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Abstract: Due to its structure, rock and mineral composition, fluid and other factors, the granite Buried Hill Reservoir is
highly heterogeneous with a complex longitudinal structure and a reservoir space made up of a combination of dissolution
pores and fractures. This paper is based on current understanding of tectonic evolution in the northern part of the South
China Sea, in conjunction with the seismic phase characteristics. It is determined that the meshed fault system was formed
by three stages of movement - tectonic compression orogeny during the Indochinese epoch, strike-slip compression-tension
during the Yanshanian Period, early fracture extension activation during the Himalayan – which controlled the distribution
of the Buried Hill Reservoir. Drilling revealed two types of buried hills, faulted anticline and fault horst, their longitudinal
structure and the reservoir space type being significantly different. The mineral composition, reservoir space and diagenetic
characteristics of the reservoir rocks and minerals were analyzed by lithogeochemistry, microsection and logging etc., it
thus being determined that the Mesozoic rocks of the Songnan Low Uplift in the Qiongdongnan Basin are mainly composed
of syenogranite, granodiorite, monzogranite, which is the material basis for the development of the Buried Hill Reservoir.
The content of felsic and other brittle minerals is more than 70%, making it easy for it to be transformed into fractures. At
the same time, the weathering resistance of granodiorite and monzogranite is weaker than that of syenogranite, which is
easily weathered and destroyed, forming a thick sand gravel weathering zone. With increasing depth of burial, weathering
and dissolution gradually weaken, the deep acidic fluid improving the reservoir property of internal fractures and expanding
the vertical distribution range of the reservoirs. The research results lay a foundation for the exploration of Buried Hill in
the deep-water area of the Qiongdongnan Basin.
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1 Introduction
The expansion of oil and gas exploration has led to the
investigation of deeper and more ancient strata. Bedrock
reservoirs have a wide distribution, occur in multiple types
without compaction control and have large longitudinal
extension characteristics (Nelson et al., 2000; Sruoga, et
al., 2007; Wu et al., 2014; Wang et al., 2015; Xu et al.,
2016). This is an important area of oil and gas exploration,
with large granite bedrock oil and gas fields having been
discovered in Vietnam, Libya, Venezuela, India and the
Bohai Basin of China, good development results having
been obtained (Koning et al., 2003; Micarelli et al., 2006;
Ma et al., 2006; Pan et al., 2007; Zhou et al., 2009; Wu et
al., 2014; Nguyen et al., 2014; Huang et al., 2016; Ye et
al., 2019), thus opening up a new field of buried hill oil
and gas exploration. The large-scale granite bedrock oil
and gas reservoirs so far discovered generally have the
following characteristics: an excellent hydrocarbon source,
a thick cap rock; a large-scale reservoir; many types of
trap; and a good disposition of migration and
accumulation relations (Luo et al., 2005; Cuong et al.,
* Corresponding author. E-mail: youli1@cnooc.com.cn

