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Abstract

Multi-stage fractured horizontal well technology is applied
to develop Coal-bed methane reservoir, besides, due to the
existence of adsorption, desorption and diffusion in coal
pore media, the seepage mechanisms of coal-bed methane
are different from conventional gas reservoirs. It can induce
large errors to analyze coal-bed methane with conventional
binomial production equation. Therefore, in terms of natural
fracturing coal-bed methane reservoir, this paper firstly
establishes the equivalent continuous medium model with
consideration of adsorption, diffusion and the anisotropy of
fracture permeability, matrix permeability and gas diffusion
parameter using parallel-plate theory, equivalent seepage
resistance principle and equivalent continuous medium
principle. As a result, the dual porosity fractured coal-bed
methane reservoir is equivalent to a homogeneous gas
reservoirs characterized with a certain equivalent
permeability. By giving special values of the relevant
parameters, the new model proposed in this paper can be
simplified to a variety of conventional gas reservoirs. Some
inflow performance relationship (IPR) curves of multi-stage
fractured horizontal well are plotted. When considering the
impact of desorption and diffusion of coal-bed methane,
these curves are different from conventional gas
reservoirs ,the smaller the Langmuir pressure , the deeper
the curve concaves and the bigger the absolute open-flow
rate, moreover, the smaller the Langmuir volume , the
deeper the curve concaves and the smaller the absolute
open-flow rate. Through the actual comparative analysis, the
error of this model is less than 15% and this model has
certain practical value.
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Introduction

Coal-bed methane (CBM) reservoirs are typically
unconventional reservoirs, which consist of complex
natural fractures network (Li Song, 2011, Wu Shiyue,
1999, Kong Qingli, 2012, Wu Xiaomin, 1995, Yang

Chaopeng, 2013, Kan Yili, 2003). The pore media in
coal-bed methane reservoir contain matrix pore and
cleat (Karn FS, 1996, Spivey JP, 1995). Multi-fractured
horizontal well currently has been proved to be an
effective way to produce coal-bed methane, and this
method can not only create several high-conductivity
hydraulic fractures, but also activate and connect
existing natural fractures so as to form large spacious
network system (Clarkson, 2013).

Compared with the conventional reservoirs, coal-bed
methane reservoir has its unique characteristics, such
as adsorption, desorption, diffusion and so on, its
seepage mechanism is different from conventional gas
reservoirs. As is known to all, to release the adsorbed
gas from the coal surface and to produce it through
the natural cleat system, the reservoir pressure should
be reduced to a critical desorption pressure by
dewatering operation. Dewatering stage, desorption-
diffusion stage and seepage stage are the three
important stages which are taking place during the
process of CBM production. Generally speaking, the
intermediate-time and late-time are the main steady-
state production stage of coal-bed methane, during
which a large amount of gas and a small amount of
water are produced, therefore, it is of significance to
study this production principle of this stage. At
present, the studies on coal-bed methane production
capacity mostly apply to numerical simulation method
(Ou Chenghua, 2011), the analytical solution is barely
existing. Because of the existence of adsorption and
diffusion, productivity prediction models (Ning
Zhengfu, 2002, Lang Zhaoxin, 1994, Hujun, 1996, Xu
Yanbo, 2006, Fu Yu, 2003) for conventional reservoirs
are not suitable to coal-bed methane reservoir.

To sum up, the productivity analysis model of coal-
bed methane at the steady -state production stage has
not yet emerged. In this paper, steady-state production
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ABSTRACT

Due to the intricate structure of porous media, the macroscopic petrophysical transport
properties such as permeability, and fluid saturation used for reservoir prediction are also very
complex to obtain. Thus, further understanding of the influence of the rock structure on the
petrophysical transport properties become relevant. Based on the microscopic images of real
rocks, pore-scale modelling has been used as a platform to study multi-phase flow at pore
scale. In this paper different types of microscopic pore models are reviewed and summarized
into three types: ideal pore models, equivalent pore network models and microscopic finite
element/volume (FEM/FVM) grids models. Then the research status of rock pore-scale
modelling is summarized and the advantages and disadvantages of these models are analysed.
With the example of application in petroleum industry, the existing problems and
development directions are indicated.

KEYWORDS: Rock; Porous Media; Microscopic Pore Structure Modelling; Ideal
Pore Models; Equivalent Pore Network Models; FEM/FVM Grids Models

INTRODUCTION

Pore structure of rock refers to the shape, size, distribution and connectivity of pores and
throats in the porous rock. Due to the intricate structure of porous media, the macroscopic
petrophysical transport properties such as permeability, and saturation used for reservoir
prediction are also very complex to obtain. Thus, further understanding of the influence of the

rock structure on the petrophysical transport properties become relevant.

It is possible to acquire the microscopic pore structure in the porous rock by traditional
experiments. For example, the scanning electron microscope (SEM) and computed tomography
(CT) are usually used to acquire these information in geotechnical and water conservancy
industry [1-2]. And, conventional experiments on mercury penetration have been widely used in
petroleum industry, while it is unable to satisfy the development of seepage mechanism and
complex oil and gas reservoirs [3-5]. Besides, constant rate mercury injection experiment [6-8],
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Abstract:

Taking the B bed of the second submember of the second member of Triassic Jialingjiang Formation in Moxi gas field as an

example, the basic characteristics and controlling factors of the “Khali” powder dolomite reservoir is analyzed systematically, and the genesis
and forming mechanism of the powder crystal dolomite are examined. Logging and core analysis show that the reservoir has intercrystalline
pores and intercrystalline dissolved pores as the main storage space, mainly lamellar throats, good configuration between pores and
throats, and medium porosity and low permeability, representing typical porous-type reservoir. Dolomitization genesis analysis indicates
that dolomitization occurred in the early diagenetic stage, with obvious spatial evolution pattern, the degree of dolomitization decreases
gradually from top to bottom, and decreases with the increase of distance from the source of brine horizontally; over-dolomitization oc-
curs in the study area, the petrophysical property of dolomite close to the source of brine is worse than the dolomite formed by seep-
age-reflux far from the source of brine, which suggests the “Khali” powder crystal dolomite is of seepage-reflux genesis. Reservoir gene-
sis analysis shows that the intercrystal pores formed by seepage-reflux dolomitization acted as superior seepage channels for reservoir

reformation later, and syndiagenetic karstification is the root cause of the formation of “Khali” powder crystal dolomite reservoir.

