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Abstract—During the late Mesozoic and Cenozoic, the North China Craton witnessed a series of tectonic transition and deformation
events, caused mainly by the subducting Pacific Plate and forming many petroliferous basins in eastern China and adjacent areas. Based on
analysis related to the reconstruction of balanced sections, the comparison of subsidence rates, and the migration of depocenters in these ba-
sins, the tectonic evolution of these basins and their relationships with each other are clearly revealed. The evolution of the Bohai Bay Basin
shows a migration from southwest to northeast. The North Yellow Sea Basin’s evolution developed northward, while the South Yellow Sea
Basin evolution migrated southwards. The evolution of the East China Sea Basin was activated from northwest to southeast. In combination
with the subduction of the Pacific Plate, the conclusions of this study can be summarized in three aspects: (1) The structural pattern of the
basin group is characterized by east-west trending belts and north—south trending blocks, (2) tectonic activities in the late Mesozoic—Ceno-
zoic basins evolved from west to east in response to the westward subduction of the Pacific Plate, and (3) due to the collision of the Eurasian
Plate and Indian Plate and the transitional pattern of the Tan-Lu Fault Zone from sinistral to dextral, the tectonic evolution of the basin
group was centered in the Yellow Sea Basin with the Bohai Bay Basin, evolution migrating northward and the ECSB migrating southward.
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INTRODUCTION

A series of late Mesozoic—Cenozoic tectonic deformation
and magmatic events were widely developed in eastern Chi-
na after the formation of the Paleo-Asian continent (Yang et
al., 2003; Li et al., 2006). Consequently, the late Mesozoic—
Cenozoic basins in eastern China were developed, due to the
interactions of the Pacific Plate, Indian Plate, and Eurasian
Plate. From previous compilations, the late Mesozoic—Ce-
nozoic basins in eastern China evolved regularly, which dis-
tinguishes them from the basins controlled by the collision
between the Indian Plate and the Eurasian Plate in western
China, such as the Tarim Basin, Junggar Basin, Qaidam Ba-
sin, etc. This has recently been the subject of heated discus-
sion due to its significance in many research fields (Yin,
1973; Ren et al., 1987; Yang, 2006). These basins are con-
sidered to be rift basins according to the characteristics of
tensional tectonics and taphrogeny. While some scholars
(Suo et al., 2012; Li et al., 2015) believe these basins belong
to faulted basins, since they are affected by the extension of
the lithosphere and cooling shrinkage of the mantle. Still,
owing to the dual impacts of extension and strike-slip fault-
ing, others suggest that these basins are tension-torsional
basins (Wang et al., 1999).

¥ Corresponding author.
E-mail adress: whliang@cugb.edu.cn (Hongliang Wang)

However, at present, we reach the consensus that basins
in eastern China were developed on the Hercynian folded
basement during the late Mesozoic to Cenozoic (Zhang et
al., 2015). They mainly underwent three evolutionary stag-
es, including a rifting stage, a rifting-subsidence stage, and a
subsidence stage. In addition, the geodynamics of their for-
mation and evolution are related to the subduction of the
Pacific Plate. The plate tectonics theory has been introduced
in China since the 1990s to study tectonic topics according
to plate tectonics (Ma et al., 1983; Ma and Wu, 1987; Ren,
1990; Huang et al., 1997; Xu et al., 2014). Specifically, the
structural and tectonic signatures, magmatic events, and the
spatial-temporal framework of basins, can be used to reveal
interactions between plates along the continental margin in
eastern China (Zhu, 1990; Chen and Wang, 1997; Liu, 2007;
Chen et al., 2009; Li et al., 2012, 2013). This breakthrough,
which also applies to the formation of the late Mesozoic—
Cenozoic basins in eastern China, has significantly enhanced
the development of research on the regional tectonic evolu-
tion of China.

Yet, for all the studies and attention paid to the evolution
of basins in eastern China and the destruction of the North
China Craton (NCC) (Tian et al., 1992; Liu et al., 2001; Ren
et al., 2002; Windley et al., 2010), there is little discussion
concerning the connection between the Pacific plate move-
ment and the tectonic evolution of the late Mesozoic—Ceno-
zoic basins in eastern China. Therefore, with data available,
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Fig. 1. Map showing the location and tectonic setting of basins in eastern China (modified from (Calais et al., 2003; Castellanos, 2007; Mann,
2012)). Global positioning system vectors in the red, green and blue areas differ from each other regarding directions and rates. The red line shows
the location of the TLFZ (=Tan-Lu Fault Zone). Main basins in eastern China are marked in colors, of which basins in red refer to our study basins.
BBB, The Bohai Bay Basin; NYSB, The North Yellow Sea Basin; SYSB, The South Yellow Sea Basin; ECSB, The East China Sea Basin. Geo-
logic and tectonic settings of Eastern China basins are shown in more detail in Fig. 2.

this study focuses on four basins in terms of late Mesozoic—
Cenozoic tectonic evolution (Fig. 1), namely the Bohai Bay
Basin (BBB), the South Yellow Sea Basin (SYSB), the
North Yellow Sea Basin (NYSB), and the East China Sea
Basin (ECSB). Since these large-scale basins, the time of
formation of which dates back to the late Mesozoic—Ceno-
zoic, are located only on the eastern continental margin, dis-
cussions regarding their tectonic evolution can typically rep-
resent the tectonic evolution characteristics of most basins
in eastern China. Along with characteristics of the Pacific
Plate subduction, we study the controlling effects of regional
tectonic evolution on the formation of sedimentary basins.
Furthermore, this study also attempts to clarify how the sub-
duction of the Pacific Plate affects the evolution of the late
Mesozoic—Cenozoic basins in eastern China. Results of this
study may also have significance for the determination of
favorable zones and target areas for energy resource explo-
ration in these basins.

GEOLOGIC AND TECTONIC SETTING
Basement structures

The late Mesozoic—Cenozoic basins discussed in this
study are mainly controlled by faults in eastern China (Liu,
1986; Xu et al., 1987; Huang et al., 1997; Zhao et al., 2005).
Studies suggest that these controlling faults are extensions
of basement faults, like the piedmont fault zone of Tai-Hang

Mountain and the Tan-Lu Fault Zone (TLFZ) (Allen et al.,
1997; Gong et al., 2007; Huang et al., 2015). In the Ceno-
zoic, these reactivated faults formed a series of new faulted
basins in eastern China.

As there is a close relation between the TLFZ and the
evolution of basins in eastern China, the activity character-
istics of the TLFZ and its impact on surrounding areas are
inevitably considered. The influence is presented from two
viewpoints:

(1) A massive sinistral transpressional structure derived
from the TLFZ resulted in different patterns of fault systems
(Xuetal., 1987; Zhu et al., 2005; Sun et al., 2010; Zhu et al.,
2012; Liu et al., 2015). These faults caused the lithospheric
thinning and decreased pressure in the upper mantle, which
are the basis of basin formation (Menzies et al., 1993; Gao
et al., 2008; Zhang and Dong, 2008).