2009; Lu et al，2020). In recent years, more than 80
meters of high-quality gas reservoirs have been drilled in
the deltaic sandstone and basement buried hill of the
Yacheng Formation of the lower Oligocene in the Y8-1
structure of the Songnan Low Uplift in the deep-water
area of Qiongdongnan Basin. Subsequently, thick and high
-quality gas reservoirs with a high-yield gas flow were
obtained once more in the Mesozoic basement of the Y8-3
structure (Zhang et al., 2019; Shi et al., 2019). This has
opened up a new field of natural gas exploration in the
deep-water area of the northern South China Sea. Drilling
revealed that the longitudinal structure of the granite
buried hill in this area is complex, the formation
mechanism and distribution of the buried hill reservoir
being one of the key factors restricting exploration. As for
the study of the basement of the buried hill reservoir,
previous scholars have mostly used single fractures to
predict the high-quality reservoir distribution of the buried
hill (Zhang et al., 2016; Tang et al., 2017). However, most
researchers ignored the influence of the structural
evolution process, structural type, lithology, fluid and
other factors on the development of the granite buried hill
reservoir. As such, the previous research on granite buried
hill reservoir in Qiongdongnan basin is almost non-
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existent. In this paper, comprehensive structural,
lithological and fluid multi-element coupling, reservoir
characteristics and the formation mechanism of the
Mesozoic buried hill in the Songnan Low Uplift are all
studied, in order to lay a foundation for the expansion of
the Mesozoic buried hill field in the Qiongdongnan
Basin.
2 Regional Geological Background
The Qiongdongnan Basin is located at the northern
continental margin of the South China Sea, its deep-water
area being an important oil and gas exploration field. The
basin has a structural pattern of „multi-depression and
multi-uplift‟. From north to south, it can be divided into
four first-order structural units: northern depression,
central uplift, central depression and southern uplift.
Among them, the deep-water area with a water depth of
greater than 300 m covers an area of 5.3 × 104 km2 (Wang
et al., 2011), primarily including the Lingnan Low Uplift,
Songnan Low Uplift, Ledong Sag, Lingshui Sag,
Songnan~Baodao Sag and Changchang Sag. The
basement of the basin is composed of Precambrian
crystalline rocks, Paleozoic and Mesozoic strata (Lu et al.,
2011) then goes through an Eocene fault depression stage,
Oligocene depression stage, early Miocene fault
depression stage and the Middle Miocene to present
depression stage (He et al., 2006; Zhu et al., 2011; Feng et
al., 2017). From bottom to top, the Eocene (Lingtou Fm.),
Oligocene (Yacheng Fm., Lingshui Fm), Miocene (Sanya
Fm., Meishan Fm. and Huangliu Fm.), Pliocene

(Yinggehai Fm.) and Quaternary strata developed
successively. In the study area, the Mesozoic basement of
the Songnan Low Uplift is separated from the Cenozoic
strata by an unconformity (Fig. 1), the Eocene Lingtou
Fm. generally being absent and the Yacheng and Lingshui
formations partially being missing. The mudstone of the
Sanya Formation is a good regional cap rock.
The northern South China Sea has experienced the
influence of the Tethys and Pacific tectonic domains since
the late Paleozoic (Guo et al., 1998; Lu et al., 2014).
Affected by the Indosinian movement, the Paleo-Tethys
oceanic crust subducted to the NE (Hilde et al., 1977; Mao
et al., 2014), forming a series of NW-SE fault zones with
Indosinian granites distributed along them (Zhang et al.,
2009). In the early Yanshanian period, large-scale
intermediate-acid volcanic activity occurred due to the
subduction and compression of the Paleo-Pacific plate
towards Eurasia, resulting in uplift, exposure and
denudation (Dong et al., 2007; Zhang et al., 2009) and the
formation of compressional torsional faults (Xie et al.,
2011; Zhu et al., 2015). During the late Yanshanian
movement and the Himalayan stage, it was influenced by
the subduction and retreat of the Pacific plate, the
extrusion and escape of the Indosinian block (Zhu et al.,
2015) and the expansion of the new South China Sea. The
fracture development affected by a NNW–SSE tensile
stress field is associated with the formation of the
Qiongdongnan Basin, a NE–NNE fault system being
formed in the basin. Due to the differences in the fault
activities, the Songnan Low Uplift in the study area has
been uplifted and subjected to weathering and denudation.