Key words: “Khali” powder crystal dolomite; reflux seepage dolomitization; karstification; Jialingjiang Formation; Moxi gas field; Si-
chuan Basin
Introduction are to ascertain the ancient hydrological environment"" of

There developed a unique “Khaki” powder crystal dolomite
reservoirs in the large gas pools in the lower Triassic Jialing-
jiang Formation, Sichuan Basin, where successive discoveries
have been made in recent years, drawing attention of many
scholars to the formation mechanism and genesis of the dolo-
mite reservoir. As a long studied subject in geologic circle, the
dolomite genesis has always been a hot spot, and still a diffi-
cult one. The previous studies gave a variety of explanations
to the dolomite genesis under different ancient hydrological,
diagenetic and tectonic conditions, including microorganism!"
Sabkha'”, brine seepage reflux’), mixed water'", compaction
drive?, tectonic compression[6], terrain rechargem, thermal
convection™ and hydrothermal fluid™. At present, the meth-
ods most commonly used to figure out the genesis of dolomite
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dolomitization and adopt geochemical methods to trace the
dolomitization fluid "', With respect to the genesis of the
“Khaki” powder crystal dolomite in the lower Triassic Jialing-
jiang Formation in Sichuan Basin, a variety of hypotheses
have been brought up. Li et al.'* observed the big and coarse
crystals and high degree of idiomorphism and the corrosion
from meteoric water on the Jialingjiang Formation reservoir in
the northeast Sichuan, concluded that it was the mixed water
that caused the dolomitization; Liu et al.'**}, however, through
research on the reservoir of the fifth member of Jialingjiang
Formation in southwestern Sichuan, proposed that it is the
penecontemporaneous dolomitization triggered by the re-
stricted environment of strong evaporation that was responsi-
ble for the formation of the “khaki” powder crystal dolomite;
Wang et al.'"*! brought up the idea that burial dolomitization in
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Models for Saturation of the Tight Gas Sandstone Reservoir
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The conventional model of formation saturation is restricted in well logging interpretation of tight gas
sandstone because it is difficult to eliminate the influences of abrupt change of mineral component
content. This paper studied the Triassic Xujiahe formation located in northeast Sichuan Basin, which
has large variation of carbonate content between adjacent logging intervals. Based on Capillary Theory
and analysis of element capture spectroscopy data, the paper proposed two models to limit the carbonate
effect. It is proven that the employment of two models together in the evaluation of the tight gas sandstone
reservoir in the studied area increased interpretation accuracy and has been proven effective.

Keywords: ECS, tight gas sandstone, capillary theory, Sichuan basin, carbonate content

1. INTRODUCTION

The formation saturation calculation models developed after the 1940s provide powerful tools to
describe complex reservoirs and its related forming process. These models were originally derived
from Archie’s (1942) classic work, which focused on high-porosity and high-permeability systems
in the Gulf Coast. But, many of tight gas sandstone reservoirs are decidedly “non-Archie” in
their behavior (Miller and Shanley, 2010), which made other researchers develop new saturation
models for oil and gas reservoirs well logging interpretation. For example, Tsay and Fang (1986)
used four models of water saturation calculation in the wells rich in tight sandstone gas, giving
better understanding of the factors influencing water saturation interpretation. Everett et al. (1991)
introduced a method of water saturation estimation for tight sandstone with irregular cavities, which
are commonly found in shale formation. Cuddy et al. (2004) identified regions with high oil saturation
by analyzing data collected by nuclear magnetic resonance (NMR) and high resolution electronic
logging tools, and oil saturations were also calculated. Spain et al. (2011) finished modeling of
petrophysical properties in tight sandstone gas by merging the desktop NMR analysis and the study
of mercury injection capillary pressure.

Reservoir evaluation in northeast of Sichuan basin is difficult because of its dense lithology,
high carbonate content, and complex distribution of oil and gas. Here we intended to build two
models for reducing the uncertainty of the prediction of formation water saturation. It is proved that
more accurate data concerning tight gas sandstone reservoir evaluation can be got though improved
models.

Address correspondence to Long Yuan, Southwest Petroleum University, Xindu Avenue 8#, Xindu District, Chengdu,
Sichuan, P. R. China (610500). E-mail: 251948812@qq.com
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/Ipet.
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ABSTRACT

To describe exactly the disorder microstructure of the porous media and predict the material parameters
and the complex fluid transport properties in it, a novel method for constructing structured finite element
models of the porous media is present in this paper. It is prior to the traditional method that mesh the
geometry after capturing the outline of the origin images. The digital images of the segmented origin
images are employed to distinguish the pore space and matrix properly, which will be more accurate than
traditional outline identification. Based on this method, the structured quadrate meshes can be easily
acquired to replace the unstructured triangular/quadrate grids, which are of great importance to ensure the
mesh quality and the accuracy of the numerical simulation, especially for multi-phase flow. Single flow
and structural analysis based on the finite elements model are conducted. The simulation results agree well
with the proven theory, which verify the feasibility and application value of this method in porous media

modeling.

KEYWORDS: Structured Finite Element model; Porous Media; Pore space model; Rock matrix

model.

INTRODUCTION

Porous medium characterized by the tiny pore size and high specific surface area, is a
substance that contains pore space between solid matrix through which liquid and gas can pass1-

3. These materials can be classified as natural porous medium and synthetic porous medium.
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ABSTRACT: Sedimentary facies is an important factor influencing shale gas accumulation. It not only
controlls hydrocarbon generation, but also affects reservoir characteristics and distribution. This paper
discusses the Lower Silurian Longmaxi Formation in the south of the Sichuan Basin. Qutcrop, core,
drilling and logging data identify the sedimentary facies of the formation as continental shelf facies,
which is divided into two subfacies: an inner shelf and an outer shelf subfacies. These two subfacies can
be further divided into seven microfacies: muddy silty shallow shelf, calcareous silty shallow shelf,
muddy limy shallow shelf, storm flow, muddy deep shelf, silty muddy deep shelf and contour current
microfacies. Vertical and horizontal distribution of microfacies establishes a sedimentation model of the
continental shelf facies. Combined with analization or calculation of geochemical, mineralogical,
physical and gas-bearing properties of samples, sedimentary microfacies is evaluated using nine
parameters: total organic carbon content, effective shale continuous thickness, vitrinite reflectance,
kerogen type, mineral components, porosity, permeability, water saturation and gas content. The
evaluation revealed that the most favorable facies for shale gas exploration and development are the
muddy deep shelf and part of the silty muddy deep shelf microfacies, with TOC more than 2%, siliceous
component over 50%, clay less than 30%, porosity more than 3%, water saturation lower than 40%, gas
content greater than 2 m’/t. These results provide a theoretical basis for deciston-making on the most
promising areas for shale gas exploration in the Sichuan Basin and for marine shale gas exploration and

development in South China.

KEY WORDS: Sichuan Basin, shale gas, Longmaxi Formation, sedimentary facies, continental shelf.

