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The deeply buried carbonate reservoir of Cambrian is an important target of oil

and gas exploration in the Tarim Basin. Understanding the dissolution

mechanism of the deep-buried carbonate reservoir is an urgent problem to

be solved. In this study, 11 carbonate samples from three types of deep

reservoirs in Tarim Basin were selected as experimental objects, and the

dissolution process of carbonate reservoir was simulated by using an

advanced reaction system of continuous flow at high temperature and high

pressure. The dissolution test of continuous flow shows that the burial depth

has an effect on carbonate dissolution, with the increasing of the depths from

shallow to deep, the dissolution ability of acidic fluids in carbonate rocks

increases first and then decreases. A comparison of dissolution results from

different lithologic samples shows that the incomplete dolomitization calcite in

the diagenetic stage provides thematerial basis for dissolution in the later stage.

The relationship between reservoir type and physical property is discussed, and

it is found that the permeability of the fracture-type and pore-fracture samples

increase significantly after dissolution, indicating the pre-existing pores of

carbonate rocks may be critical to the formation of high-quality reservoirs in

deeply buried conditions. An interesting phenomenon was found by comparing

the dissolution rates of experimental samples shows that the dissolution rate of

dolomite reservoir has a trend of first increasing and then decreasing under the

deeply buried environment, which proves that there is an optimal dissolution

range of dolomite in the deeply buried environment, which is conducive to the

formation of dolomite reservoir. The genetic model of burial dissolution in deep

carbonate reservoirs was established and indicated that the search for

dolostone reservoirs near the Himalayan fault may be a new idea for

Cambrian deep oil and gas exploration.
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1 Introduction

In recent years, global oil and gas exploration has made

great breakthroughs in deep carbonate formation indicating

deep dolostone is rich in oil and gas resources (Howarth and

Alves, 2016; Zhu et al., 2019; Li and Goldberg, 2022; Ma et al.,

2022). The abundant oil and gas displays have been found in

the Cambrian super-deep dolomite reservoirs in the Tarim

Basin of China (Huang et al., 2014; Valenciaa et al., 2020; Li

and Goldberg, 2022). The high-porosity reservoirs of the

TS1 well have been found at the depth of 8,848 m, which

confirmed the good exploration prospects for ultra-deep

reservoirs (Xiong et al., 2015; Zhu et al., 2018; Cheng et al.,

2019; Jiao, 2019). Therefore, the cause of dissolution pores in

deep carbonate reservoirs has become a hot study topic in

petroleum geology. Many scholars believe that the dissolution

of the quasi-synchronous period and supergene karst are of

great significance to the carbonate reservoir (Yasuda et al.,

2013; Luhmann et al., 2014; Li et al., 2019; Li et al., 2020; Tian

et al., 2019). The main reason for the acceptance of this

mechanism is that dissolution is easy to occur due to a

large amount of fresh water on the surface (Cai et al.,

2014). In contrast, some scholars believe that fluid activities

in the deep burial stage have a great influence on the

dissolution of carbonate reservoirs (Zhu et al., 2018; Jiao,

2019; Luo et al., 2022). But the source of acidic fluid dissolved

in deep reservoirs is controversial. Some scholars believe that

deep organic acids have a greater influence (Luhmann et al.,

2014; Hao et al., 2015; Biehl et al., 2016; Valenciaa et al., 2020).

Besides, the dissolution ability of dolomite is unclear (Hood

et al., 2004; Tavakoli et al., 2019). Some scholars believe that

the dolomite is not easy to dissolve and the reservoir space

does not develop under the deep burial environment (Tutolo

et al., 2015). Other scholars believe that dolomite is easily

dissolved by deep fluids under the influence of faults at high

temperatures and high pressure to form a high-quality

reservoir (Howarth and Alves, 2016; Abarca et al., 2019;

Lima et al., 2020; Valenciaa et al., 2020). From the

perspective of petrology, thermodynamics, and dynamics,

various simulated dissolution experiments show that the

dissolution of dolomite is higher under burial conditions

(Montes-Hernandez et al., 2016; Liu et al., 2018).