(2) Those spread to the deep mantle in the late Mesozoic,
during which the decreased pressure led to the upwelling of
the mantle and caused mantle uplift (Cai et al., 2002; Zhang
etal., 2008; Lin et al., 2014; Xu et al., 2014; Li et al., 2015).
In the process of mantle upwelling and melting, lithospheric
thinning and magmatic eruptions finally formed these late
Mesozoic—Cenozoic basins in eastern China.

STRESS STATES

Through analysis of the formation and evolution of the
late Mesozoic—Cenozoic basins in eastern China, the tec-
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Fig. 2. Maps showing the tectonic framework of basins in eastern China in the late Mesozoic and Cenozoic (modified from (Ren et al., 2002; Gao

et al., 1998)). TLFZ, Tan-Lu Fault Zone.

tonic stress system is seen to play a major role (Huang,
1979; Huang et al., 1997; Li and Xu, 2005; Luo et al., 2014;
Zheng et al., 2015). Liu (1986) proposed that the conditions
of the tectonic stress changed with variation in space and
time (Fig. 2). Through analysis of the sedimentary and tec-

tonic evolution of the late Mesozoic—Cenozoic basins in
eastern China, the stress states can be divided into the fol-
lowing stages:

(1) In the early Mesozoic, the stress state in eastern Chi-
na was characterized by compressive stress in general,
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which is demonstrated by regional uplifts and syncline ba-
sins (Liu, 1986; Shu et al., 2004; Ge et al., 2014).

(2) In the late Mesozoic, the stress state in eastern China,
especially in the northeast and north China area, was con-
verted into tensional stress. A large variety of faulted basins
were formed during this period (Yan et al., 1979; Xu and
Wu, 1997; Xu et al., 2012b).

It was these large-scale changes of tectonic movement in
the Early Cretaceous that resulted in the variation of paleo-
tectonic features in eastern China. Additionally, other fac-
tors, such as the tectonic features of the basement and bound-
ary conditions also contributed to the various evolutionary
characteristics of these late Mesozoic—Cenozoic basins.

Subduction of the Pacific Plate

The four basins discussed in this study are all located
along the TLFZ in eastern China, which is also in the sub-
duction belt of the Pacific Plate. Thus, when talking about
the late Mesozoic—Cenozoic evolution of these basins, the
subduction of the Pacific Plate cannot be ignored.

The late Mesozoic subduction of the Pacific Plate wit-
nessed two major changes from 140 Ma to 65 Ma (Sun et
al., 2008; Zhang, 2013). The Pacific Plate drifted between
140-125 Ma. About 125 Ma, the Pacific Plate began to sub-
duct northwest wards with a great direction change of about
80 degrees clockwise, forming Andes type compression in
eastern China. The second change, happened at about 110 Ma,
is characterized by slab roll-back and back-arc extension.

The westward subduction of the Pacific Plate can be di-
vided into four stages during the Cenozoic:

(1) Late Cretaceous to early Paleocene (65—50 Ma): The
Pacific Plate exhibited NNW-trending movement (Bao et
al., 2013; Zhang et al., 2015), and the subduction rate de-
creased during this stage from 140 to 120 mm/yr.

(2) Late Paleocene to Eocene (50-32 Ma): The subduc-
tion rate continued to decrease, while the subduction direc-
tion changed from NNW to NWW until 43 Ma. From 43 to
32 Ma, the subduction rate increased gradually from 40 to
60 mm/yr (Deng et al., 2002; Chen et al., 2015).

(3) Oligocene to Miocene (32—-23 Ma): The subduction
rate slowly increased to 80 mm/yr by 23 Ma, with the sub-
duction direction remaining stable (Li et al., 2011; Suo et
al., 2012).

(4) Late Miocene to present (23—0 Ma): The Pacific Plate
maintained a NWW-trending subduction with the subduc-
tion rate ranging from 80 to 130 mm/yr (Bao et al., 2013).

METHODS AND DATA

The data utilized in this study through the study area in-
cludes 2D seismic data of 30 surveys and drilling data in
addition to completion reports of 20 wells. We reconstructed
balanced cross-section with the “2D Move” software. Dur-
ing reconstruction, we propose a mechanical model modi-

fied from the balanced cross-section already presented in
(Freivogel and Huggenberger, 2003). After construction, a
restoration process was implemented to validate the cross-
section and to identify and amend errors. Ehasan et al.
(2015) discuss the details of this restoration method.

The balanced section technique is a simulation technique
about restoring deformation structure into original unde-
formed condition on the vertical structure, based on geomet-
ric conservation principle (Ramsay and Huber, 1987; Fang
et al., 2012). Basically, this concept can be explained as
when one area is shaped by a compressional stress, the other
adjacent area must witness a tensional stress (Zhang et al.,
2014). The balanced section technique has been widely ac-
cepted as an important model in tectonic analysis since
Dahlstrom (1969) first discussed its concepts in detail. Dur-
ing the reconstruction of sedimentation and mechanical
mathematical modeling, three principles including volume
conservation, area conservation, and length conservation in
a closed system are followed (Zhang and Yang, 2007; Ya-
kovlev, 2012; Polyansky et al., 2013). In this study, 16 sec-
tions were selected to interpret stratigraphic sequence. After
this interpretation, these sections were restored to balanced
sections using oblique cutting model (Fig. 3), and extension
rates (or compression rates with negative values) were cal-
culated using “2D Move” software. Once the balanced
cross-sections are reconstructed, activity rates of controlling
faults could be calculated to show the difference through the
study area.
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Fig. 3. Oblique cutting model of balanced sections showing method of
calculating fault extension rate (Liang et al., 2016).
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It is proposed that tectonic processes of continental mar-
gins can cause the subsequent subsidence and sedimentation
inside (Royden and Keen, 1980; Sclater et al., 1980). This
means if the subsidence or thermal histories are known, the
timing and intensity of these processes can be estimated
(Royden and Keen, 1980; Tang et al., 2008; Lin et al., 2013).
Most importantly, a sharp change of the subsidence rate is
closely related to some certain tectonic process. In this
study, we cited well subsidence history data from publica-
tions (Yang et al., 2003; Li et al., 2006; Ren et al., 2008;
Zhang et al., 2009), in combination with which the differ-
ence in analyzing appears to be more convincing. Through
the comparison of extension rates and subsidence rates, the
intensity and migration of subsidence activity in each basin
could be clearly analyzed. After determining the evolution-
ary characteristics of the basins in eastern China, the west-
ward subducting Pacific Plate (Zhu et al., 2011) is also cited
in order to clarify the relationship between the evolution of
basins in the late Mesozoic—Cenozoic and the subduction of
the Pacific Plate.