Fig. 1. Division of tectonic units and comprehensive stratigraphic column of the Qiongdongnan Basin.
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3 Types of Mesozoic Buried Hill in the Songnan Low
Uplift
Analysis by laser ablation inductively coupled plasma
mass spectrometry of material recovered by drilling in the
Songnan Low Uplift in the Qiongdongnan Basin has
revealed that the basement rocks have Zircon U-Pb ages
ranging from 248 Ma to 252 Ma suggesting that the
intrusion age of the granite body lies in the Early Triassic.
With increasing depth of burial, the effect of weathering is
weakened, with the result that the Mesozoic granite buried
hill has obvious zonation in a longitudinal direction (Hu et
al., 2017; Xu et al., 2017). There are obvious differences
in the vertical thickness of the buried hill in different well
areas, the top clay weathering zone or sandy gravel
weathering zone are missing locally, leaving the
weathering fracture zone and the inner fracture zone as the
main ones present.
The drilled buried hills of the Songnan Low Uplift in
the Qiongdongnan Basin are mainly of two types: faultanticline and fault-horst. The fault-anticline type buried
hill is mainly a fault anticline formed by rotation and
warping of differential subsidence from faults during the
Himalayan period. It can be shown that the faults develop
near the fault side, with less fractures in the slope area.
The seismic facies is characterized by high amplitude and
parallel strong reflection at the top. Taking Y13-1 as a
typical drilling well, it can be seen that this kind of buried
hill is dominated by a sandy and gravelly weathering zone.
The north and south sides of the fault-horst type buried
hill are clamped by NE–SW faults while being uplifted
continuously and subjected to weathering and leaching, in
unconformable contact with the Cenozoic Yacheng
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Formation or Sanya Formation, etc., the reticular fractures
thus developing. The seismic facies is characterized by
strong amplitude continuity on the top surface and gridlike reflection inside. Taking Y8-1/Y8-3 as a typical
drilling well, this kind of buried hill contains a sand gravel
weathering zone, weathering fracture zone and inner
fracture zone (Fig. 2).
4 Reservoir characteristics of Mesozoic Buried Hills in
the Songnan Low Uplift
4.1 Petrological characteristics
There are various types of buried hill rocks in the study
area. According to microscopic thin-section observation, a
buried hill is mainly composed of granite, secondarily of
granosyenite, granodiorite and granite monzonite (Fig. 3),
locally mixed with rhyolite porphyry (Fig. 4a) and
andesitic porphyrite (Fig. 4b). Well Y8-3 is mainly
composed of reddish granite syenite (Fig. 4c) and granite
monzonite. The main minerals present are alkali feldspar,
quartz and plagioclase, with a few femic dark minerals,
the particles being of a subhedral granular structure (Fig.
4d). Well Y8-1 is mainly composed of gray-white and
dark-gray granodiorite and granite monzonite. The main
minerals are plagioclase and quartz, with hornblende,
biotite and other femic minerals also developed (Fig. 4e,
f), the particles being of a subhedral granular structure.
The elemental geochemical analysis (Table 1) shows
that the SiO2 content of the rocks in this area ranges from
56.3% to 67%, with an average of 62.7%. The rocks are
medium-acidic magmatic rocks, the aluminum saturation
index (ACNK) ranging from 0.6 to 2.6, with an average of
1.2. They are predominantly peraluminous-strong

Fig. 2. Type map of the Mesozoic buried hill in the Songnan Low Uplift, Qiongdongnan Basin.
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peraluminous, with a Rittmann Serial Index ranging from
1.5 to 6.9, with an average of 2.87. The rock belongs to
the calc-alkaline/alkaline series. Well Y8-1 is
characterized by a deficiency in heavy rare earth elements
and enrichment of light rare earth elements, as well as an
enrichment of large ion lithophile elements such as Rb, K,
Pb, Nd and a deficiency of high-field strength elements
such as Nb, Ti, Ta, Zr, with an obvious negative Eu
anomaly, which is similar to the Jianfengling granite on
Hainan Island (Fig. 5).

Fig. 3. Triangles of granite rock types in the Songnan Low
Uplift.