Given the above problems, this study designed

the simulation experiment of high temperature and high-

pressure dissolution dynamics. The theoretical

mechanism for the deep-dissolved pore in the deep

carbonate reservoirs was studied in this paper based on the

dynamic properties of the reaction, the effect of deep

dissolution method, and the microscopic observation and

regional structural movement. It provides the reference for

the formation mechanism research of deep dolomite

reservoirs.

2 Experimental method

2.1 Experimental sample

To study the effect of dissolution transformation on different

reservoir types and pore structures in a deep burial environment,

the lithology of samples in the typical reservoirs of the Cambrian

in the Tarim Basin is studied. Several wells, such as TS1, DG1,

XH2, and YQ6 in the north, BT5 and MB1 in the northwest

Tarim Basin (Figure 1). The mineral content and physical

properties of each sample are shown in Table 1, and the

microscopic characteristics are shown in Figure 2. The

reservoir rock types are limestone and dolomite. The reservoir

spaces are pore-type, pore-fracture type, and fracture type.

2.2 Experimental method

The pore structure characteristics of the experimental

samples were observed by microscopic thin sections of the

reservoir, and the identification results of reservoir space types

were obtained by counting 300 points for each thin section. The

dissolution experiments were carried out by the continuous flow

diagenetic simulation system at the Key Laboratory of Carbonate

Reservoirs of the Hangzhou Institute of Geology, as shown in

Figure 3, PetroChina. The experimental equipment is a high-

temperature and high-pressure dynamics simulation device

independently designed by Hangzhou Institute. The laboratory

is controlled at an initial temperature of 25°C and a humidity

of 38%.

Since the deep carbonate rocks mainly experience the

dissolution of fresh water in the supergenesis stage and the

dissolution of organic acids and carbonic acid in the deep

buried environment, the experiment was carried out in a

continuous flow reaction system to simulate the flow

dissolution process of acetic acid and CO2 solution in

carbonate pores during the two processes of shallow burial to

deep burial and deep burial to shallow burial. The temperature

range of the experiment was 30–180°C, the pressure range of the

experiment was 5–60°MPa, and the experimental flow rate was

3 ml/min. Combined with industrial CT digital core analysis

method and gas pore-permeability analyzer to quantitatively

analyze the effect of an acidic fluid on sample pore and

connectivity. The concentration of calcium and magnesium

ions in the fluid was tested by Leeman Prodigy’s full-spectrum

direct reading spectrometer (4,015) and Thermo X Series II

inductively coupled plasma mass spectrometry (SN01426C).

The mineral composition was analyzed by X-ray

diffractometer X’pert Pro, and the results were shown in

Table 1. The porosity and permeability of the column sample

were analyzed by FYKS-3under overburden pressure. The pore

structure of samples was tested by Vltomelx S industrial CT. The
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test and analysis of the above items were carried out at a

temperature of 25°C and a humidity of 40%.

2.3 Experimental process

Before the experiment, the prepared carbonate samples were

loaded into the reaction kettle, and then the

Reactor was sealed. The prearranged 1 L reaction solution

was poured into the high-pressure buffer vessel, and then the lid

was tightened and closed to connect each valve interface.

Firstly, carbonate samples were pretreated with reaction

solution at room temperature, atmospheric pressure, and

3 ml/min flow rate for 0.5 h. Then the temperature and

pressure are raised to the set value, respectively to carry on

the experiment. Under the condition of setting the flow rate of

the experiment, when the reaction system reaches a stable state,

the samples of the solution after the reaction were collected.

Generally, the two samples, each with a volume of about 6 ml

were collected. The concentration of Ca2+ and Mg2+ was

analyzed by ICP-OES.

3 Experimental result

3.1 Pre-existing constituents

To accurately understand the petrology and reservoir space

characteristics of deep carbonate reservoirs. A total of 50 thin

sections have been identified for rock structure in this study. The

FIGURE 1
The distribution of Wells and Stratigraphic column of the Cambrian in the Tarim Basin (modified from Shen et al., 2016).