SUBSIDENCE HISTORY
AND TECTONIC EVOLUTION OF BASINS

Tectonic evolution of the BBB

The BBB, with a total area of 2.0 x 103 km? (Lu et al.,
1997; Tang et al., 2008), is located in the destruction center
of the NCC. The structural unit of the BBB is mainly char-
acterized by seven depressions and four uplifts (Fig. 4). Pre-
vious studies show that tectonic activities within the Ceno-
zoic BBB migrated regularly, but showed less regular
migration rules in the late Mesozoic (Hou et al., 2001; Guo
et al., 2007; Ren et al., 2008). This study utilizes the Ceno-
zoic evolution as an example to support these insights. Six
sections across each depression in the BBB are reconstruct-
ed to reveal the characteristics of the BBB evolutionary his-
tory. According to the analysis of the subsidence history
(Fig. 5), the depocenters of the BBB were distributed in the
western BBB in the early Cenozoic, during which the east-
ern BBB had a relatively low rate of subsidence. Until the
late Cenozoic, when the eastern BBB commenced to subside
more extensively, while the depocenters migrated to the
eastern BBB. The study by Suo et al. (2012) (Fig. 6) is con-
sistent with this migration of depocenters, which also indi-
cated the centers of sedimentation and subsidence of the
BBB transferred from the southern BBB to the northern
BBB at the same time.

Tectonic evolution of the NYSB

The NYSB is located in the Jiao-Liao Uplift with a total
area of 2.16 x 10*km? (Cai et al., 2004; Wang et al., 2012),
which mainly consists of three depressions and four uplifts

(Fig. 7). The subsidence rates and curves in the modeling of
the subsidence history indicate the range in subsidence rates
in the eastern NYSB is larger than that in the western and
middle NYSB. A study by Li et al. (2006) (Fig. 8) showed
that the eastern NYSB subsided more extensively than the
western NYSB in the early Mesozoic, which refers to the
eastern area subsiding with a higher rate than the western
area (170-65 Ma). The depocenter transferred to the middle
NYSB in the Eocene and spread to the western NYSB dur-
ing the Oligocene. The subsidence curves show the subsid-
ence rate of the east NYSB was higher than that of the west
NYSB in the late Mesozoic, but was lower in the Cenozoic,
which confirms the westward migration direction of the de-
pocenters. It is, therefore, concluded that the migration di-
rection of tectonic activities in the NYSB is generally “from
east to west” (Gong et al., 2000; Wang et al., 2008) (Figs. 9
and 10).

Tectonic evolution of the SYSB

Located on the southern Yellow Sea continental shelf
(Yao et al., 2005; Hou et al., 2008), the SYSB covers a total
area of 6.9 x 10* km? (Fig. 11). The SYSB underwent at
least three rapid subsidence events (Fig. 12) in the late Me-
sozoic—Cenozoic (Feng et al., 2008; Liu et al., 2014): (1) in
the early Mesozoic (250 Ma), the SYSB experienced rapid
subsidence; (2) in the Early Cretaceous (135 Ma), the SYSB
witnessed another subsidence event in relation to violent
magmatic activities caused by activation of the Yangtze
plate; and (3) the last slow subsidence stage occurred from
10 Ma to present. The complex variation of the subsidence
rate of the SYSB reflects that the evolution of the late Me-
sozoic—Cenozoic SYSB was characterized by the migration
of depocenters regionally from east to west. On the local
scale, the depocenter of the north SYSB evolved northward
while the south SYSB evolved southward (Figs. 13 and 14).

Tectonic evolution of the ECSB

The ECSB is the largest offshore shelf basin in eastern
China (Xu et al., 2012a) with a total area of 2.5 x 10° km?.
The central uplift divides the ECSB into two depressions
(eastern and western) (Fig. 15). As is shown in the analysis
of subsidence rates, in the western ECSB (Fig. 16), the
northern area evolved at a higher rate than the southern part
before 7 Ma; however, the southern area increasingly turned
out to be the main subsidence center with a higher rate after
7 Ma. This shows a southward migration of depocenters,
though these two parts show no significant difference in
evolutionary history. While in the eastern ECSB, the north-
ern part experienced a more complex series of tectonic ac-
tivities than the southern part and they differed from each
other in evolutionary history (Zhang et al., 2009; Jia and
Zheng, 2010; Jiang et al., 2013). However, during the same
timeframe, the deformation occurred earlier in the western
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the main depressions in the Cenozoic. The columns in color in (B) show the net subsidence of the Cenozoic BBB in each evolutionary phase.

ECSB and later in the eastern ECSB (Suo et al., 2012). The
comparison of extension rates allows us to conclude that the
tectonic activities in the ECSB (Figs. 17, 18, and 19) mi-
grated generally from west to east and from north to south
from the late Mesozoic to the Cenozoic.

Characteristics of tectonic evolution

Through the comparison and analysis above, the regular-
ity of tectonic evolution inside each basin and the migration
of tectonic activities are reflected. The analytical results
show that the late Mesozoic—Cenozoic evolution of the ba-
sin group in eastern China is characterized by a structural

pattern of east—west trending belts and northsouth trending
blocks. In the northsouth direction, the migration and period
of tectonic activities in eastern China varied with time, dur-
ing which the Yellow Sea Basin (YSB) was the evolution
center. Tectonic activities in the southern area evolved to-
wards the southeast and those in the northern area migrated
to the northeast since the late Mesozoic. In the eastwest di-
rection, tectonic activities transferred from the western part
in the late Mesozoic to the eastern part until the Cenozoic.
However, the spatiotemporal differences lie in three aspects:
the migration of tectonic activity, periods of rifting activity,
and the migration of inversion structures.
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Migration of compression activity. Tectonic activities
in the four basins formed a roughly west to east trend during
the late Mesozoic—Cenozoic. However, tectonic activities in
the BBB transferred from southwest to northeast with a mi-
gration from land to sea. As for the YSB, tectonic activities
migrated northward in the northern part while migrating

southward in the southern part. In the ECSB, especially the
East China Sea Shelf Basin, tectonic activities evolved from
the northern ECSB to the southern ECSB.

