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Abstract 

Due to strong compression in the later stage, multiple rows of positive structural zones were formed in southern Sichuan. The 

Dengjingguan structure is a high and steep structure with a complete anticline morphology, which develops from bottom to top 

and has favorable overall structural conditions. There are many drilling wells in the Jialingjiang Formation of the Dengjingguan 

structure, with drilling concentrated in the 1950s and 1960s. There are only three wells with complete drilling curves, and the 

faults within the structural zone are developed and fragmented as a whole. It is difficult to accurately identify the structural traps 

of the fault blocks within the structural zone, making it difficult to evaluate exploration potential and affecting subsequent well 

site deployment. In response to this issue, this article uses newly acquired 3D seismic data to carry out fine structural 

interpretation, combined with the actual drilling situation of production dynamic data, and combines static and dynamic to 

complete the evaluation of the Dengjingguan structural block. Dynamically leveraging the advantages of the new 3D, we can sort 

out the development patterns of faults from regions to blocks, and then from blocks to local systems, and use coherent attributes 

to determine the distribution of faults. Dynamically utilize the pressure coefficient of drilling and the production data of gas wells 

to validate the static interpretation plan, conduct well to well comparisons, and repeatedly revise the static interpretation results. 

The evaluation of fault block traps through the combination of static and dynamic gas reservoirs effectively reduces the 

ambiguity of complex high steep structural fault block interpretation, improves the rationality between wells, and provides 

reliable basis for the subsequent exploration and well location deployment of oil fields. It has good guidance and reference 

significance for the potential evaluation of complex high steep structural fault blocks in southern Sichuan in the future. 
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1. General Situation 

The Zigong block in southern Sichuan is located in the 

southwest Sichuan low fold structural belt of the Sichuan 

Basin. It has formed four rows of positive structural belts 

due to strong compression in the later stage, forming an 
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overall pattern of "alternating depressions and uplifts". The 

Dengjingguan structure is located within the second row of 

positive structural zones and is a complete northeast trending 

long axis anticline structure trap. It is complexed by north-

west and northeast trending faults to form a fault block trap 

group. The Jialingjiang Formation of the Triassic has de-

veloped dolomite reservoirs with a porosity of 4-15% and a 

permeability of 0.01-2mD. The gas reservoirs are mainly 

controlled by structures. The Dengjingguan structure has a 

relatively shallow burial depth, ranging from 1000-1800m. 

A total of 26 wells have been drilled, 22 have been tested, 17 

are industrial, and 16 have been put into production within 

the structure, making it a favorable area for conventional gas 

exploration. In the Dengjingguan structure, drilling was 

concentrated in the 1950s and 1960s, with 4 wells having 

relatively complete curves, 13 wells having incomplete 

curves, 4 wells without curves, and no core and laboratory 

analysis data. In order to further implement the exploration 

potential of the Dengjingguan structure and tap into the 

remaining natural gas, it is necessary to further evaluate the 

fault block traps within the Dengjingguan structure. A set of 

fault block trap evaluation techniques combining static and 

dynamic characteristics for gas reservoirs in complex high 

steep structural zones has been summarized based on the 

actual situation of the Dengjingguan structure. Using newly 

acquired 3D data to carry out fine structural interpretation of 

the Jialingjiang Formation, from region to block, and then 

from block to local system to sort out the development rules 

of faults. Guided by geological knowledge and combined 

with seismic attributes, the distribution of faults is imple-

mented to achieve a static description of the Dengjingguan 

structure. Due to the limited and incomplete drilling data of 

the Dengjingguan structure, the static interpretation plan was 

dynamically validated by combining the pressure coefficient 

of drilling and the production dynamic data of gas wells. 

Inter well comparisons were made, and the static interpre-

tation results were repeatedly corrected. Finally, a reasona-

ble evaluation of the fault block trap was conducted to re-

alize the potential for further exploration [1-9]. 

2. Static Description of the Structural 

Characteristics of Dengjingguan 

2.1. Distribution Pattern of Fractures 

The Dengjingguan structure as a whole is a complete 

northeast trending long axis anticline structure. Due to strong 

compression in the later stage, the structure is fragmented and 

the faults are well-developed. Describing the distribution of 

internal faults in the Dengjingguan structure is crucial for 

implementing the structure of the Dengjingguan structure. 

This study is based on the newly collected 3D seismic data to 

conduct continuous interpretation and mapping, from region 

to block, and then from block to local, to clarify the devel-

opment law of the Dengjingguan structural fault. 

 
Figure 1. Bottom structure map of Jialingjiang Formation Jia22 in Zigong 3D Zone. 

Northwest-oriented adjustment zone
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Through the continuous mapping of the Jialingjiang For-

mation, it is clear that the Jialingjiang Formation develops two 

sets of faults in the northeast and northwest directions, with 

the northeast fault being the main one and the northeast fault 

controlling the four rows of positive structural distribution. 