TABLE 1 Data of porosity, permeability, and mineral of experimental samples.

Well Formation Lithology Storage space
type

Porosity (%) Permeability
(10-3μm2)

Mineral composition (%)

Quartz Calcite Dolomite lite

MB1 ∈2 Dolomitic limestone Pore-fracture type 3.11 0.03 0.54 52.49 44.18 2.79

BT5 ∈1 Residual fine-crystalline dolarenite Pore 8.75 65.70 0.53 — 99.47 —

DG1 ∈ Fine-silty crystalline dolomite Pore-fracture 2.03 0.02 5.55 — 94.45 —

XH2 ∈3 Dolarenite Pore-fracture 7.53 1.67 15.60 — 84.40 —

YQ6 ∈3 Medium-crystalline dolomite Fracture 2.86 3.74 0.39 6.27 93.34 —
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specific parameters are shown in Table 2. The carbonate

constituents of the reservoir matrix are distributed between

0–72% with an average value of 11.49%. The main component

of the rock is dolomite, with content ranging from 17.67 to.

97.33% and an average value of 76.32%. The quartz cement

content was distributed at 0–23% with an average value of 3.08%.

The pore types of reservoirs are mainly intercrystalline pores,

intragranular pores, fracture pores, and vug pores, with average

surface porosity of 5.44, 0.14, 1.40, and 1.83%, respectively. The

total surface porosity is 0–39%, and the average value is 8.72%.

The reservoir crystalline

Size is distributed between 0.015 and 0.6 mm with an average

value of 0.11 mm. The reservoir is mainly dominated by silty-

crystalline and fine-crystalline dolomite.

FIGURE 2
Microscopic petrological characteristics of experimental samples.Silty-crystalline dolomitic limestone, MB1,6007.32 m, ∈2, thin sections, plane
polarized light, ×50 (B) residual fine-crystalline dolarenite, BT5, 5,785.95 m, ∈; (C) silty-crystalline dolomite, DG1, 6,260.1 m,∈, thin sections, plane
polarized light,×50 (D) silty-crystalline dolomite, DG1,6260.1 m, ∈, thin sections, plane polarized light, ×50; (E) fine-grain dolomite,
XH2,5353.93 m,∈3, thin sections, plane polarized light, ×50; (F) medium-crystalline dolomite, YQ6, 7,116.9, ∈3, dying cast thin sections, plane
polarized light, ×50.

FIGURE 3
Sketch map of continuous flow diagenetic simulation system.

Frontiers in Earth Science frontiersin.org04

Zhang et al. 10.3389/feart.2022.1015460

https://www.frontiersin.org/journals/earth-science
https://www.frontiersin.org
https://doi.org/10.3389/feart.2022.1015460


3.2 Dissolution results

3.2.1 Parameters analysis before and after the
dissolution

The comparison of the data before and after the dissolution

experiment can reflect the strength and effect of the dissolution.

From Figure 4, it can be seen that the porosity and permeability

of the carbonate reservoir increased after dissolution. The

increase in permeability is larger than the increase of

porosity, indicating that the dissolution is mainly connecting

the internal pores of the rock with improved permeability

accordingly (Figure 4A). As shown in Figure 4B, the growth

of dolomitic limestone is significantly higher than that of the

other three dolomite samples, indicating that the degree of

TABLE 2 Statistical table of reservoir composition of Cambrian reservoir in Tarim Basin.