In terms of the time scale, the BBB underwent the active
tectonic stage from the Late Jurassic to the Early Cretaceous
(Figs. 5 and 6), during which time the migration was pro-
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Fig. 8. Analysis of tectonic subsidence curves from different areas in
the NYSB (North Yellow Sea Basin). Data source collected by Li et al.
(2006) includes 72 wells. Each curve represents the average rate of
subsidence in each area and the slope represents the rate of subsidence.
See Fig. 7B for stratigraphic and lithologic details used in the NYSB.

gressing. A more regular migration was reflected in the Ce-
nozoic. The tectonic compression and denudation in the
YSB (Figs. 8 and 12) were dominant in the early Mesozoic,

40|95

42|35

A
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and a rifting and subsidence period followed. Considering
this aspect, the migration pattern of tectonic activities in the
YSB was mainly reflected in the late Mesozoic and the Ce-
nozoic. The migration evolved gradually in the ECSB
(Fig. 16), the western and eastern parts of which showed
different migration patterns. The western ECSB underwent
its rifting stage since the Paleocene while the denudation
was dominant after the late Eocene. In contrast, the eastern
ECSB entered its rifting period in the Eocene and tectonic
activities were present throughout the eastern ECSB.
Periods of rifting activity. The late Mesozoic—Cenozoic
basin group in eastern China was characterized by a strati-
graphic structure of rifting and subsidence in sequence. Be-
cause of their location along the TLFZ, periods of rifting
activity in these basins are related to changes of stress con-
dition in eastern China. The two-layer structure of the basin
group would probably play a major role in periods of rifting
activity as well. The tectonic structure is composed of the
rifting structure on the bottom and an overlapping structure
on the top. After the tectonic activities in the BBB (Fig. 5)
decreased with migration form the west to the east in the
Paleogene, these activities evolved into a period of neotec-
tonic movement with an increasing activity rate in the Neo-
gene. Generally, the BBB developed with extensive tectonic
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Fig. 9. Structural interpretation of seismic of profile across different sags in the NYSB. See Fig. 7 for the location of this section.
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actives in the western part in the early stage and lesser ac-
tivities in the eastern area in the late stage (Fig. 5). The YSB
entered its rifting stage in the Late Cretaceous and its sub-
sidence stage in the late Eocene. Completely opposite to that
of the BBB, the late Mesozoic—Cenozoic tectonic activities
developed more extensively in its late stage than in its early

A
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p
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Before Miocene AS
0 After Oligocene i
2 —
4 -
0 After Eocene L
2 -
4 -
S
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Eo- !, ' l ! -
4

After Early Cretaceous

0
4

After Late Jurassic

] B [ £

Quaternary Oligocene Eocene Early Late
+ Neogene Cretaceous Jurassic

Fig. 10. Balanced geologic section showing the tectonic evolution of
the NYSB during the late Mesozoic—Cenozoic. See Fig. 7 for the loca-
tion of this section.

stage. During the evolutionary history of the YSB (Figs. 8
and 12), the rate of tectonic activities in the eastern part is
higher than that in the western part. The controlling faults of
the western ECSB were activated in the Paleocene, in con-
trast, those of the eastern ECSB (Fig. 14) were activated in
the Eocene to Oligocene. Tectonic activities spread from the
western ECSB to the eastern ECSB with a gradually de-
creasing rate.

Migration of inversion structures. All four basins in
eastern China witnessed several periods of reverse rotation
during the late Mesozoic—Cenozoic, which formed relevant
inversion structures and fold structures. Meanwhile, inver-
sion structures in these basins also developed a west to east
migration trend. The main inversion period in the BBB
(Fig. 4) evolved in the Early Jurassic as well as from the
Late Cretaceous to the early Paleogene with an eastward
migration. By the Oligocene, the tectonic stress in this in-
version period showed a significant decrease. Meanwhile,
the YSB experienced three inversion periods, including the
Late Cretaceous, late Oligocene, and early Neogene (Qi et
al.., 2017). The intensity of the compressive stress in the
YSB still remained strong in the Oligocene and decreased
thereafter. Furthermore, the inversion stress in the ECSB
(Fig. 17) appeared extensive in the Cenozoic, which could
be divided into three stages namely the Miocene, Oligocene,
and Paleocene. The northern area of the western ECSB was
mainly affected by the Paleocene inversion, while the south-
ern area was mainly affected by the Oligocene structures.
Notably, the center of inversion had migrated to the eastern
ECSB by the Miocene. It is, therefore, conclude that the fact
inversion structures in eastern China evolved from the west
to the east occurred in response to the eastward migration of
tectonic activities in the four basins during the late Meso-
zoic—Cenozoic.

IMPLICATIONS OF PACIFIC PLATE SUBDUCTION

Since the four basins described in this study are located
in eastern China, the tectonic evolution of which migrated
regularly in the late Mesozoic—Cenozoic. One possible ex-
planation for this phenomenon is that it is closely related to
the westward subduction of the Pacific Plate (Ren, 1990;
Ren et al., 1987; Yang, 2006; Yin, 1973). In the late Meso-
zoic, the Pacific Plate tended to subduct northward with a
transition of subduction angle from SW to NNW. In con-
trast, in the Cenozoic, the subduction seemed to be simple
and the subduction angle changed to NWW (Fig. 20).

A few authors consider the evolutionary history of basins
to be controlled by a series of geodynamic mechanisms re-
lating to the Eurasian Plate, the deep Pacific Plate, and the
boundary conditions between the Eurasian Plate and the Pa-
cific Plate. However, most authors tend to regard the sub-
duction of the Pacific Plate as a major controlling factor (Ma
et al., 1983; Ma and Wu, 1987; Huang et al., 1997; Xu et al.,
2014). Based on the preceding analysis, this study proposes
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Fig. 12. Analysis of tectonic subsidence curves from different areas in
the southern SYSB (modified from (Yang et al., 2003)). Three events
of rapid subsidence in the late Mesozoic—Cenozoic are marked. By
recovering the denudation thickness, data of wells from the southern
SYSB is calculated and analyzed in this figure. The slope of each curve
represents the rate of subsidence. See Fig. 11B for stratigraphic and
lithologic details used in the SYSB.
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the dynamic mechanism of plate boundary interactions be-
tween the Pacific Plate and the Eurasian Plate plays an im-
portant role in basin evolution. Three interpretations for this
conclusion are made as follows.

Relationship between subduction and migration
of tectonic activity

From the perspective of evolutionary migration, the
BBB, the NYSB, the SYSB, and the ECSB in eastern China
experienced eastward evolution both in the late Mesozoic
and in the Cenozoic. At the same time, the subducting Pa-
cific Plate dipped westward beneath the Eurasian Plate.
Thus, the insight that the migration of the basin evolution is
related to the subduction of the Pacific Plate is widely ac-
cepted. Specifically, the Pacific Plate subduction transi-
tioned from a low angle and high stress to a high angle and
low stress in the late Mesozoic (Liu, 2010). The major other
change is that the front of the subducted Pacific Plate mi-
grating gradually to the south and to the Okinawa Trough
spreading in the Cenozoic. In this study, the two main evo-
lutionary periods of the BBB are related to the two changes
in Pacific Plate subduction in terms of direction and subduc-
tion characteristics in the late Mesozoic and the Cenozoic.
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Fig. 13. Structural interpretation of seismic of profile across different sags in the SYSB. See Fig. 11 for location.
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In the late Mesozoic, the single period of evolution of the
YSB indicates the late Mesozoic change in subduction char-
acteristics. As for the ECSB in the Cenozoic, this evolution-
ary period is closely connected to the Cenozoic change in
subduction characteristics. Therefore, the fact that the BBB,
the YSB, and the ECSB evolved from the west to the east
corresponds with the roll-back of the Pacific Plate subduc-
tion belt controlled by the Himalayan movement in the Ce-
nozoic.