0 INTRODUCTION

Shale gas is an unconventional hydrocarbon resource,
whose gas components are present mainly in free, adsorbed or
dissolved states in dark shale (Curtis, 2002). Exploration and
development of this type of gas reservoir has received much
attention from the central government of China due to energy
shortage in China and the rapid development of the shale gas
industry in North America. And a mid and long-term
development plan has been developed and the Lower
Palaecozoic Longmaxi Formation in the Sichuan Basin and
adjacent areas has been targeted as an essential area for shale
gas exploration (Zou et al., 2013; Editorial Board of Shale Gas
Geology, Exploration and Development Practice Collection,
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2011). Better understanding of its geological features welt
certainly has a profound influence on future progress in
exploration and development of shale gas.

Sedimentary facies is one of the most important factors
influencing the quality and distribution of hydrocarbon source,
reservoir and cap rocks (Bjerlykke, 2014) by its direct impact
on organic carbon content, rock components, thickness and
distribution; key parameters for evaluating shale gas reservoirs
(Zou et al., 2013; Editorial Board of Shale Gas Geology,
Exploration and Development Practice Collection, 2011;
Gareth and Marc, 2008; Boyer et al., 2006; Montgomery et al.,
2005; Pollastro, 2003; Hill et al., 2004; Cluff and Dickerson,
1982; Harris et al., 1978). Dark mudstone or shale is mainly
deposited in environments containing low energy and reducing
sedimentary environment with abundant organisms in
transgression, threshold, stratification and current upwelling
sedimentary settings such as swamp, closed bay, lagoon, shelf,
continental slope, underfilled basin and deep lake environments
(Zou et al., 2013; Aplin and Macquaker, 2011; Potter et al.,
2005; Wignall, 1991; Friedman and Sanders, 1978; Picard,

Li, Y. Z., Wang, X. Z., Wu, B., et al., 2016. Sedimentary Facies of Marine Shale Gas Formations in Southern China: The Lower
Silurian Longmaxi Formation in the Southern Sichuan Basin. Journal of Earth Science, 27(5): 807-822. doi:
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Abstract Houba oil sand in frontier Longmenshan Mountain
is one of the most typically important unconventional re-
sources. The basic reservoir characteristics of oil sand and
the main factors affecting reservoir quality were examined in
this article based on porosity, permeability, and mercury
porosimetry measurements; thin section analyses; SEM obser-
vation; and X-ray diffraction analysis. This study shows that the
oil-bearing sandstone reservoir is mainly medium—coarse-
grained sublitharenite and litharenite. The main pore type is
intergranular pores, including residual primary intergranular
pores, dissolved intergranular pores, and dissolved intragranular
pores; fractures are common in this study area. The quality of
sandstone reservoir is of high porosity and high permeability
with a high oil saturation of 89.84 %. It is indicated that the main
controlling factors of the reservoir in the study area include
deposition, diagenesis, and tectonism. Deposition laid a foun-
dation to porosity evolution, and channel sand is the most
favorable depositional facies for the reservoir. Diagenetic alter-
ations are the keys to reservoir evolution; dissolution and chlo-
rite coatings cementation play an effective role in the generation
and preservation of pores. Compaction, carbonate cementation,
and quartz overgrowth cause many damages to the reservoir
porosity. Fractures caused by structural breakages can improve
the reservoir permeability and they also can provide fluid
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migration pathways to the late corrosion, which formed a lot
of corroded fissures as reservoir and percolation spaces.

Keywords Oil sand - Reservoir characteristic - Controlling
factors - Shaximiao Formation - Houba in northwestern
Sichuan

Introduction

Recently, the use of unconventional oil and gas resources has
drawn more and more attention, due to the increasingly severe
conditions in foreign and domestic development of conven-
tional gas and oil resources. Oil sand, one of the most important
unconventional resources, is almost distributed in every part of
the world with a large amount of geological resources (Guan
et al. 1995). Sedimentary basin in Western Canada is the most
famous place for abundant oil sand resources with a coverage of
nearly 14 % 10% km? in northern Alberta, and the oil producibility
of oil sand in northern Alberta is accounted to 98.5 % in total
amount of crude oil from the whole province, about 163 x 10° to
169%10” barrels (Wightman 2003; Higley et al. 2009). The
discovery of this oil sand made Canada the world’s second
largest country due to its oil sand production only secondary
to Saudi Arabia. Meanwhile, it is realized that oil sand makes a
great contribution to the total crude oil production.

Oil sand resource in China is very rich with a preliminary
investigated geological reserve of nearly 5.97x10° t (Liu et al.
2008). Qaidam Basin, Erdos Basin, and Songliao Basin are
enriched in oil sand and they are mainly located in the
Fengcheng area of northwestern Junggar Basin and Jiangyou-—
Guangyuan area of the frontal zone of Longmenshan Mountain
bruchfalten. Houba Shaximiao oil sand is famous for its good
hydrocarbon shows, widely distribution of crop oil seepage,
and large reserve. In the early 1950s, the geology ministry and
petroleum ministry began to investigate the oil sand character-
istic of this area and drilled more than 100 wells. Still now, a lot

@ Springer



Carbonates Evaporites (2014) 29:251-261
DOI 10.1007/s13146-013-0167-0

ORIGINAL ARTICLE

The Early Hercynian paleo-karstification in the Block 12 of Tahe
oilfield, northern Tarim Basin, China

Xuefei Yang - Xingzhi Wang - Hao Tang -
Yong Ding - Haitao Lv - Cunge Liu

Accepted: 3 July 2013/Published online: 9 August 2013
© Springer-Verlag Berlin Heidelberg 2013

Abstract It is indicated in this paper that the karstifica-
tion occurred in Block 12 of Tahe oilfield during Early
Hercynian stage on the basis of identification features
obtained through the latest research on seismology,
petrology, and geochemistry. Distinguishable markers of
the paleo-karstification mainly include: the lost strata and
unconformable contact occurring between Lower—Middle
Ordovician carbonates and Lower Carboniferous Bachu
Formation, the occurrence of collapse breccias and fillings
in subsurface stream, the evident difference between cave-
fill calcite and matrix carbonate in the Sr/Ba ratio, and the
log response for cavernous formations. The paleo-geo-
morphology of Early Hercynian Karstification can be
divided into four units: karst highland, I- and II-level karst
slope, and karst basin in Tahe area, and the Block 12 was
basically located in II-level karst slope. Three karst cycles
developed in the Block 12 according to Early Hercynian
tectonism characterized by multiphase pulse-type uplift
movement and three sets of cavernous formation formed.
II- and III-level cavernous formations mainly developed in
Block 12. The Early Hercynian karstification is distributed
on the north area of the pinch-out line of Upper Ordovician
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Sangtamu Formation in the plane, and is vertically devel-
oped in the Lower-Middle Ordovician carbonates. The
karstification is essentially controlled by the paleo-geo-
morphology and fault. Fissures and caves formed by the
karstification are the keys to affecting reservoir quality.
The evolution model of Early Hercynian karstification has
been established on the basis of the synthesis of the above-
mentioned research results. It can be divided into three
stages: rapidly uplifting and denudation stage, three epi-
sodes of uplifting and karstification, and subsiding and
reworking stage.