4.2 Characteristics of reservoir space
After multi-period tectonic activities and long-term
weathering and leaching, the Mesozoic buried hill in the
Songnan Low Uplift developed a glutenite weathering
zone, weathering fracture zone and internal fracture zone,
in descending order (Fig. 5). The reservoir conditions of

Fig. 4. Typical photographs of reservoir characteristics of the Mesozoic buried hill in the Songnan Low Uplift, Qiongdongnan Basin.
(a) Y8-2, 3316 m, andesitic porphyrite; (b) Y8-2, 3470 m, andesitic porphyrite; (c) Y8-3, 2945 m, granosyenite; (d) Y8-3, 2945 m, intragranular solution pore;
(e) Y8-1, 2990 m, granodiorite; (f) Y8-1, 2990 m, granodiorite, microfractures are developed and dissolution is expanded; (g) Y8-3, 2916 m, granite monzonite;
(h) Y8-3, 2916 m, granite monzonite, the surface of plagioclase kaolinization is turbid; (i) Y8-3, 3033 m, granodiorite, quartz filling fracture; (j) y8-3, 2944.5 m,
granodiorite, calcite filling intergranular solution pore. (k-l) Y8-1, 3002 m, granodiorite, fracture filled by dolomite and pyrite, EPMA.

Fig. 5. Distribution curve of rare earth elements and cobweb diagram of incompatible elements (The chondrite-normalized values are
based on Herman, 1971; the normalized data of the primitive mantle are based on Sun and McDonough, 1989).
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Table 1 Distribution range of the main components (%) of the granite in the Songnan Low Uplift
Depth (m) LOI SiO2 Al2O3 CaO Fe2O3 K2O MgO MnO Na2O P2O5 TiO2 TAC RI ASI
Classification
2947
7.1 61.55 13.02 7.47 3.35 2.69 0.79 0.09 3.4
0.02 0.52 6.09 2 0.59
Partial peraluminous
2986
7.4 61.64 15.43 1.98 5.8
2.18 1.02 0.08 3.85
0.1 0.49 6.03 1.95 1.25 Strong peraluminous
2999
7.2
62.7 15.81 0.79 3.69 4.63 0.37 0.05 3.99
0.2 0.62 8.62 3.77 1.21 Strong peraluminous
3006
9.9 56.26 20.37 1.19 4.35 4.33 1.19 0.04 0.53 0.59 1.28 4.86 1.78 2.64 Strong peraluminous
3016
9.3
65.6 13.36 1.28 1.65
4.6 0.52 0.02 3.07 0.14 0.41 7.67 2.6 1.08
Peraluminous
3022
7.1 60.86 16.44 1.98 1.6
7.02 0.3 0.02 4.07 0.15 0.4 11.1 6.89 0.92
Partial peraluminous
3033
7.4 62.46 14.58
3.3 3.15 4.01 0.79 0.05 3.7
0.11 0.46 7.7 3.05 0.89
Partial peraluminous
3039
7.9 64.34 16.59 2.34 1.54
5.1 0.92 0.03 0.55 0.14 0.56 5.65 1.49 1.55 Strong peraluminous
3054.1
8.3 62.63 14.54 3.51 3.45 4.84 0.92 0.05 1.31 0.13 0.29 6.15 1.93 1.05
Peraluminous
3045
8.3 66.33 13.47
1.6 1.67 3.77 0.49 0.04 3.7
0.16 0.48 7.47 2.39 1.03
Peraluminous
3061
9.1 61.13 16.74 0.77 1.65 4.03 0.43 0.02 5.51 0.15 0.44 9.54 5.02 1.13 Strong peraluminous
3066
9.6 66.97 11.38 1.89 2.75 3.76 0.67 0.05 2.46 0.12 0.37 6.22 1.61 0.98 Partial Peraluminous
LOI: Loss on ignition; TAC: Total alkali contentNa2O+K2O; RI: Rittmann index; ASI: Aluminum saturation index.