Relationship between subduction and periods
of rifting activity

The migration of tectonic activity in the basin group in
eastern China is widely considered to be controlled by the
TLFZ during the late Mesozoic—Cenozoic, which refers to
the transition from sinistral compression to dextral tension.
As is reflected in the BBB, for example, the sinistral com-
pression of the TLFZ in the Late Cretaceous enabled it to
enter a stage of uplift. The activity center evolved eastward
as a consequence of the TLFZ, in terms of its extension in
the Cenozoic. A problem that needs to be discussed is
whether there is a relationship between basin evolution and
Pacific Plate subduction. Notably, the fault characteristics of
the TLFZ are under the influence of the adjustment mecha-
nism of the subducting Pacific Plate. More specifically, the
sinistral compression of the TLFZ corresponds to the clock-
wise adjustment from NW to NNW of the Pacific Plate sub-
duction. When the Pacific Plate slowly subducted with an
anticlockwise adjustment from NNW to NW, the TLFZ be-
gan to enter its dextral extension stage. The relationship is,
therefore, convincingly demonstrated by the indirect evi-
dence of the TFLZ.

Relationship between subduction
and subsidence history of the basins

Because of the special location along the TLFZ in eastern
China, the subsidence characteristics and migration of the
depocenters of the BBB, NYSB, SYSB, and the ECSB must
be the result of a certain dynamic mechanism. This study
believes the subducted Pacific Plate is the dominant factor.
Since the late Mesozoic, the western margin of the Pacific
Plate has been affected by the dynamic system of the ancient
Pacific Plate; and the continental margin in eastern China
has evolved from the Andean-type trench-arc system in the
late Mesozoic into the Western Pacific Ocean type trench-
arc/back-arc system in the Cenozoic. This series of plate
movements resulted in formation of fault-block mountains
in the YSB. What needs to be pointed out is that the YSB,
located in the deformation area caused by both the Eurasian
Plate and the Indian Plate, divided the basin group into two
separate parts. As a result, the northern BBB evolved north-
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Fig. 14. Balanced geologic section showing the tectonic evolution of
the SYSB during the late Mesozoic—Cenozoic. See Fig. 11 for location.

ward while the southern ECSB developed southward. From
the evolutionary migration of the basins, in both the east—
west and north—south directions, the relationship to the sub-
duction of the Pacific Plate is obvious.
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Fig. 16. Chart showing the tectonic subsidence history of five wells (see Fig. 15 for location) in the central ECSB (Zhang et al., 2009). To show
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CONCLUSIONS

As important examples of basins in eastern China, four
basins all developed regularly regarding the migration of
faulting, the migration of compression and rifting activities,
and the migration of their depocenters. These characteristics
also show significant implications for the interaction of
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Fig. 19. Balanced geologic section showing the tectonic evolution of
the ECSB during the late Mesozoic—Cenozoic. See Fig. 15 for location.
Q-N,s, Quaternary + Pliocene; N,x, Late Miocene; N,y, Middle Mio-
cene; N,1, Early Miocene; E;h, Oligocene; E,p, Late Eocene (Wenzhou
Formation); E,w—E!, Early Eocene.

plates in eastern China, mainly referring to the subduction of
the Pacific Plate. Results of this study may also have signifi-
cance for the determination of favorable zones and target ar-
eas for energy resource exploration in these basins. Consid-
ering all the geologic data available, the conclusions of this
study are summarized as follows.

(1) The structural pattern of the basins in eastern China is
distributed in east—west trending belts and north—south trend-
ing blocks during the late Mesozoic—Cenozoic.
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Fig. 20. Maps showing the comparison between the extensional direction of the eastern North China Craton and plate motion in the Pacific Basin,
modified from (Zhu et al., 2011). Map A4 shows the model plate motion relating to the Eurasian Plate and the Pacific Plate. Map B shows the
subduction process of the Pacific Plate beneath the Eurasian Plate, which is divided into four stages.

(2) In response to the roll-back of the subduction belt at
the western Pacific Plate margin, tectonic activity in these
basins evolved from west to east in eastern China during the
late Mesozoic—Cenozoic.

(3) The major other change is that the front of the sub-
ducted Pacific Plate migrating gradually to the south and to
the Okinawa Trough spreading in the Cenozoic. These sub-
duction changes in the late Mesozoic—Cenozoic played a
major role in basin evolution. Consequently, the tectonic
evolution of the basin group was centered in the YSB with
the BBB evolution migrating northward and the ECSB mi-
grating southward.

(4) Based on the analysis of both the east—west direction
and north—south direction of migration, the migration char-
acteristics of basin evolution have significant implications
for subduction of the Pacific Plate.

We are thankful to Professor Liu Shaofeng (College of
Geosciences and Resources, China University of Geosci-
ences) for constructive comments on the manuscript. This

study was supported by the Natural Science Foundation of
China (Grant 91114203).

REFERENCES

Allen, M.B., MacDonald, D.I.M., Zhao, X., Vincent, S.J., Brouet-Men-
zies, C., 1997. Early Cenozoic two-phase extension and late Ceno-
zoic thermal subsidence and inversion of the Bohai Basin, northern
China. Mar. Petrol. Geol. 14, 951-972.

Cai, X.L., Zhu, J.S., Cao, J.M., Yan, Z.Q., Yang. Z.X., Hong, X.H.,
2002. Structure and dynamics of lithosphere and asthenosphere in
the gigantic east Asian-West Pacific rift system. Geol. China 29 (3),
234-245.

Cai, D.S., Feng, X.J., Gao, L., 2004. Petroleum potential and explo-
ration direction of pre-Tertiary remnant basins in offshore China.
China Offshore Oil and Gas 16 (1), 1-17 [in Chinese with English
abstract].

Calais, E., Vergnolle, M., San’kov, V., Lukhnev, A., Miroshnit-
chenko, A., Amarjargal, S., Deverchere, J., 2003. GPS measure-
ments of crustal deformation in the Baikal-Mongolia area (1994—
2002): Implications for current kinematics of Asia. J. Geophys. Res.
108 (13), 429-432.



490 Hongliang Wang and Jintong Liang / Russian Geology and Geophysics 60 (2019) 472—491

Castellanos, H.A., 2007. Sequence stratigraphy and tectonics of the
Guantao and Minghuazhen formations, Zhao Dong field, Bohai
bay, eastern China. Dissertations and Theses—Gradworks 68 (3),
253-262.