Only northwest trending faults are developed in the core of 

Xinglongchang and Dengjingguan structures, as well as be-

tween the two structures, forming a northwest trending regu-

latory zone as a whole. Through regional analysis, it is be-

lieved that the northwest trending fault within the northwest 

trending adjustment zone is a regulating fault formed under 

left lateral compression, which is cut by the northeast trending 

fault and forms multiple independent fault block structural 

traps. From a regional perspective, in the early Yanshan pe-

riod, the Xuefeng uplift transmitted compressive stress in the 

SE-NW direction, forming a high and steep structural zone in 

the eastern Sichuan Basin. A large number of northeast faults 

were developed, with large fault displacement and long ex-

tension, controlling the distribution of anticline zones. The 

Zigong block was adjacent to the Huaying Mountain and was 

subjected to strong compression, resulting in the development 

of a large number of northeast trending faults. In the late 

Yanshan period, the Ziyun Luodian fault wedged northward 

into the Daloushan area, causing a nearly SN compression 

deformation of the Daloushan tectonic belt, accompanied by 

strong sinistral deformation. The Zigong block was subjected 

to sinistral compression and torsion, and a northwest oriented 

regulating fault was developed between the core of the 

Xinglongchang and Dengjingguan structures, forming a 

Northwest-oriented adjustment zone as a whole (Figure 1). 

2.2. Fracture Characterization 

The Dengjingguan structure is a typical high steep structure 

in southern Sichuan. High steep structures have low sig-

nal-to-noise ratio in seismic data, unclear fault sections, and 

poor imaging quality. By conducting stress analysis from 

region to block, the characteristics and planar distribution 

patterns of the Dengjingguan structural faults were clarified. 

The Dengjingguan structure is located within the northwest 

adjustment zone and develops two sets of faults in a northwest 

northeast direction. The coherent attributes were used to 

identify and characterize the small faults in the Dengjingguan 

structure, and to implement the Dengjingguan structural block 

trap. 

The main production layers of the Jialingjiang Formation in 

the Dengjingguan structure are Jia41-Jia32 sub layers, and the 

top of the target layer (bottom of Jia42) is a relatively con-

tinuous set of strong strong amplitude wave crest reflections. 

The prediction effect of coherent attributes at the top (bottom 

of Jia42) of the main target layer is poor. When explaining, the 

main reference is to infer the fracture of Jia42 by interpreting 

the bottom of Jia22 in the marker layer. Interpreting the better 

quality of seismic data from the wing section of the 

Dengjingguan structure, and then inferring the location of 

faults in the axial section of the Dengjingguan structure where 

data is poor, to achieve a static description of the 

Dengjingguan structural faults [10-15].  

2.3. Tectonic Characteristics of Dendjingguan 

Structure 

By finely characterizing the faults, the structural mor-

phology of the Dengjingguan structure was ultimately de-

termined. The Dengjingguan structure is a northeast trending 

anticline, which is complicated by northeast and northwest 

trending faults, forming a fault block trap group and devel-

oping a series of fault block traps (Figure 2). The 

Dengjingguan structure can be divided into three zones in the 

north and south: the North Fault Nose Structure Zone, the 

Central Anticline Zone, and the South Fault Nose Structure 

Zone, which extend in a north northeast direction. The central 

anticline belt gradually rises along the northeast direction, and 

is controlled by three sets of northwest trending faults to 

develop three local high points in the west, middle, and east 

(Figure 3). Through a detailed structural interpretation of the 

Dengjingguan structure, a total of 17 fault block traps can be 

identified statically, including 10 fault block traps developed 

in the central anticline belt with an area of 62.9km2, and 7 

fault block traps developed in the north-south nose structure 

belt with an area of 70.1km2. At present, drilling is concen-

trated in the eastern part of the central anticline zone. The 

central western and north-south fault nose structural zones of 

the central anticline zone have not been drilled and the degree 

of well control is low, which has great exploration potential 

and is the next favorable benefit block (Figure 4). 
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Figure 2. Northwest seismic profile of the Dengjingguan structure. 

 
Figure 3. Northeastward seismic profile of the Dengjingguan structure. 