Keywords Paleo-karstification - Paleo-geomorphology -
Reservoir characteristic - Karst evolution - Early Hercynian -
Tahe oilfield - Tarim basin

Introduction

Karstification is considered as a group of dissolution of
soluble rock and its products (Yuan 1993). A mount of
corroded fissures-caves formed by karstification may be
acted as good reservoir spaces and have a significant
meaning in the generation of huge hydrocarbon reservoir. In
1960s, some foreign geologists who were interested in car-
bonate stratigraphy and sedimentology began to investigate
karst phenomena (RoboSrt 1966; Roehi 1977). A lot of
research outcomes have been found in Texasensis (Handford
1995a, b; Hammes et al. 1996; Mcmechan et al. 1998;
Loucks 1999a, b). In 1970s, some geologists from China
began karst researches in Erdos Basin Ordovician, Sichuan
Basin Sinian and Tarim Basin Ordovician, and dozens of oil
(gas) field have been found in those areas (Chen et al. 1994;
Jia et al. 1995; Wang et al. 1996; Dai and Wang 2000; Jin
et al. 2001; Zhang 2001; Lin 2002a; Xiao et al. 2003a).

@ Springer
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Abstract. In this study PM2.5 and other five air pollutants (i.e. SO,, NO,, PM10, CO, and O;) have
been analyzed by using statistical methods. Two different regression models were established
quantitatively in this paper to find out the factors and causes of PM2.5 and were compared by using
the partial data from January 1 to August 26, 2013, which is obtained from Wuhan Environmental
Protection Bureau. The results indicate that the correlation coefficients of PM2.5 and other four air
pollutants CO, SO,, NO,, and PM10 are all over 0.7, which shows significant linear correlations, and
regression models were proved illustrious and accurate by testing and contrast.

Introduction

With the rapid development of human economic activity and production, air pollution has become an
increasingly serious problem. The fine matter PM2.5 in air gradually becomes the main pollutant into
the public eyes.

Aiming to gain a better air quality monitoring, forecasting and controlling, the Environmental
Protection Department revised a new “Ambient Air Quality Standard” (GB3095-2012) Min February
29, 2012, with a simultaneous implementation of the “Ambient Air Quality Index (AQI) technical
requirements (Trial)” (HJ633-2012 ) %, In the above provisions, the Air Quality Index (AQI) is taken
as indicators of air quality monitoring, and its sub-monitoring indicators includes the six basic
monitoring indicators: sulfur dioxide (SO,), nitrogen dioxide (NO,), particulate matter PM10, fine
particulate matter PM2.5, ozone (O3), and carbon monoxide (CO).

At present, many scholars have studied harmness of PM2.52#21 and the factors and causes of
PM2.5!%"] But the real reason about the generation of PM2.5 is still a mystery. There is evidence that
there are correlations between PM2.5 and other air pollution indicators. In this paper, the correlation
between PM2.5 and other six air pollutants is firstly analyzed qualitatively.To gain quantitative
results, three different regression models were established. After getting the regression equation,we
employ Model Comparison and Consistency Test to check the results. Through the above methods,we
analysis the factors and causes of PM2.5.

Analysis and Methods

In this paper, we select the partial data from January 1 to August 26, 2013 as a research object ,which
is obtained from Wuhan Environmental Protection Bureau. It contains SO,, NO,, PM10, CO, Os and
PM2.5 individual air quality index ( IAQI ).

In order to study the correlation and independence of the six basic indicators in AQI, especially the
correlation between PM2.5 and other five sub-indices .We used Pearson correlation coefficient, the
degree of correlation is decided by the absolute value of correlation coefficient: the larger the
absolute value of the correlation coefficient is, the better the degree of correlation between the
variables is.

Firstly,Excel and SPSS were applied to analysis the correlation and correlation coefficient(Fig.1
and Table 1).
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The Seismic Response Characteristics of Polyhalite with Shaded Potash Mine
in Central Sichuan
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1 Geoscience and Technology Department, Southwest Petroleum University, Chengdu 610500, China
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Potash deposition is the result of final phase of brine forward simulation, we analyze the seismic response and
sedimentary evolution, it’s a limited distribution and seismic  attributes characteristics such as seismic
easily soluble mineral, it is difficult to find the features on amplitude, spectrum, wave impedance, absorption
the ground, therefore the prospecting is extremely tough. attenuation of the target layer, create Sichuan Triassic

At present, most of the world potash deposits are polyhalite potash reservoir seismic forward modeling
discovered by drilling in the process of searching for oil. analysis technology process to provide scientific method
Seismic methods for detecting potash are very broadly process and theoretical basis for potash reservoir analysis.
utilization abroad, such as potash mineral in Rumania, but The research of the structural seismic data of Sichuan
domestic application is very few. As the main technique of Guang’an indicates that using well logging data, geology
exploring oil and gas, seismic exploration has the data, seismic data and new methods and techniques of
characteristics of data coverage, flexible technique, high seismic exploration benefits the understanding of potash
prediction accuracy, etc. Using logging and seismic data to reservoirs. Seismic exploration method is therefore to play
explore oil and potash is helpful to reduce the exploration an important role in exploration for oil and potash.

cost and improve the prospecting precision.

Under the guidance of structural geology and Key words: Potash, exploration for oil and potash,
sedimentology, through the precise calibration of seismic exploration, seismic response characteristics,
polyhalite shared potash reservoir in central Sichuan seismic attribute
Guang’an, the combination of Macroscopic and

microscopic, geology and geophysics , reservoir and References
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Fig. 1. Classification of polyhalite seismic response model.
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Abstract

Formation damage evaluation is a key and basic link in optimizing working fluids. It is widely
accepted that formation damage is the reduction of core plugs permeability caused by working
fluid invasion. However, the measurement of permeability faces a huge challenge for shale for-
mation, such as overspending, time-consuming and the scarcity of unbroken core plug samples.
A new method of fractal analysis derived from Scanning Electron Microscopy (SEM) image of
shale pore structure was used to quantify the shale formation damage. This method needs to
select optimal magnification and segmentation threshold value of SEM image to obtain exact
Fractal Dimension (FD) of pore structure. In this paper, we take the black shale outcrops from
Sichuan Basin for an example. The results shows that the optimal magnification for observation
of the pore structure using SEM imaging in this area is 1000, and the optimal threshold value
for binary image is 29 (RGB). Microscopic pore structure of the shale follows the fractal law, and
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ABSTRACT