Chen, F.J., Wang, X.W., 1997. Genetic types, tectonic systems and geo-
dynamic models of Mesozoic and Cenozoic oil- and gas-bearing
basins in China. Geoscience 11 (4), 409—424.

Dabhlstrom, C.D.A., 1969. Balanced cross sections. Can. J. Earth Sci.
6 (4), 743-757.

Ehsan, B., Iraj, A.F., Rasoul, H.M., Emadoddin, A K., Aboozar, G.,
2015. Geological analysis and updating velocity model by restora-
tion of a cross section in Zagros fold—thrust belt in the southwest of
Iran. Arab. J. Geosci. 8, 8687-8702.

Fang, S., Sun, Q.S., Xie, R.X., Huang, L., 2012. Principle and progress
in balanced section technique. Sci. Technol. Rev. 30 (8), 73-79.
Feng, Z.Q., Chen, C.F., Yao, Y.J., Zhang, S.Y., Hao, T.Y., Wan, R.S.,
2008. Tectonic evolution and exploration target of the northern
foreland basin of the South Yellow Sea. Earth Sci. Front. 15 (6),

219-231.

Freivogel, M., Huggenberger, P., 2003. Modellierung bilanzierter Pro-
file im Gebiet Mont Terri e La Croix (Kanton Jura). Rapports de
I’OFEG, in: Heitzmann, P., Tripet, J.-P. (Eds.), Mont Terri Project-
Geology, Palheohydrology and Stress Field of the Mont Terri Re-
gion. Serie Geologie 4.

Gao, Y., Zhou, H.L., Liu, Z., Ma, L., Wu, Z.L., 1998. Earthquake ac-
tivities and seismic source characteristics in the neighboring zone
of Sichuan-Qinghai-Xizang (Tibet), China. Seismol. Geol. 20 (3),
413-422.

Gao, S., Rudnick, R.L., Xu, W.L., Yuan, H.L., Liu, Y.S. Walker, R.J.,
Puchtel, L.S., Liu, X.M., Huang, H., Wang, X.R., Yang, J., 2008.
Recycling deep cratonic lithosphere and generation of intraplate
magmatism in the North China Craton. Earth Planet. Sci. Lett. 270,
41-53.

Ge, X.H., Liu, J.L., Ren, S.M., Yuan, S.H., 2014. The formation and
evolution of the Mesozoic—Cenozoic continental tectonics in the
eastern China. Geol. China 41 (1), 19-28.

Gong, J.M., Wen, Z.H., Chen, J.W., 2000. Geologic characteristics and
hydrocarbon-generating potential of Mesozoic strata in the North
Yellow Sea Basin. Mar. Geol. Quat. Geol. 20 (2), 69-78.

Gong, Z.S., Cai, D.S., Zhang, G.C., 2007. Dominating action of Tanlu
Fault on hydrocarbon accumulation in eastern Bohai Sea area. Acta
Petrolei Sinica 28 (4), 1-10.

Guo, X.W., Shi, X.B., Qiu, X.L., Wu, Z.P.,, Yang, X.Q., Xiao, S.B.,
2007. Cenozoic subsidence in Bohai Bay Basin: characteristics and
dynamic mechanism. Geotectonica et Metallogenia 31 (3), 273-280.

Hou, G.T., Qian, X.L., Cai, D.S., 2001. The tectonic evolution of Bohai
basin in Mesozoic and Cenozoic time. Acta Scientiarum Naturalium
Universitatis Pekinensis 37 (6), 845-851.

Hou, F.H., Zhang, Z., Zhang, X.H., Li, S.Z., Li, G., Guo, X.W.,,
Tian, Z.X., 2008. Geologic evolution and tectonic styles in the
South Yellow Sea Basin. Mar. Geol. Quat. Geol. 28 (5), 61-68.

Huang, J.Q., 1979. An attempt to the seismogeological regionalization
of China according to the tectonic point view. Bull. Chinese Acta
Geoscientia Sinica 1 (1), 18-32.

Huang, J.Q., Ren, J.S., Jiang, C.F., 1997. An outline of the tectonic
characteristics of China. Acta Geologica Sinica 2, 117-135.

Huang, L., Liu, C.Y., Kusky, T.M., 2015. Cenozoic evolution of the
Tan-Lu Fault Zone (East China)-Constraints from seismic data.
Gondwana Res. 28, 1079—-1095.

Jia, J.T., Zheng, H.B., 2010. Formation and tectonic evolution of the
East China Sea. Mar. Geol. Lett. 26 (1), 1-5.

Jiang, Y.B., Gong, J.M., Cao, Z.M., Yang, C.Q., Yang, C.S., 2013. Cor-
relation of the Mesozoic between Southern East China Sea Basin
and its adjacent areas. Mar. Geol. Front. 29 (10), 1-7.

Li, L., Zhao, L., Liu, H.J., Fang, X.Y., 2015. Late Mesozoic to Cenozoic
extension and strike slip structures and deep background of Bohai
Bay Basin. Chin. J. Geol. 50 (2), 446-472.

Li, Q., Xu, G., 2005. The characteristics of ambient stress of cluster
earthquakes in the north depression of South Yellow Sea. J. Disaster
Prevention and Mitigation Engineering 25 (3), 321-324.

Li, S., Zhao, G., Dai, L., Liu, X., Zhou, L., Santosh, M., Suo, Y., 2012.
Mesozoic basins in eastern China and their bearing on the decon-
struction of the North China Craton. J. Asian Earth Sci. 47, 64-79.

Li, S.Z., Suo, Y.H., Santosh, M., Dai, L.M., Liu, X., Yu, S., Zhao, S.J.,
Jin, C., 2013. Mesozoic to Cenozoic intracontinental deformation
and dynamics of the North China Craton. Geol. J. 48 (5), 543-560.

Li, WY, Li, D.X., Xia, B., Bai, Z.L., Wang, L.L., Chen, L., Cao, D.Y.,
Wang, X.G., 2006. Characteristics of structural evolution in North
Yellow Sea Basin. Geoscience 20 (2), 268-276.

Liang, J., Wang, H., 2018. Cenozoic tectonic evolution of the East Chi-
na Sea Shelf Basin and its coupling relationships with the Pacific
Plate subduction. J. Asian Earth Sci. 171, 376-387. DOI:10.1016/j.
jseaes.2018.08.030.

Liang, J.T., Wang, H.L., Bai, Y., Ji, X.Y., Duo, X.M., 2016. Cenozoic
tectonic evolution of the Bohai Bay Basin and its coupling relation-
ship with Pacific Plate subduction. J. Asian Earth Sci. 127, 257-266.