Well BT5 DG1 MB1 XH2 YQ6

Samples 23 7 5 8 7

Carbonate constituents (%) Range 0.33–72.0 6.33–47.01 2.67–47.00 1–67.00 1.33–25.00

Ave 10.20 25.00 15.14 17.03 10.57

Total anhydrite (%)> Range 0–4.3 0–2.33 0–2.33 0–20 0–3

Ave 0.48 1.33 0.80 0.42 0.43

Total dolomite (%) Range 25.33–97.33 43.67–74.67 48.01–88.67 17.67–83 72.33–95.33

Ave 80.38 59.11 74.51 60.06 83.28

Total quartz (%) Range 0–4.67 1.67–16.7 0–11.00 0–23 0.00

Ave 0.52 8.46 3.27 11.39 0.00

Intragranular pore (%) Range 0–2 0–0.33 0.00 0.00 0–2

Ave 0.38 0.11 0.00 0.00 0.57

Intercrystallinepores (%) Range 0.67–17.00 0–23.33 0–17.33 0–25.33 0–5.8

Ave 5.43 7.78 6.69 10.34 2.00

Fracture pores (%) Range 0–2.33 0–6.67 0–2.00 0.33–9.67 0–2.67

Ave 0.45 2.22 0.40 2.42 0.81

Vug pores (%) Range 0–9.67 0–3.67 0–4.33 0–4 0–9.33

Ave 1.26 1.22 1.80 1.54 2.05

Total porosity (%) Range 0.67–21.00 0–34 0–21.67 0.33–39 1.67–14

Ave 7.30 11.33 8.89 14.17 5.43

Dolomite crystal size (mm) Range 0.02–0.4 0.02 0.02–0.2 0.015–0.2 0.08–0.4

Ave 0.16 0.02 0.08 0.12 0.23

FIGURE 4
Histogram of carbonate porosity and permeability before and after dissolution (A) comparison of permeability before and after dissolution; (B)
comparison of porosity before and after dissolution.
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dissolution of limestone is significantly higher than that of

dolostone.

Based on the comparison of the parameters before and after

the dissolution (Table 3), it can be seen that after the dissolution,

the number of pores of the sample was reduced, but the volume

was increased. Furthermore, the average radius of pores and

throats was also increased from 21.84 to 40.15°μm, and from

15.22 to 40.2 μm.

Respectively. It also shows that the dissolution process could

connect the pores of samples, which has a significant effect on the

improvement of its permeability.

3.2.2 Comparison of CT scanning characteristics
before and after the dissolution

CT scanning is an effective tool for the fine characterization

of pore structure in rock. The dissolution is greatly affected by the

heterogeneity of the original minerals, and the dissolution pores

are developed in the areas with high calcite content. The

dissolution fluid mainly corrodes along the microfracture of

the original rock, which widens the fracture width and

connects the interlayer pore system of the reservoir.

Therefore, the dissolution effects of different reservoirs vary

greatly.

From Figure 5A, the dissolution pores are unevenly

distributed. The acidic fluid flows uniformly in the pores of

the rock and then reacts with the minerals to transform the pores

of the rock evenly. Therefore, the sample still pertains to the pore

type after dissolution. As shown in Figure 5B, the dissolution

occurs along with the pores, and fractures and dissolution pores

increased. After dissolution, the pores and fractures expand to be

connected, and the reservoir heterogeneity is significantly

enhanced. Figure 5C showed that the dissolution pores

increased along the fracture. The fracture is filled with calcite,

and the acidic fluid mainly dissolves the calcite along the fracture.

Besides, the dissolution greatly increases the permeability of the

sample, but the porosity does not change much, and the fracture

remains after the dissolution (Figure 5D).

3.2.3 The tendency of dissolution with
temperature and pressure

The temperature and pressure are the important factors that

affect the carbonate dissolution reaction under a deeply buried

environment. Figure 6 reveals the variation of the concentrations

of calcium and magnesium ions with temperature and pressure

in the solution fluid. Under the same acidic fluid, temperature,

and pressure conditions, the amount of dissolution of dolomitic

limestone is larger than that of residual fine-crystalline

dolarenite. With the increase in temperature and pressure, the

amount of dissolution of dolomitic limestone first increased and

then decreased. For higher temperature and pressure, the amount

of dissolution of dolomitic limestone decreased sharply to the

same amount as that of residual fine-crystalline dolarenite. It

shows that the dissolution ability decreases with the increase in

temperature and pressure.