Lithology (TAS)
Diorite
Diorite
Quartz monzonite
Gabbro diorite
Quartz monzonite
Syenite
Quartz monzonite
Gabbro diorite
Diorite
Quartz monzonite
Syenite
Gabbro diorite

the different zones are significantly different (Fig. 6).
Glutenite weathering zone: Due to intense weathering
and leaching, the granitic structure is partially or
completely destroyed, with particles supporting a structure
similar to clasolite. Taking well Y8-1 as an example, the
weathered clay zone at the top is mainly supported by
matrix, the reservoir space being mainly composed of
dissolved matrix micropores with poor permeability,
pressure measurement being mostly dry layer. The lower
part is mainly supported by particles, the reservoir space
being dominated by intergranular dissolved pores with
porosity ranging from 16.2% to 27.8% and an average
porosity of 23.7%. According to pressure measurement,
the fluidity extends up to 1908 mD/CP, with good
permeability.
Weathering fracture zone: With the increase of burial
depth and the weakening of weathering, the granitic
structure is well-preserved, the reservoir space being
mainly composed of pores and fractures. Dissolution pores
are developed in the weathering fracture zone of well Y81, with porosity ranging from 8.3% to 17.6%, the fluidity
estimated by pressure measurement ranging from 1.7 mD/
CP to 474 mD/CP. The weathering fracture zone of well
Y8-3 is 105m thick with obvious granitic structure in the
upper part. The atmospheric freshwater dissolved particles
along the fracture to form mold holes. The lower part of
the rock is strongly broken with low resistivity, producing
a substantial difference between deep and shallow
resistivity. The fracture is very well-developed with a
large width and good physical properties.
Internal fracture zone: With the further increase of
burial depth, weathering and leaching have only a weak
influence on the deep strata, the granitic structure of the
rocks being obvious, reservoirs mainly being fracturebased, with local fractures being filled or semi-filled. It is
characterized by high resistivity with obvious secondary
pores being developed along the fractures. It is also filled
with carbonate cements, such as ankerite and siderite.

(1) Fracture:The basement of the study area experienced
three phases of tectonic activity: the Indosinian
compression fracture, Yanshanian strike-slip fracture and
Himalayan activation (Yue et al., 2013). Dynamic
metamorphism of rocks occurred to different degrees near
the fault zone. According to the degree of its
fragmentation, it can be divided into cataclasite rocks and
porphyry rocks. Most of the original rock fabric and the
various types of cataclastic granite can be maintained and
restored, microfractures being developed. It is difficult to
identify the protolithic structure of the porphyry, but it can
be judged that the original rock is granite.
(2) Dissolution: This is a widespread diagenesis
throughout the study area, primarily consisting of
atmospheric freshwater leaching and deep hydrothermal
dissolution. Atmospheric freshwater dissolved unstable
minerals such as feldspar along the cracks, forming
dissolution expansion cracks, the weathering dissolution
weakening with the increase of burial depth. Deep thermal
fluid dissolution is often accompanied by late dolomite
and pyrite filling the dissolution space in expanding
fractures.
(3) Compaction: After the formation of the buried hill,
the whole settlement was buried and subjected to
compaction. The sand gravel weathering zone in the
surface layer is similar to a clastic rock system, mainly in
contact with particles, which is greatly affected by
compaction. The weathered fracture zone and internal
fracture zone, in which the granite matrix has strong
compaction resistance, are weakly affected by compaction.
(4) Cementation: These mainly consist of quartz
authigenic enlargement and carbonate cementation in the
study area, with calcite and iron-bearing calcite filling
intergranular pores, secondary pores and fractures, which
destroys the reservoir‟s physical properties.

4.3 Characteristics of diagenesis
The buried hill of the Songnan Low Uplift underwent
strong tectonic movement, rising up to be subjected to
weathering and leaching. The reservoir itself underwent a
complex diagenesis, mainly consisting of fracture,
dissolution, compaction and cementation, which played an
important role in the formation and destruction of
reservoir space.