Lin, A.T., Watts, A., Hesselbo, S.P., 2003. Cenozoic stratigraphy and
subsidence history of the South China Sea margin in the Taiwan
region. Basin Res. 15 (4), 453-478.

Lin, J.Y., Jia, S.X., Duan, Y.H., Liu, B.J., 2014. Differences of crustal
structures and tectonic significance on both sides of central Tan-Lu
Fault Zone. J. Geod. Geodyn. 34 (5), 50-54.

Liu, D.Y., 2010. Analysis on structural evolution of Northern Jiangsu-
South Yellow Sea Basin. J. Oil Gas Technol. 32 (6), 27-31.

Liu, G.D., 2007. Geodynamical evolution and tectonic framework of
China. Earth Sci. Front. 14 (3), 39-46.

Liu, S.F., Li, W.P.,, Wang, K., Qian, T., Jiang, C.X., 2015. Late Me-
sozoic development of the southern Qinling—Dabieshan foreland
fold-thrust belt, Central China, and its role in continent—continent
collision. Tectonophysics 644—645, 220-234.

Liu, X., 1986. Some problems about the sedimentary-tectonic evolution
of the Meso-Cenozoic basins in eastern China. Bull. Instit. Geol.
Chin. Acad. Geol. Sci. 15, 100-109.

Liu, Y.S., Gao, S., Jin, S.Y., Hu, S.H., Sun, M., Zhao, Z.B., Feng, J.,
2001. Geochemistry of lower crust xenoliths from Neogene Hannu-
oba basalts, North China Craton: implications for petrogenesis and
lower crust composition. Geochim. Comochim. Acta 65, 598-2604.

Liu, Y., Chen, Q.H., Hu, K., Wang, X., Gao, F., 2014. Comparison
of the Bohai Bay Basin and Subei-South Yellow Sea Basin in the
structural characteristics and forming mechanism. Geotectonica et
Metallogenia 38 (1), 38-51.

Lu, K.Z., Qi, J.E,, Dai, J.S., 1997. The Structural Model of Cenozoic
Hydrocarbon Basin in Bohai Bay. Geological Press, Beijing.

Luo, M.S., Lu, L.Q., Jia, J., Wang, S.D., Xu, Y.D., He, W.H., 2014.
Evolution of sedimentary basins in China during Mesozoic. Earth
Sci.- J. China Univ. Geosci. 39 (8), 954-976.

Ma, X.Y., Wu, D.N.,, 1987. Cenozoic extensional tectonics in China.
Tectonophysics 133 (3—4), 243-255.

Ma, X.Y., Liu, H.F., Wang, W.X., 1983. Meso-Cenozoic taphrogency
and extensional tectonic in eastern China. Acta Geologica Sinica 1,
22-32.

Mann, P., 2012. Comparison of structural styles and giant hydrocar-
bon occurrences within four active strike-slip regions: California,
Southern Caribbean, Sumatra, and East China, in: Gao, D. (Ed.),
Tectonics and sedimentation: Implications for Petroleum Systems.
Am. Assoc. Pet. Geol. Memoir 100, 43-93.

Menzies, M.A., Fan, W.M., Zhang, M., 1993. Palaeozoic and Cenozoic
lithoprobe and the loss of >120 km of Archean lithosphere, Sino-
Korean Craton, China. Geol. Soc. London, Spec. Publ. 76, 71-78.

Polyansky, O.P., Prokop’ev, A.V., Babichev, A.V., Korobeynikov, S.N.,
Reverdatto, V.V., 2013. The rift origin of the Vilyui basin (East Si-
beria), from reconstructions of sedimentation and mechanical math-
ematical modeling. Russian Geology and Geophysics (Geologiya i
Geofizika) 54 (2), 121-137.



Hongliang Wang and Jintong Liang / Russian Geology and Geophysics 60 (2019) 472—491 491

Ramsay, J.G., Huber M.1., 1987. The Techniques of Modern Structural
Geology, Vol. 2: Folds and Fractures. Academic Press, London.

Qi, P, Wang, P., Cui, M., Cai, J., 2017. Tectonic characteristics and
dynamical analysis of episodic positive inversion in the North Sag
of South Yellow Sea Basin. Geoscience 31 (3), 443-449.

Ren, F.L., Liu, Z.Q., Qiu, L.G., Han, L.G., Zhou, L., 2008. Space-time
discrepancy of depressional evolution in the Bohai Bay Basin dur-
ing Cenozoic. Chin. J. Geol. 43 (3), 546-557.

Ren, J.S., 1990. On the geotectonics of southern China. Acta Geologica
Sinica 4, 175-288.

Ren, J.Y., Tamaki, K., Li, S.T., Zhang, J.X., 1992. Late Mesozoic and
Cenozoic rifting and its dynamic setting in Eastern China and adja-
cent areas. Tectonophysics 344, 175-205.

Royden, L., Keen, C.E., 1980. Rifting process and thermal evolution of
the continental margin of eastern Canada determined from subsid-
ence curves. Earth Planet. Sci. Lett. 51 (2), 343-361.

Sclater, J.G., Royden, L., Horvath, F., Burchfiel, B.C., Semken, S.,
Stegena, L., 1980. The formation of the intra-Carpathian basins
as determined from subsidence data. Earth Planet. Sci. Lett. 51(1),
139-162.

Shu, L.S., Zhou, X.M., Deng, P., Yu, X.Q., Wang, B., Zu, F.P., 2004.
Geological features and tectonic evolution of Meso-Cenozoic ba-
sins in southeastern China. Geol. Bull. China 23 (9-10), 876-883.

Sun, X.M., Wang, S.Q., Wang, Y.D., Du, J.Y., Xu, Q.W., 2010. The
structural feature and evolutionary series in the northern segment
of Tancheng—Lujiang fault zone. Acta Petrologica Sinica 26 (1),
165-176.

Sun, W.D., Ling, M.X., Wang, F.Y., Ding, X., Hu, Y.H., Zhou, J.B.,
Yang, X.Y., 2008. Pacific plate subduction and Mesozoic geologi-
cal event in Eastern China. Bull. Mineral. Pet. Geochem. 27 (3),
218-225.

Suo, Y.H., Li, S.Z., Dai, L.M., 2012. Cenozoic tectonic migration and
basin evolution in East Asia and its continental margins. Acta Petro-
logica Sinica 28 (8), 2602-2618.

Tang, L.J., Wan, G.M., Zhou, X.H., 2008. Cenozoic tectonic evolution
of the Bohai Bay Basin. Geol. J. China Univ. 14, 191-198.

Tian, Z., Han, P., Xu, K., 1992. The Mesozoic—Cenozoic east China rift
system. Tectonophysics 208, 341-363.

Wang, L.F., Guo, L.H., Nie, X., 2012. Structural features and evolution-
ary stages of thr western depression of the North Yellow Sea basin.
Mar. Geol. Quat. Geol. 32 (3), 55-62.