To investigate the influence of buried history on the

dissolution reaction of dolomite. In this paper, the reverse

dissolution experiment of dolomite simulation was carried out

at different temperatures and pressures from high to low. The

amount of dissolution of the residual fine-crystalline dolarenite

sample decreased with the decrease in temperature and pressure,

and the dissolution rate peaked at 115°C and 45 MPa. According

to the regional burial history (Xiong et al., 2015), with the uplift

of the stratum, the dissolution of the dolomite reservoir increased

at first and then decreased at about 4,000–6,000°m, which proves

that there may be a dissolution range, which is referred to as the

dissolution threshold in the deep dolomite reservoirs.

4 Discussion

4.1 Effect of original rock composition on
dissolution

The dissolution ability of dolomite under a deeply buried

environment is always the focus of carbonate reservoir research

(Montes-Hernandez et al., 2016; Shen et al., 2016; Guo et al.,

2020). Some scholars believed that the energy required for

dolomite dissolution under burial conditions was less than

that of calcite, and the automatic dissolution tendency was

higher than that of calcite. Therefore, dolomite is more

soluble than limestone under burial conditions (Zhu et al.,

2015). Other scholars believed that in the shallow burial

environment, limestone has a greater solubility in acetic acid

solution than dolomite. But in a medium-deep burial

TABLE 3 Pore-throat parameters of residual fine-crystalline dolarenite before and after Dissolution (CT Scanning Results).

Before
and after
comparison

Pore Throat

Quantity Volume
(μm³)

Radius
(μm)

Average
radius (μm)

Quantity Volume
(μm³)

Radius
(μm)

Average
radius (μm)

Before dissolution 12,132 2.654 × 109 2.865–55.13 21.84 21,860 1.41627 × 109 2.722–42.42 15.22

After dissolution 3,384 1.117 × 1010 3.981–247.2 40.15 12,255 4.29356 × 109 2.845–170.1 40.22
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environment (Dong et al., 2018), dolomite has a higher solubility

in acetic acid solution than limestone (She et al., 2013; She et al.,

2016), indicating temperature and pressure have a significant

influence on the dissolution of the original rock. The results of

this dissolution experiment (Figure 6) show that the dissolution

in tensity of samples containing calcite is much higher. For

example, the dolomitic limestone of the MB1 well has the

largest amount of dissolution among the four samples. Under

different temperature and pressure conditions, the dissolution of

the dolomite sample is higher than that of BT5 well, indicating

that calcite is more soluble than dolomite in a deep burial

environment. Microscopic observation can be seen that the

fine-medium crystal dolomite was subjected to dissolution and

the intragranular pores developed (Figures 7A–C). The

horizontal layer distribution is shown in the core of the

MB1 well with the elongated dissolution pores (Figure 7D),

the microfracture pores, and the interparticle pores of the

BT5 well (Figures 7E,F), indicating that the pre-existing pores

FIGURE 5
Comparison of CT images of the different reservoirs before and after dissolution (A) Comparison of pore structure of dolomitic limestone of
MB1 well; (B) comparison of pore structure of residual fine-crystalline dolarenite of BT5 well (C) comparison of pore structure of fine-crystalline
dolostone of XH2 well; (D) comparison of pore structure of medium-crystalline dolostone of YQ6 well.
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formed in the early diagenesis are favorable for the formation of

secondary pores. From reservoir pore structure statistics

(Table 2), it can also be seen that the dissolved pores,

intercrystalline pores (Figure 8A), and the surface porosity

(Figure 8B), that the dissolution pores have a good correlation

with the reservoir pores. Considering that the relatively large

dissolution pores are related to the early limestone dissolution, it

can be speculated that the dissolution may be attributed to calcite

fossils in the early diagenetic period, which contributes to a

deeper dissolution.