A new analytical solution of pressure and rate transient analysis is proposed for MFHW with finite-
conductivity transverse hydraulic fractures in shale gas reservoirs. Meanwhile, desorption, adsorption,
viscous flow, stress sensitivity of natural fractures, skin damage and wellbore storage are simultaneously
considered as well in this paper. Laplace transformation, line source function, perturbation method, and
superposition principle are employed to solve this new model. The pressure and rate transient responses
are inverted into real time space with stehfest numerical inversion algorithm. Based on this new solution,
the transient pressure distribution of MFHW with multiple finite-conductivity transverse hydraulic
fractures was obtained, type curves are plotted, and different flow regimes in shale gas reservoirs are
identified, the effects of relevant parameters are analyzed as well. The innovation and essence of this
paper is combining transient gas flow in finite-conductivity hydraulic fractures, the geometry of hy-
draulic fractures and dual-porosity character of shale gas reservoirs. Compared with some existing
models for shale gas reservoirs, this new model is more comprehensive and can provide a relative
practical analysis of the relevant parameters. Besides, the conclusions involving in the geometry of hy-
draulic fractures can greatly match with the previous conclusions from numerical simulation and are
more persuasive than that. To sum up, this new model provides some relative real evaluation results for
multi-stage fracturing horizontal well technology in shale gas reservoirs.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

transient pressure and rate analysis for shale gas, some analytical
and semi-analytical solutions are developed as well. Shale gas

Compared with conventional reservoirs, shale gas reservoir has
its unique features, such as ultra-low permeability, ultra-low
porosity, multi-scale pores, and these characters induce special
flow regimes in shale gas reservoirs. According to some scholars
(Xiao and Wei, 1990; Javadpour et al., 2007, 2009), flow in matrix
pores which generally reaches to nona-scale for shale gas does
meet diffusion principle instead of Darcy's law. At present, some
scholars have conducted large amount of researches about

* Corresponding author.
E-mail address: 987558984@qq.com (C. Xiao).

http://dx.doi.org/10.1016/j.jngse.2014.11.027
1875-5100/© 2014 Elsevier B.V. All rights reserved.

reservoir is the classical naturally fractured reservoir which con-
tains complex natural fractures and ultra-low permeability. In
terms of those kinds of reservoirs, Barenblatt et al. (1960) and
Warren and Root (1963) originally proposed the dual-porosity
model, and then Kazemi (1969), De Swaan (1976) and Ozkan
et al. (2011) developed some other dual-porosity models for shale
gas reservoirs to enrich the former productivity models. However,
all of these dual-porosity models did not consider the phenomenon
of desorption and adsorption in shale gas reservoirs.
Multi-fractured horizontal well (MFHW) currently has been
proved to be the most effective way to produce shale gas, and this
method can not only create several high-conductivity hydraulic
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Methane Adsorption Characteristics of Lower Paleozoic
Shale in China’s Southern Sichuan and Northern Yunnan
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University, Chengdu, China
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The study into the methane adsorption properties of three formations of shale collected from the Lower
Paleozoic strata in the research area indicates the following conditions: TOC content is an important
factor in controlling the methane adsorption capacity of shale; the total content of clay minerals and the
theoretical maximum methane adsorption capacity of shale have no significant correlation; when TOC
content varies, control over methane adsorption capacity varies widely, revealing that the adsorption
capacity of shale is affected by the amount and type of organic matter and may also be restricted by other
macro conditions and microfactors.

Keywords: methane adsorption, Lower Paleozoic shale, TOC, clay minerals, Southern Sichuan
and Northern Yunnan

1. INTRODUCTION

Following the successful exploration of and in-depth theoretical studies into shale gas in North
America, previous studies have shown that rich natural gas reserves may also be found in shale as
cap rock. Curtis (2002) classified the occurring forms of shale gas into three categories: free state,
adsorbed state, and dissolved state. But free gas and adsorbed gas are the dominant forms, and the
content of adsorbed gas is generally in the range of 20-85% (Montgomery et al., 2005) and is often
more than 50% (Lu et al., 1995). As adsorbed gas accounts for such a large proportion of the total
amount of shale gas, a study into the adsorption properties of shale and the factors that influence this
has become an important part of shale gas exploration and resource assessment.

Located at the southern edge of the Sichuan Basin on the Upper Yangtze Plate, the research
area in southern Sichuan and northern Yunnan is one of the pilot areas in China’s strategic survey
of its shale gas resources (Figure 1). Three formations of regional shale developed in three Lower
Paleozoic strata: the Lower Cambrian Qiongzhusi Formation (QZS), the Upper Ordovician Wufeng
Formation (WF), and the Lower Silurian Longmaxi Formation (LMX; Nie et al., 2009). All three
groupings of regional mud shale are in the high-over mature stage (Ma et al., 2004). Here we reveal
the relationship between the methane adsorption capability of high-over mature shale and TOC and
clay minerals, and identify certain factors influencing the methane adsorption capacity of shale.

Address correspondence to Tingshan Zhang, Southwest Petroleum University, Xindu Avenue 8#, Xindu District, Chengdu,
Sichuan, China. E-mail: zts_3@126.com
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Abstract: Based on a synthetic geological study of drilling, well logging and core observations, two main genetic types of Chang 9
sand body in Odors Basin were recognized, which included two effects, that is, delta environment and tractive current effects that
lead to the development of mouth bar, distal bar, sheet sand and other sand bodies of subaerial and subaqueous distributary channel,
natural levee, flood fan and delta front, and shore-shallow lake environment and lake flow transformation effects that result in the
development of sandy beach bar, sheet sand and other sand bodies. Chang 9 sand body mainly developed five basic vertical
structures, namely box shape, campaniform, infundibuliform, finger and dentoid. The vertical stacking patterns of multilayer sand
body was complex, and the common shapes included box shape + box shape, campaniform + campaniform, campaniform + box
shape, infundibuliform + infundibuliform, campaniform + infundibuliform, box shape + campaniform, box shape + infundibuliform,
and finger + finger. Based on the analysis on major dominating factors of vertical structure of sand body, sedimentary environment,
sedimentary facies and rise, fall and cycle of base level are identified as the major geological factors that control the vertical structure
of single sand body as well as vertical stacking patterns and distribution of multistory sand bodies.

Key words: vertical structure; stacking pattern; sand body; Chang 9 time; Ordos Basin

etc., and got the result that sedimentary facies and

1 Introduction

The study of sedimentary structure characteristics
began in the 1960 s. Based on the research of
sedimentary environments and sedimentary facies, it
analyzed shape, internal structure and sedimentary
sequence of sedimentary body by applying logging,
earthquake, core, outcrops and other information.
POTTER and PETTEIJOHN [1] made extensive studies
on the structural characteristics of different terrestrial and
marine sedimentary bodies, and they proposed the
primitive concept for structure characteristics of
sedimentary body and widened the ficld of
sedimentology.