Wang, R., Shi, W., Xie, X., Wang, L., Manger, W., Busbey, A.B.,
Xu, Q., 2017. Lower Cretaceous lacustrine successions, North Yel-
low Sea Basin, eastern China: Rift basin sequence stratigraphy and
stacking patterns in response to magmatic activity. Mar. Pet. Geol.
88, 531-550.

Wang, W.F., Lu, S.K., Jin, Q., 1999. Tectonic dynamics analysis of east-
ern China Basin. J. Univ. Pet., China 23 (4), 1-5.

Wang, Y.T., Wang, L.F., Zeng, X.H., Jin, H.F., 2008. A preliminary
analysis of the seismic velocity in the South Yellow Sea Basin and
the North Yellow Sea Basin. Geophys. Geochem. Explor. 32 (3),
241-246.

Windley, B., Maruyama, S., Xiao, W., 2010. Delamination/thinning of
subcontinental lithospheric mantle under Eastern China: the role of
water and multiple subduction. Sci. Am. 310 (10), 1250-1293.

Xu, F., Zhang, J.P., Zhang, T., Zhang, S.L., Zhong., T., 2012a. Com-
parison of the geologic conditions for forming of the main offshore
petroliferous basins in China. Offshore Oil 32 (3), 1-8.

Xu, J.W., Zhu, G., Tong, W.X., Cui, K.R., Liu, Q., 1987. Formation
and evolution of the Tancheng-Lujiang wrench fault system: a ma-
jor shear system to northern of the Pacific Ocean. Tectonophysics
134, 273-310.

Xu, J., Zhou, B.G., Ji, F.J., Zhou, Q., Gao, X.L., Lv, Y.J., Chen, G.G.,
2012b. The recent tectonic stress field of offshore of China mainland
and adjacent areas. Earth Sci. Front. 19 (4), 1-7.

Xu, W.Z., Wu, S.W., 1997. A study on present-day tectonic stress in the
Southern Yellow Sea and East China Sea region. Acta Geologica
Sinica 40 (6), 773-781.

Xu, Y.D., Liang, Y.P, Jiang, S.S., Luo, M.H., Ji, J.L., Zhang, Z.Y.,
Wei, Y., Song, B.W., 2014. Evolution of Cenozoic sedimentary ba-
sins in eastern China. Earth Sci. (J. China Univ. Geosci.) 39 (8),
1079-1098.

Yakovlev, F.L., 2012. Identification of geodynamic setting and of fold-
ing formation mechanisms using of strain ellipsoid concept for
multi-scale structures of Greater Caucasus. Tectonophysics 581,
93-113.

Yan, J.Q., Shi, Z.L., Wang, S.Y., Huan, W.L., 1979. Some features of
the recent tectonic stress field of China and environs. Acta Seismo-
logica Sinica 1 (1) 9-24.

Yang, S.C., Hu, S.B., Cai, D.S., Feng, X.J., Gao, L., Lu, J.M., 2003.
Characteristics of geothermal field and thermal evolution of The
Hainan Basin in Southern Yellow Sea. Chin. Sci. Bull. 48 (14),
1564-1569.

Yang, W.R., 2006. Earth surface system and research history of the re-
gional geotectonics of China. Earth Sci. Front. 13 (6), 102-110.
Yao, Y.J., Xia, B., Feng, Z.Q., Wang, L.L., Xu, X., 2005. Tectonic evo-
lution of the South Yellow Sea since the Paleozoic. Pet. Geol. Exp.

27 (2), 124-128.

Yin, Z.X., 1973. Plate tectonics review. Scientia Geologica Sinica 1,
56-88.

Zhang, Q., 2013. Is the Mesozoic magmatism in eastern China related
to the westward subduction of the Pacific Plate? Acta Petrologica et
Mineralogica 32 (1), 113-128.

Zhang, Q., Wang, Y.L., Jin, W.J., Li, C.D., 2008. Eastern China pla-
teau during the late Mesozoic: evidence, problems and implication.
Geol. Bull. China 27 (9), 1404-1430.

Zhang, T., Zhang, J.P., Zhang, S.L., Yu, Y.F., Tang, X.J., 2014. An ap-
plication of the balanced cross-section technique: the tectonic evo-
lution of Lishui Sag, the East China Sea shelf basin. Shanghai Land
Resour. 35 (1), 92-96.

Zhang, X.P., Yang, X.W., 2007. Research present situation and progress
about balanced-section Technique. Coal Geol. Explor. 35 (2), 78-80.

Zhang, X.Z., Guo, Y., Zeng, Z., Fu, Q.L., Pu, J.B., 2015. Dynamic evo-
lution of the Mesozoic—Cenozoic basins in the northeastern China.
Earth Sci. Front. 22 (3), 88-98.

Zhang, Y.Q., Dong, S.W., 2008. Mesozoic tectonic evolution history
of the Tan-Lu fault zone, China: Advances and new understanding.
Geol. Bull. China 27 (9), 1371-1390.

Zhang, Y.X., Ye, J.R., Su, K.L., Li, J.X., Xu, J.J., 2009. The burial his-
tory and evolution of Xihu Depression. Geotectonica et Metalloge-
nia 22 (2), 215-223.

Zhao, G.C., Sun, M., Wilde, S.A., 2005. Late Archean to Paleoprotero-
zoic evolution of the North China Craton: key issues revisited. Pre-
cambrian Res. 36 (2), 177-202.

Zheng, H.X., Zhang, X.H., Zhao, T.H., Qi, J., 2015. In-situ stress field
and geological analysis of Bohai Trait. Periodical of Ocean Univer-
sity of China 45 (11), 81-91.

Zhu, X., 1990. Tectonic evolution of Mesozoic—Cenozoic sedimentary
basins in China. Petroleum Industry Press, Beijing.

Zhu, G., Wang, Y.S., Liu, G.S., Niu, M.L., Xie, C.L., Li, C.C., 2005.
40 Ar/*Ar dating of strike-slip motion on the Tan-Lu fault zone, East
China. J. Struct. Geol. 27, 1379-1398.

Zhu, W.L., Mi, L.J., 2010. Atlas of oil and gas basins, China Sea. Petro-
leum Industry Press, Beijing.

Zhu, G., Piao, X.F., Zhang, L., Zhang B.L., Chen, Y., Hu, Z.Q., 2011.
Evolution of extensional direction in the Hefei basin and its dynam-
ic mechanism. Geol. Rev. 57 (2), 153-166.

Zhu, G., Jiang, D., Zhang, B., Chen, Y., 2012. Destruction of the eastern
North China Craton in a backarc setting: evidence from crustal de-
formation kinematics. Gondwana Res. 22 (1), 86—103.

Editorial responsibility: N.L. Dobretsov