5.1 The material bases for the development of the
Buried Hill reservoir are lithology and mineral
composition
The longitudinal structure of the buried hill, the degree
of fracture development and the strength of dissolution
transformation are all closely related to the nature of the
parent rock. Rock fabric affects the degree of weathering,
dissolution and fracture development, which could affect

5 Genetic Mechanism of the Mesozoic Buried Hill
Reservoir in the Songnan Low Uplift
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Fig. 6. Comparison of reservoir space and image-logging characteristics of the Mesozoic buried hill in the Songnan Low Uplift.

Fig. 7. Relationship between fracture density, width and felsic content of the Mesozoic buried hill reservoirs in the Songnan Low Uplift.

the longitudinal structure of buried hill reservoirs (Deng et
al., 2015). In contrast, acidic minerals are more resistant to
weathering than alkaline minerals, with a fine-grained
structure being stronger than a coarse-grained structure
(Hu et al., 2017). Quartz in granite has the highest
stability, the weathering stability in feldspars gradually
decreasing from potassium feldspar through to acid
plagioclase then neutral plagioclase and basic plagioclase.
The basement of the Songnan Low Uplift is dominated
by granite syenite, granodiorite, and granitic monzonite.
Among them, the rocks in Well Y8-3 are mainly flesh-red
granosyenite, accounting for about 60% , followed by
granodiorite. Brittle mineral microcracks and penetrating
fractures with cataclastic fabrics are common in this well.
The main reservoir is a fractured reservoir. The

weathering fracture zone has a substantial thickness of
105m, but the rocks in Well Y8-1 and Y13-1 are mainly
gray granodiorite, accounting for about 80%, followed by
granitic monzonite, which develops in the sandy gravel
weathering zone and is mainly composed of pore-fracture
reservoirs. It is mainly due to the development of
granodiorite and monzonitic granite with intermediate/
acidic plagioclase and unstable ferromagnesian minerals,
which have weaker weathering resistance than potassiumrich feldspar granite syenite, that the thick sandy gravel
weathering zone develops. The relationship between the
degree of fracture development and the rock composition
shows that the width and density of the fractures are
positively correlated with the content of feldspar (Fig. 7):
if the content of feldspar is greater than 70%, then the
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width of the fractures is larger, the apparent rate of face
image logging interpretation is generally greater than 10%
and the physical properties are better. Therefore, the
material basis for the development of buried hill reservoirs
is the felsic-rich granite.
5.2 The key to controlling the development of buried
hill reservoirs is the formation of reticular fractures by
multi-stage tectonic activities
The strong tectonic activity controls the nature,
occurrence and scale of fracture development in the buried
hill, contributing the main reservoir space for the
development of the buried hill reservoir (Zhang et al,
2019). The degree of fracture development provides a
good channel for the improvement of atmospheric
freshwater and deep fluid corrosion. The Songnan Low
Uplift experienced three tectonic movements: an early
Triassic Indosinian compression orogeny, a Yanshanian
strike slip compression torsion tension torsion
transformation and a Himalayan extension warping uplift,
forming a buried hill network fracture system (Fig. 8).
During the late Permian to the Triassic, a series of NW-SE
trending fault zones and intrusions were formed under the
influence of the PaleoTethys tectonic domain. The
Indosinian movement reached its peak in the middle and
late periods, the strata being uplifted, exposed and eroded
due to strong tectonic compression, the NW-SE trending
fault system then being formed. In the Yanshanian period,
a NNE–SSW trending series developed under the NE–SW
strike slip compression and torsional stress field. In the
Himalayan stage, under the control of a NE–NNE main
fault system, the Songnan Low Uplift was rotated and
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tilted, continuing to suffer weathering and denudation.
Under the influence of the Himalayan movement, NWtrending faults in the Indosinian period and NE-trending
faults in the Yanshanian period were activated, which further
increased the reservoir space of fractures. Atmospheric fresh
water and deep thermal fluid corrosion provided the
migration channels, which determined the intensity and
depth of weathering and deep dissolution improvement, thus
controlling the scale of reservoir development. Therefore, it
is also the key to controlling the development and
distribution of buried hill reservoirs to form reticular
fractures during multi-stage tectonic movements.
5.3 Atmospheric freshwater and deep thermal fluid
dissolution are the main reasons for reservoir
development
Tectonics and acid fluid dissolution controlled the
development of the granite buried hill reservoirs in the
Songnan Low Uplift. Reticulated fractures formed by
multi-stage tectonic movements controlled the distribution
of granite buried hill reservoirs and accelerated the
transformation of reservoirs by acidic fluids. Acid fluid
erosion in the study area includes two types: atmospheric
fresh water leaching and deep thermal fluid erosion. The
granite rock bodies in the study area were formed in the
early Triassic and were generally in unconformable
contact with the Oligocene or Miocene strata. After longterm exposure, they were exposed to atmospheric
freshwater leaching and dissolution of unstable minerals
such as feldspar, forming secondary dissolution pores and
normally forming a thick weathered layer on the surface of
the buried hill. Due to strong weathering at the top, the