Later, in the 1980 s, ELLIOTT |[2] studied
sedimentary sequences of sand bodies in different clastic
rock sedimentary environments. He  proposed
sedimentary sequences of fluvial facies sand bodies,
delta sand bodies, shore-shallow lake sand bodies, and

hydrodynamic conditions are the main controlling factors
affecting the sedimentary sequence [2]. The results of
these studies have impacted on many scientific
disciplines, but the implications for the petroleum
industry are extensive.

With the further research on sequence stratigraphy
theory and sedimentology, PETTIJOHN et al [3]
systematically studied different sandstone sedimentary
systems. They proposed that accommodation space of
different sedimentary bodies in the same sedimentary
system was remarkably different from each other, which,
as they pointed out, was one of the major causes that lead
to the difference in different sedimentary bodies of the
same sedimentary system [3]. This research result has
attracted great attention of geoscientists, but its
implications for the petroleum and gas industry are
extensive [4-8].

With the growing difficulty in conventional oil and
gas exploration and development, the exploration of

Foundation item: Project(2011D-5006-0105) supported by the Technology Innovation Foundation of CNPC, China; Project(SZD0414) supported by the
Key Discipline of Mineral Prospecting and Exploration of Sichuan Province, China

Received date: 2014-02-23; Accepted date: 2014-07-15

Corresponding author: DING Xiong, PhD; Tel: +86—13438189028; E-mail: dingxiong 2007(@126.com



234

Available online at www.sciencedirect.com

el c ScienceDirect
.,;gji'& 3,
ELSEVIER

Journal of Hydrodynamics

2015,27(2):234-241
DOI: 10.1016/S1001-6058(15)60477-2

www.sciencedirect.com/
science/journal/10016058

Improvement of predictions of petrophysical transport behavior using three-di-
mensional finite volume element model with micro-CT images 1
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Abstract: Due to the intricate structure of porous media, the macroscopic petrophysical transport properties such as the permeability
and the saturation used for the reservoir prediction also show a very complex nature and are difficult to obtain. Thus, a better under-
standing of the influence of the rock structure on the petrophysical transport properties is important. In this paper, we present a uni-
versal finite volume element modeling approach to reconstruct the three dimensional pore models from the micro-CT images based
on the commercial software Mimics and ICEM, prior to the pore network model based on some basic assumptions. Moreover, tetra
finite volume elements are piled up to realize the geometry reconstruction and the meshing process. Compared with the former me-
thods, this process avoids the tremendously large storage requirement for the reconstructed porous geometry and the failures of me-
shing these complex polygon geometries, and at the same time improves the predictions of petrophysical transport behaviors. The
model is tested on two Berea sandstones, four sandstone samples, two carbonate samples, and one Synthetic Silica. Single- and two
phase flow simulations are conducted based on the Navier-Stokes equations in the Fluent software. Good agreements are obtained on

both the network structures and predicted single- and two- phase transport properties against benchmark experimental data.

Key words: porous media, pore-scale finite volume element model, micro-CT images, single- and two-phase flow

Introduction

An accurate prediction of the material parameters
for disordered systems such as rocks, soils, micro
emulsions, composites, ceramics, papers, or complex
fluids, requires the identification of the pore-scale
geometries of these porous media!' . Thus, the multi-
scale modeling was regarded as a starting point, as
emphasized by many scholars'**!. Meanwhile, it is po-
ssible to conduct experiments to obtain such macro-
scopic properties. However, the full range of the dis-

* Project supported by the Natural National Science Foun-
dation of China (Grant No. 51174170), the National Science
and Technology Major Project of China (Grant No.
2011ZX05013-006).

Biography: LIU Jian-jun (1972-), Male, Ph. D., Professor
Corresponding author: SONG Rui,
E-mail: songrui0506@126.com

placement process is difficult to be determined. For
example, experiments on three-phase flow at laborato-
ry scale usually cost much energy and time, but the re-
sults are not reliable in the low saturation region.

The pore-scale modeling refers to a numerical si-
mulation method representing the pore space with pa-
rameterized geometries, through which the multi flow
can be simulated. In 1956, Fatt firstly proposed a two-
dimensinal regular lattice model and applied it to the
prediction of the capillary pressure and the relative
permeability of drainage in porous media. After that,
many realistic models of porous media were proposed
by assuming that the pore space is composed of tube
bundles or the solid particles are represented by sphe-
res®. These models can reproduce the spatial inter-
connectivity of pore systems, but cannot reflect the
real shapes and distributions of natural porous media.

Developments of the imaging technology help to
advance the modeling of porous media greatly, in pro-
viding two-dimensinal and three-dimensional images
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Oil sand reservoir characteristics and diagenesis in Houba area,
northwestern Sichuan

YANG Xuefei'?, WANG Xingzhi'?, ZHANG Shaonan'?, ZHANG Bowen®, HU Shunging*, LIN Gang'*
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University , Chengdu 610500, China;

2. College of Resource and Environment, Southwest Petroleum University, Chengdu 610500, China; 3. Research Institute of
Exploration and Development, CNOOC Tianjin Company, Tianjin 300450, China; 4. Geological Exploration and Development
Research Institute, Chuanqing Drilling Exploration Engineering, PetroChina, Chengdu 610051, China)

Abstract . Oil sand of Middle Jurassic Shaximiao Formation in Houba area in the frontier Longmen Mountain is one of
the most typically important unconventional resources. Based on crop and core observation, this paper discussed the
reservoir characteristics of oil sand and its diagenesis in Houba area. The result shows that the reservoir sandstones are
mainly medium-coarse grained sublitharenite and litharenite, the main pore types are residual intergranular pores and
intergranular dissolved pores, and fractures are common. The sandstone reservoir has the characteristics of medium-
high porosity and medium permeability. Diagenesis includes compaction, cementation and dissolution, and dissolution
and chlorite cementation are constructive for the preservation of pores. Dissolution generally developed within grain and
boundary of unstable grain, and formed great number of secondary dissolved pores. Chlorite cementation can improve

the rock compaction resistance. Compaction, carbonate cementation and quartz overgrowth cause damages to the
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Sedimentary features of the Lower Cambrian Longwangmiao
Formation in the central Sichuan Basin

YANG Xuefei'*?, WANG Xingzhi'**, DAI Lincheng'*?, YANG Yueming*, XIE Jirong*, LUO Wenjun*
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, China;
2. Key Laboratory of Natural Gas Geology in Sichuan Province , Chengdu 610500, China; 3. School of Geoscience and
Technology, Southwest Petroleum University, Chengdu 610500, China; 4. Research Institute of Exploration and
Development, PetroChina Southwest Oil and Gas Field Company, Chengdu 610051, China )