 
Figure 4. Bottom structure diagram of Jia42 in Dengjingguan structure. 
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3. Combining Dynamic Optimization 

with Static Solutions 

Drilling within the Dengjingguan structure was concen-

trated in the 1950s and 1960s, with a sequence of drilling 

operations. Through statistical analysis of the pressure coef-

ficients of drilling tests, it was found that there were signifi-

cant differences in the formation pressure coefficients be-

tween different fault blocks, indicating that the gas reservoir 

was not connected. Three high points are formed under the 

control of northwest trending faults. In the early stage of 

production, the pressure coefficient in the eastern part of the 

central anticline belt is higher than that in the central and 

western parts, and there is a large difference in pressure drop 

during production. The D10 well in the western part has a 

higher production pressure than other high point production 

wells in the same year. It is believed that different independent 

gas reservoirs are formed in the west middle east of the central 

anticline belt (Figure 5a). To the east of the North High Point, 

three fault blocks are formed by two northeast trending faults. 

Through analysis of the formation pressure coefficient and 

production pressure, it is believed that the gas reservoirs in 

different fault blocks are independent of each other. During 

production, the pressure drops simultaneously in the fault 

blocks where D8 and D18 wells and D1 and D15 wells are 

located, but at different rates. D1 and D15 wells are the same 

block, and the wellhead pressure and its decreasing trend 

during production are similar. The pressure drop of adjacent 

block D8 well is significantly faster. There are significant 

differences in wellhead pressure and pressure drop trends 

between adjacent blocks that were put into production in the 

same year, confirming that the gas reservoir is not connected 

(Figure 5b). Five wells have been put into operation east of the 

North High Point, with a cumulative gas production of 1.9 

billion cubic meters, a gas trap area of 19.5 km2, and a reserve 

scale of 1.95 billion cubic meters. The comprehensive evalu-

ation is at the end of gas production. There are four fault 

blocks developed between the east high point and the west 

middle high point, with significant differences in formation 

pressure coefficients. Analysis suggests that the fault blocks 

control the reservoir, with 8 wells drilled, a trap area of 

22.3km2, a reserve scale of 2.23 billion cubic meters, and 4 

wells producing 870 million cubic meters of gas. The re-

maining potential is large. There are three fault blocks and two 

pressure measuring wells developed between the west high 

point and the middle high point. Based on pressure analysis, it 

is believed that different fault blocks independently form 

reservoirs with an area of 20.8 km2 and a reserve scale of 2.08 

billion cubic meters. Currently, 81 million cubic meters have 

been extracted, indicating great potential for expansion. 

 
Figure 5. Pressure and Time Variation of Production Well in Dengjingguan Structure. 

By analyzing the dynamic data of drilled production and 

optimizing the interpretation plan, the final evaluation in-

cludes 52.9km2/7 fault blocks with low well control in the 

central western region, a reserve scale of 5.9 billion cubic 

meters, 70.1km2/7 fault nose traps on both wings, and a re-

source potential of 5.3 billion cubic meters (Table 1). 
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Table 1. Potential Evaluation Data of Jialingjiang Formation Block in Dengjingguan Structure. 

Zone 
Trap 

number 
trap type 

Trap area 

(km
2
) 

drilled 

well 

Industrial 

well 

reserve scale (Bil-

lion square meters) 
potential evaluation 

Central 

Anticline 

Belt 

1 fault block 

32 8 6 36 

Late stage of gas production 

2 fault block Late stage of gas production 

3 fault block Late stage of gas production 

4 fault block 9.5 1 1 10.9 Potential 

5 fault block 4.2 5 2 4.8 Potential 

6 fault block 3.4 1 1 3.9 Potential 

7 fault block 5.1 2 1 5.9 Potential 

8 fault block 5.4 2 1 6.20 Potential 

9 fault block 9.7 3 1 11.1 Potential 

10 fault block 15.6 Not drilled 17.9 Potential 

North 

South 

Broken 

Nose 

Belt 

11 fault nose 3.6 Not drilled 4.1 Potential 

12 fault nose 4.7 Not drilled 5.4 Potential 

13 fault nose 21.5 Not drilled 24.7 Potential 

14 fault nose 4.9 Not drilled 5.6 Potential 

15 fault nose 17.7 Not drilled 20.3 Potential 

16 fault nose 1.4 Not drilled 1.6 Potential 

17 fault nose 16.3 Not drilled 18.7 Potential 

 

4. Conclusion 

1) The Dengjingguan structure in Zigong block is a 

northeast trending anticline structure, which is compli-

cated by northeast and northwest trending faults, form-

ing a fault block trap group and developing a series of 

fault block traps. The northwest trending fault is formed 

by left lateral compression and twisting, and is only co 

developed between the core of the Xinglongchang and 

Dengjingguan structures, forming a northwest trending 

regulatory zone as a whole; 

2) The fault block trap evaluation technology that combines 

static and dynamic data of gas reservoirs in complex high 

steep structural zones can achieve complementary static 

and dynamic data, effectively reduce uncertainty in seismic 

interpretation, and better carry out fault block evaluation on 

complex high steep structural zones. Ultimately, a rea-

sonable evaluation of fault block traps can be carried out to 

realize the potential for further exploration. 
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