Fig. 8. Reservoir development and evolutionary pattern of the Songnan Low Uplift and the Mesozoic Buried Hill.
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granite loses its original appearance and has a gravel-like
structure, the main storage space in this section being
dissolved pores. Also, the strength of the granite decreases
after leaching, which is more conducive to the formation
of a large number of fractures and microcracks in the
Yanshanian and Himalayan structural reforms. The inner
fracture zone at the bottom causes the unstable
components to dissolve due to the deep thermal fluid
communicated by the fracture, which can significantly
improve the interior of the buried hill. At the same time,
mineral infillings such as pyrite, quartz and carbonate can
be seen along the fracture zone, dissolved pores being
developed (Fig. 4k, l). within the context of the regional
geological background, Yanshanian magmatic activity was
frequent in the northern part of the South China Sea (Peng
et al., 2006; Gou et al., 2019), deep thermal fluids invaded
along the fractures, unstable aluminosilicate minerals such
as feldspar were dissolved, which improved the inner
fracture zone reservoir. Drilling revealed that there are
obvious high temperature anomalies in the inner fracture
zone of wells Y8-1 and Y8-2, further confirming the
existence of thermal activity. It is generally believed that
atmospheric water leaching and deep thermal fluid
dissolution form a composite high-quality reservoir of
weathered fractures + inner fractures.
6 Conclusions
(1) The northern South China Sea experienced three
phases of movement, including Indosinian tectonic
compression
orogenesis,
Yanshanian
strike-slip
compression-tension-twisting and Himalayan extensional
activation, forming a network of NW –SE and NNE–SSW
faults in the Songnan Low Uplift fault system, developing
two types of buried hills, fault anticline and fault barrier.
The fault-anticline type buried hill, formed by the
differential settlement of the fault in the Himalayan
period, is dominated by sandy gravel weathered zones.
The inside of the fault-barrier buried hill has grid-like
cracks, the sandy gravel weathered zone, weathered
fracture zone and internal fracture zone being developed.
(2) The granite of the Songnan Low Uplift is dominated
by granite syenite, granodiorite, and granitic monzonite.
The content of felsic and other brittle minerals is more
than 70%, which facilitates structural transformation and
fracture formation. At the same time, granodiorite and
granitic monzonite are less resistant to weathering than
granite syenite, and are prone to weathering damage to form
thick sandy gravel weathering zones. Therefore, the
basement lithology and mineral composition are the material
basis for the development of buried hill reservoirs.
(3) The granite buried hill develops a dual medium of
dissolution pores and cracks. Due to the long-term
weathering and leaching of freshwater in the atmosphere,
the development of unstable components such as feldspar
provides the material basis for dissolution. The
development of structural fractures provides a good
migratory channel for atmospheric freshwater and deep
hydrothermal
dissolution.
Weathering
dissolution
gradually weakens with the increase of burial depth, while
deep acidic fluids improve the reservoir of inner fractures

and expand the vertical distribution range of the reservoir.
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