Abstract: Combining with geological background of Sichuan Basin, this paper studied the sedimentary features of Long-
wangmiao Formation in the central Sichuan Basin by means of cores, thin section observations and logging analysis. It
indicates that the study area was located in restricted-evaporated platform during Longwangmiao period, which includes
lagoon, intra-platform shoal, platform flat and tidal flat. During the Longwangmiao period, two episodes of transgression
and regression process had occurred, and two sets of lagoon-intra-platform shoal-platform flat-tidal flat sediments
developed upward. Lagoon developed in the bottom of Longwangmiao Formation, with deep and low fluid energy. Intra-
platform shoal developed in the middle part of Longwangmiao Formation, and it was composed of thick dolarenite and

oolitic dolostone with steady distribution in the study area. The fine crystalline dolostone generated in the platform flat
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YANG Wei'  ZHANG TingShan' ™ LIU ZhiCheng' HUANG Hao' MIN HuaJun' and YANG Yang’
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1. State Key Laboratory of Oil and Reservoir Geology and Exploitation Chengdu 610500 China
2. Shunan Gas Field of PetroChina Southwest Oil & Gas field Company Luzhou 646000 China
2012-01-06 20130502

Yang W Zhang TS Liu ZC Huang H Min HJ and Yang Y. 2014. Sedimentary and environmental responses to mantle
plume: A case study of Emeishan mantle plume. Acta Petrologica Sinica 30(3) : 835 —850

Abstract According to the strata characters lithological features palaeontologic assemblages geochemistry index and the result of
predecessors’ research in the northwest of the Upper Yangtze plate in the Middle Permian. Due to the crustal doming affected by
Emeishan mantle plume activity in the Middle Permian Sichuan Basin was characterized by high relief in the southwestern part of the
Upper Yangtze platform converted into flat paleogeomorphic features eastward and northeastward and poorly developed steep slope and
distinct slope transition zone. The paleogeographical feature of this kind and local sea level change directly controlled the
paleogeographic pattern and evolution forming a unique pattern of carbonate ramp platform. Emeishan mantle plume activity caused the
sedimentary and environmental responses included lithology paleontology and geochemistry characters. According to the sedimentary
lithology paleotogical assemblages structure features and geochemistry characters in various parts of submarine doming the study area
in a broad environment with a high water energy is the subfacies open platform located at the higher part of the submarine dome shaped
area in the southwestern Upper Yangtze platform and gradually transformed eastward and northeastward into developing area of the
shallow and deep ramp facies. There are enriched of paleontological in the open platform and shallow ramp developing area. The
Palaeotextularia assemblages  Ungdarella assemblages located in open platform. The Mizzia-Pseudovermoporella assemblages

Glomospira—-Folasiodiscus assemblages and Nodosarinae assemblages and so on represent the shallow ramp environment the
palaeontology gradually decreased to eastward and northeastward. There are only a small amounts of paleontology distributed in the
upper deep ramp facies developing area. Changes in the abundances of trace elements also reflect the paleogeographic characteristics.
From the open platform to deep ramp facies developing area the sedimentary environment also transform from oxidizing environment to

reducing environment. In the process of environmental changes the average abundances for Ba Sr V Cu etc. are gradually

increased.
Key words Emeishan mantle plume; Middle Permian; Environmental response; Sedimentary response; Sichuan Basin
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Characteristics of the Chang 8 tight sandstone reservoirs
and their genesis in Huaqing area Ordos Basin

Zhang Jizhi' Chen Shijia' Xiao Yan® Lu Jungang' Yang Guping’ Tang Haiping' Liu Chaowei'

( 1. Southwest Petroleum University Chengdu Sichuan 610500 China; 2. Engineering Investigation and Design Institute of Sichuan Provincial
Coalfield Bureau Chengdu Sichuan 610500 China; 3. Chang qing Oil Field Company PetroChina Xi’ an Shaanxi 710000 China)

Abstract: Chang 8 sandstone of the Upper Triassic Yanchang Formation in Huaqing area Ordos Basin is a typical set of
reservoirs with low-ultra low porosity and permeability. Its average porosity is 8. 27% and average permeability is 0. 51 x
10 ~° pum’. The main type of pore space is residual inter-granular pore and the main type of pore structure is tiny and mi-
cro throat. The Chang 8 reservoir has experienced complex diagenesis such as compaction cementation and dissolution.
The destructive diagenesis of compaction and cementation sharply reduce the primary pores of the reservoir besides some
pores are filled with bitumen resulting in the lowering of porosity and permeability and the tightness of the reservoir. Dia—
genis is a determining factor in reservoir tightening while depositional environment is the basic controlling factor of the
reservoir physical property. The underwater distributary channel sands in delta front have the best physical property and
the central part of the sandbody is better than its two sides. With the increasing of interstilital matter the physical proper—
ties get poorer.

Key words: reservoir bitumen interstitial matter mineralogical composition diagenesis sedimentation tight sandstone
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Characteristics and genesis of low permeability reservoir of the
first member of Fuyi Formation in Gaoyou Sag

WU Siyi', SIMA Ligiang', YUAN Long', WEN Xinfang*
(1. College of Resources and Environment, Southwest Petroleum University, Chengdu 610500, China; 2. Geological Logging

Division, Sinopec Jiangsu Petroleum Exploration Bureau, Yangzhou 225002, Jiangsu, China )

Abstract: Based on the data of cores, thin sections and mercury penetration, this paper studied the characteristics of
sedimentary facies, petrology, properties and genesis of low permeability reservoir of the first member of Fuyi Formation
in Gaoyou Sag by using statistics and correlation method. The results show that the reservoir of the first member of Fuyi
Formation formed in subaqueous distributary channel and mouth bar. The reservoir rock is mainly composed of fine-
grained feldspathic sandstone and feldspathic litharenite, they were poorly sorted, with high content of cements, and
both the compositional maturity and textural maturity are low. The reservoir properties are poor, with low porosity and
permeability. The pore types are mainly intergranular dissolved pores, followed by intragranular dissolved pores and
mold pores. The main reservoir space is secondary pores. Deposition is the fundamental factor for causing the low
permeability of the reservoir, and cementation and strong compaction are the main factors for the low permeability.
Because of the strong cementation during the early formation of reservoir, relatively weak dissolution in later period
and more developmental carbonate cementation during the late diagenetic stage, the characteristics of low permeability
reservoir is significant.

