S., Charvet, J. Kinematics and geochronology of the Proterozoic Dongxiang-Shexian ductile shear zone: with HP metamorphism and ophiolitic
melange (Jiangnan region, South China). Tectonophysics, 1996, 267(1–4),
291–302.
3. Mei, L. F., Liu, Z. Q., Tang, J. G., Shen, C. B., Fan, Y. F. Mesozoic intracontinental progressive deformation in western Hunan-Hubei-eastern Sichuan
provinces of China: evidence from apatite fission track and balanced crosssection. Earth Science (Journal of China University of Geosciences), 2010,
35(2), 161–174 (in Chinese with English abstract).
4. Mei, L. F., Fei, Q. Oil-gas shows of marine strata in central Yangtze region and
its significance in petroleum geology. Oil & Gas Geology, 1992, 13(2), 155–166
(in Chinese with English abstract).
5. Zhao, Z. J., Zhu, Y., Deng, H. Y., Xu, Y. J. Control of paleouplifts to the MesoPaleozoic primary oil and gas pools in the South of China. Experimental
Petroleum Geology, 2003, 25(1), 10–17 (in Chinese with English abstract).
6. Liu, Y. L., Shen, Z. M., Ding, D. G., Leng, D. X., Liu, G. X., Rao, D. The
characters of the old asphalt-oil pool in the Jiangnan-Xuefeng thrust nappe front
and the correlation of oil sources. Journal of Chengdu University of Technology
(Science & Technology Edition), 2008, 35(1), 34–40 (in Chinese with English
abstract).
7. Han, S. Q., Wang, S. D., Hu, W. Y. The discovery of a paleopool in Majiang
and its geological significance. Oil & Gas Geology, 1982, 3(4), 316–326 (in
Chinese with English abstract).
8. Wu, W. W. The formation and destruction of palaeo-oil-reservoirs in the east of
Guizhou province. Guizhou Geology, 1989, 6(1), 9–22 (in Chinese with English
abstract).
9. Jin, Z. J., Zhou, Y. First discovery of a destroyed large Upper Cambrian oil pool
in Wangcun Town, South China. Natural Gas Geosciences, 2009, 20(2),
159–161 (in Chinese with English abstract).
10. Luo, Z. Taishan ancient oilfield in Yuhang county of Zhejiang. Geology of
Zhejiang, 1995, 11(1), 63–68 (in Chinese with English abstract).
11. Shan, X. L., Che, C. B., Li, J., Fan, C. Y., Zang, C. Y., Wang, Q. B. Present
status of oil sand resources at home and abroad. Global Geology, 2007, 26(4):
459–464 (in Chinese with English abstract).
12. Jiang, Z. X., Pang, X. Q., Liu, L. F., Wang, X. D., Zhang, J., Li, H. Y.
Quantitative study of the amount of destruction hydrocarbon of Silurian
asphaltic sand in Tarim Basin. Science in China (Series D: Earth Sciences),
2008, 38, 89–94 (in Chinese).
13. Gao, J. W., He, D. F., Wang, Z. M. Formation and distribution of giant oil and
gas fields in North America petroliferous domain. China Petroleum Exploration, 2011(3), 44–56 (in Chinese with English abstract).
14. Dun, T. J. Thick oil and nature asphalt resources in Canada. Northwest Geology,
1995, 16(3), 37–41 (in Chinese).
15. Tilley, B. J, Longstaffe, F. J. Controls on hydrocarbon accumulation in
glauconitic sandstone, Suffield heavy oil sands, southern Alberta. AAPG
Bulletin, 1984, 68(8), 1004–1023.
16. Leblanc, G. E., Morris, W. A. Aeromagnetics of southern Alberta within areas
of hydrocarbon accumulation. B. Can. Petrol. Geol., 1999, 47(4), 439–454.

Characteristics and Distributions of Marine Paleo-Reservoirs ...

237

17. Fowler, M. G., Stasiuk, L. D., Hearn, M., Obermajer, M. Devonian hydrocarbon
source rocks and their derived oils in the Western Canada Sedimentary Basin.
B. Can. Petrol. Geol., 2001, 49(1), 117–148.
18. Zhou, S. Q., Huang, H. P., Liu, Y. M. Biodegradation and origin of oil sands in
the Western Canada Sedimentary Basin. Pet. Sci., 2008, 5(2), 87–94.
19. Li, H. W., Wang, Y. J., Wang, B. A discussion on the application of field size
sequence method. Journal of Oil and Gas Technology, 2009, 31(3), 210–216 (in
Chinese with English abstract).
20. Jiang, F. J., Pang, X. Q., Jiang, Z. X., Wu, L., Tian, F. H. The principle and the
application of predicting hydrocarbon resource by resource size sequence.
Journal of Southwest Petroleum University (Science & Technology Edition),
2008, 30(1), 54–57 (in Chinese with English abstract).
21. Jiang, Z. X., Pang, X. Q., Zhou, X. H., Yao, L. L., Wu, L., Zhou, J. J. Multiparameter constrained reservoir size sequential method for petroleum resource
estimation and the application. Marine Origin Petroleum Geology, 2009, 14(3),
53–59 (in Chinese with English abstract).
22. Yang, X. N., Sheng, A. J., Chen, Z. L., Lu, J. M. Genetic types for petroliferous
system of organic reefs in the Permian system of south China. Acta Petrolei
Sinica, 2002, 23(3): 6–10 (in Chinese with English abstract).
23. Mann, P., Gahagan, L., Gordon, M. B. Tectonic setting of the world’s giant oil
and gas fields. In: Giant Oil and Gas Fields of the Decade 1990–1999, AAPG
Memoir 78, 2003, 15–105.
24. Klett, T. R., Schmoker, J. W. Changes in observed field size estimates of the
world’s giant oil fields. In: AAPG Annual Convention, June 3–6, 2001, Denver,
Colorado, 2001, Al06.
25. Wang, Y. J., Zhang, Y. H., Fan, W. M., Peng, T. P. Structural signatures and
40
Ar/39Ar geochronology of the Indosinian Xuefengshan tectonic belt, South
China Block. J. Struct. Geol., 2005, 27(6), 985–998.
26. Zhang, G. W., Guo, A. L., Dong, Y. P., Yao, A. P. Continental geology,
tectonics and dynamics. Earth Science Frontiers, 2011, 18(3), 1–12 (in Chinese
with English abstract).
27. He, D. F., Xie, X. A. Petroleum exploration in central paleo-uplifts of cratonic
basins in China. Petroleum Explorationist, 1997, 2(2), 11–19 (in Chinese with
English abstract).
28. Zhang, G. W., Guo, A. L., Dong, Y. P., Lai, S. C., Chen, S. Y., Yao, A. P. To
promote solid earth sciences through development of plate tectonics and
continental tectonics study. Journal of Northwest University (Natural Science
Edition), 2009, 39(3), 345–349 (in Chinese with English abstract).
29. Tang, S. L., Yan, D. P., Wang, C. L., Zhang, W. C. Deformational process from
thick-skinned to thin-skinned thrust in Xuefeng mountain, South China,
evidence from Sangzhi-Anhua tectonic section. Geoscience, 2011, 25(1), 22–30
(in Chinese with English abstract).
Presented by A. Raukas
Received May 28, 2013