4.2 Influence of pore structure

The influence of preexisting pore structure on the burial

dissolution of carbonate rocks is a problem worthy of

attention (Luhmann et al., 2014). Due to the strong

heterogeneity of the pore structure in deep reservoirs, it is

difficult to draw effective conclusions and understandings. In

this experiment two sets of comparative samples with a

porosity of 2.027% and a permeability of 0.0148mD in the

DG1 well were selected. The first set of early-developed pores

and fractures were characterized by microscopic features as

shown in Figure 2D. The second set had relatively denser

lithology (Figure 2D), and early connected pores have not

been fully developed. Under the temperature and pressure

conditions of 40°C and 70 MPa, the acidic fluid never passed

the second set of samples. After 4 hours of reaction, there was

no obvious dissolution phenomenon observed on the surface

of the sample. The experimental results show that the pre-

existing pores and fractures stimulate the dissolution

FIGURE 6
Variation trendy of dissolution results of residual fine-
crystalline dolarenite and dolomitic limestone (Quoted from Peng
et al., 2018).

FIGURE 7
Characteristics of dissolution pores in Cambrian reservoirs. (A)medium-crystalline dolomite, BT5, ∈3, 4,812.9 m, cross-polarized light, ×50 (B)
fine-crystalline dolomite, BT5, ∈3, 4,811.01–4,811.10 m; (C) residual fine-crystalline dolarenite, BT5, ∈1, 5,784.8 m, plane polarized light, ×50 (D)
fracture filled with allochthonous dolomite, XH2, ∈35,595.761 m, blue thin sections, plane polarized light, ×50; (E) fine-crystalline dolostone, YQ6,
∈37,119.93 m, blue thin sections, plane polarized light, ×50; (F) fine-crystalline dolomite, TS1, ∈37,875.66–74 m, blue thin sections, plane
polarized light, ×50.
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process, and the dissolution under buried conditions is

caused by the dissolution and the adjustment of pre-

existing pores.

According to the characteristics of the variations in porosity

and permeability, the porosity of the sample increased after

dissolution to some extent, while the permeability generally

FIGURE 8
Relationship between dissolution pores and surface porosity of Cambrian reservoirs in Tarim Basin (A) Intercrystalline pore vs. dissolution pore;
(B) total surface porosity vs. dissolution pore.

FIGURE 9
Relationship between reservoir composition and surface porosity of Cambrian in Tarim Basin (A) Quartz cement vs. intercrystalline pore; (B)
quartz cement vs. total surface porosity (C) dolomite crystalline size vs. total surface porosity; (D) dolomite crystalline size vs. saddle dolomite
content.
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increased dramatically. It indicates that dissolution can connect

pores and improve the seepage capacity. Especially for the

samples with fractures, dissolution forms the dominant

channels, which greatly increases the permeability. It is found

that the increase in the permeability measured by the experiment

can reach up to 1,257.26%.

The pore structure of the original rock controls the

characteristics of the fluid flow and determines the result of

the dissolution (Lambert et al., 2006; Beckert et al., 2016;

Kirstein et al., 2016; Shen et al., 2016; Abarca et al., 2019). The

Cambrian strata in the Tarim Basin have experienced multi-

stage tectonic activities, and tectonic fractures developed,

which provides a good seepage channel for the intrusion of

diagenetic fluids (Figures 7A–F). It can be seen that the quartz

content in the reservoir has a certain correlation with the

intercrystalline pore (Figure 9A) and the total surface porosity

(Figure 9B). It can be considered that the acidic fluid mostly

percolates and dissolves along with the early pre-existing pore

system, and precipitated.

Based on the relationship obtained between the dolomite

crystal size and the total surface porosity (Figure 9C) and the

saddle dolomite content (Figure 9D), it can be seen that the pores

formed in the early diagenetic period provide a seepage channel

for the later dolomitization. It is of great significance and may be

the main reason for the formation of high-quality deep carbonate

reservoirs.

FIGURE 10
Variation trend of dissolution results of fine-grained dolomite
and medium-dolomite with temperature and pressure.

FIGURE 11
The schematicmodel showing that faults and host facies control the fluid flow in the formation of dissolution pores in the Cambrian reservoir in
the Tarim Basin.
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4.3 Burial dissolution

Burial dissolution is an important geologic process for the

formation of deep carbonate reservoirs. The typical

characteristics are that the dissolved pores in the Cambrian

reservoir are distributed obviously along the stratum

(Figure 7C). The part of the dissolved pores was filled by

bitumen, which reflects that the reservoir was reformed by

deep fluids (Figures 7D–F). The important condition for deep

burial dissolution is the presence of a large number of acidic

fluids. There is still no consensus on the source of acid fluid in a

deeply buried environment. Some scholars believe that the acidic

dissolution of large-scale reservoirs requires a large number of

organic acid sources, but the existing source rocks cannot meet

this condition under a closed environment (Ehrenberg et al.,

2012; Shen et al., 2016). Therefore, the source of carbon dioxide

buried deep in the environment is the key to explaining this

phenomenon (Guo et al., 2020; Lima et al., 2020; Valenciaa et al.,

2020). From the CO2 solution experiment, it can see that the

amount of mineral dissolution increased at first and then

decreased with the increase in temperature and pressure

(Figure 10), and the amount of dissolution of the acetic acid

solution was larger than that of the CO2 solution. However, the

simulation experiment results show that there is a high-efficiency

range of carbonic acid dissolution in a deep-buried environment,

and the temperature is about 70–120°C.

The combined analysis of the experimental results and the

burial history indicates that in the shallow to middle burial depth

(3000–5000 m) if sufficient acidic fluid exists, the carbonate

reservoir may develope.

Large-scale dissolution pore (Feng et al., 2013; Shen et al.,

2016). Fracture is an important factor affecting burial

dissolution. Considering the importance of shallow burial on

the dissolution of dolomite reservoirs, some scholars have

suggested that the dissolution and precipitation of

carbonates have a reverse dissolution mode (Valenciaa et al.,

2020), and the variation of fluid saturation caused by tectonic

uplift or basin subsidence is an important mechanism for

controlling the formation of secondary pores (Shen et al.,

2016). The CO2 dissolved in the hydrothermal solution at

high temperature and high pressure, and the carbonic acid

that formed corroded and altered the residual pores along the

seepage channels, such as fractures and intergranular solution

pores (Figure 7). Due to the influence of tectonics, acidic fluid

connected some pre-existing residual pores and expanded

primary pores and fractures along with fractures and

intercrystalline pores (Figure 11), which forms a secondary

pore system with good local connectivity. This indicates that

late-stage tectonics is important for the formation of high-

quality deep reservoirs. Therefore, according to the distribution

of extensional faults and the characteristics of hydrocarbon

migration, it is of great concern to search for the Cambrian

dolostone reservoirs near the Himalayan faults.

5 Conclusion

1) The high temperature and high-pressure carbonate

simulation experiment show that the organic acid (acetic

acid solution) has a higher ability to dissolve the carbonate

rock than the carbon dioxide solution. In the shallow-middle

depth stage, the dissolution ability of acidic fluids on

carbonate rocks tends to increase first and then decrease,

indicating that there is a favorable range of dissolution pores

in carbonate reservoirs.

2) The pore structure of the original rock has a great influence on

the dissolution of deep reservoirs. The porosity and permeability

of the porous reservoir increased correspondingly after

dissolution, and the permeability of the fracture-type and

pore-fracture samples was improved after dissolution,

indicating that the pre-existing pores formed in shallow-

middle depth may be the key to the formation of high-

quality reservoirs in a deeply buried environment.

3) In this study, a dolomite regression dissolution simulation

experiment was designed to confirm that the dissolution of

dolomite reservoirs tended to increase first and then decrease,

corresponding to the shallow-middle buried stage and

ranging from 3,000 to 5,000 m.

4) The genetic model of burial dissolution in deep carbonate

reservoir is established and shows that the dissolution of CO2

to form carbonic acid in the hydrothermal fluid can promote

an increase of porosity in carbonate reservoirs. Therefore,

according to the distribution of the extensional fault and the

characteristics of hydrocarbon migration, it is important to

search for the Cambrian dolostone reservoir near the

Himalayan faults.
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