Key words: low permeability reservoir; reservoir characteristics; genesis analysis; compaction; Gaoyou Sag
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Study on the characteristics of basic seismic attributes in
fluvial sand-shale interbedded layers

Liu Wei"?,Yin Cheng"?,Wang Min®,Zhao Hu"?,Peng Da'**

(1. Sichuan Province Key Laboratory of Natural Gas Geology, Southwest Petroleum University, Chengdu
610500,China; 2. School of Geosciences and Technology , Southwest Petroleum University, Chengdu 610500,
Chinas 3. Richfit Information Technology Co. ,Ltd,Chengdu 610041,China)

Abstract; The “pseudomorphs” or “traps” in seismic data often cause incorrect results in geological interpretation
and reservoir prediction of sand-shale interbedded layers. By analyzing and summarizing the previous research a-
chievements,a single sand body wedge model was constructed; then,synthetic seismogram was obtained by con-
volution forward modeling method and its basic seismic attributes were extracted. Moreover, the attributes were
classified by their calculation theories and the effect of different extraction time-windows on seismic attributes a-
nalysis has been discussed. Eight representative attributes slightly impacted by the extraction time-windows were
selected. Then, two typical sand-shale interbedded layers models were built,and analyzed the variation characteris-
tics of the selected attributes. The variation rule of the selected attributes via the thickness of sand,shale and accu-
mulated interbedded layers was summarized,and provide some theoretical basis for seismic attributes optimized in
reservoir prediction of thin sand-shale interbedded layers.

Keywords: sand-shale interbedded layers, fluvial reservoir, basic seismic attributes, forward modeling, seismic in-
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Abstract: The minimum flow pore throat radius method is often used to determine the lower limits of porosity and perme-
ability of tight sandstone gas reservoirs. This method is based on mercury intrusion method. It can determine the lower limits
by quantitative analysis of relationship between micro pore structure and permeability. Researches indicate that high mercury
injection pressure may affect rock pore structure, which triggers the pondering over whether mercury injection pressures influ-
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situation. These problems have not been deeply discussed by far. So this paper focuses on these problems, taking the tight
sandstone reservoirs in P area of the central part of Sichuan Basin as an example. The research results show the lower limit of
porosity determined by minimum flow pore throat method falls when the selected mercury injection pressure rises from 30 MPa
to 200 MPa. The calculated results and production testing results are in good agreement when the mercury injection pressure is
close to the formation pressure.

Key words: mercury injection pressure; minimum flow pore throat radius; lower limits; central part of Sichuan Basin; tight
sandstone gas reservoirs

P& HRRMEAE : hitp://www.cnki.net/kems/detail/S1.1718.TE.20150923.1050.004. html
Z= e, BIDAE, R E, % ERENHREDAEEYE TRAPTHREMEI]. ERAamKEER . AAREIR, 2015,37(5): 79-84.

Li Ye, Sima Ligiang, Wu Feng, etal. Influence of Mercury Injection Pressure on Lower Limits Analysis of Tight Sandstone Reservoirs[J]. Journal of
Southwest Petroleum University: Science & Technology Edition, 2015, 37(5) : 79—84.

* RS EHA: 2013-08-29 WIS AREE: 2015-09-23
BEEH: Z= M, E-mail: liy655@163.com



W2l HEW2M

i

FAULT-BLOCK OIL & GAS FIELD

i

i ]
2014 E 3 H

doi: 10.6056/dkyqi201402009

#HE e 7R 7 10 g T A2 BUR SCR AR ST IR EE B ATE ST

SRMeIE R  E S R AR

(LG g A i Ko

H G H

W OB RAARSTRAEEZKR,

BEIE S BB, YN AR 61050052, 40 [ A7 il 97 bt itk 1 2

AL HE sk 834000)

EEHRBRTRFRARARAVHRY S E A |/EH RS 4 H# A" (20112X05001-001)

B REFEAIANE, FRAAES ABMAMAKA LA, SHRAELE LAE—
A AR ArAHEMNGRSLT CRER T, T A KRR AR RS0 HH

LPRildohs ERRR

AV AMBENBERARABRAMAMEMARET IO _FARBRALKAM, L ERARKTRB AT IR, 5
MOBRAEZRZREARRKAARAGTHRE HdTHEHMHIEF @

KB KRR RIS A R R A

HfE 4 35 TE122.1°14

kbR A A

Mixing source ratio of nature gas in south branch of Dinan salient, Zhunggar Basin
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Abstract: The mixing of nature gas is a common phenomenon and it may occur in each stage of generation, migration and

accumulation. The mixing of nature gas is a physical process. The nature gas with different sources and maturity stages is different in

component and carbon isotope. We can calculate the gas maxing ratio by measured carbon isotope of methane and ethane. Taking

the nature gas in south branch of Dinan salient as an example, this paper establishes the nature gas maxing ratio calculation chart

using fixed characteristic value of Carboniferous gas and characteristic value changing with maturity of Permian gas and analyzes

the reservoir forming contribution ratio of Carboniferous gas and Permian gas, which points out the gas exploration direction.
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Application of density clustering based K-nearest
neighbor method for fluid identification

ZHAO Jun', LU Yifan', LI Zongjie’, LIU Jianhua’

(1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China;

2. Sinopec Northwest Oilfield Branch, Urumgi 830013, China)

Abstract : Reservoir fluid identification is an indispensable link in logging interpretation. In order to remove the defects of tra—
ditional approaches, such as unsatisfying accuracy, excessive computation, undue dependence on personal experience, a
density clustering based K-nearest neighbor method was proposed. According to the spatial distribution of the interval logging
data under test, data clusters are formed based on relative density. And then with K-nearest neighbor voting method, the cat—
egories of all clusters become available. Comparing with other commonly used identification methods, tested on the carbonate
reservoir of Ordovician Yingshan Formation in an oil field, this approach shows a high accuracy, strong generalization and ro—
bustness, as well as better effects on oil-water layer identification which is vsually difficult for the compared methods. The
method has a good application prospect and provides a new thought on solving complex problems in oilfield exploration and
development with data mining methods.

Keywords: logging interpretation; fluid identification; K-nearest neighbor method; relative density clustering; data mining
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Mixed-domain Fourier finite-difference prestack depth migration based
on coefficient optimization

LLuo Renze He Guolin Bao Ke

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation . Southwest Petrolewum University .

Sichuan Chengdu 610500, China)

Abstract: To improve the imaging precision of complex high steep structural regions. a method of mixed-domain Fourier finite-differ-
ence prestack depth migration based on coefficient optimization is proposed. In this method. padé approximate rational function is
used for expanding wave-field extrapolation operators, Then the expansion coelficients are optimized using Chebyshev polynomial. so
as to derive new wave-field extrapolation operators reduce the relative error from the exact wavefield extrapolation operator of wave
equations enlarge the approximation extent of wave field extrapolation operators and improve the seismic migration imaging precision
of high steep structural regions while ensuring computational efficiency. Through comparison the imaging effects of Marmousi model
migration sections between the improved mixed-domain Fourier finite-difference migration method and conventional Fourier finite
difference migration method. it is proven that the mixed-domain Fourier finite-difference migration method with coefficient optimiza-
tion has a higher imaging precision,

Key words: coefficient optimization; mixed-domain Fourier finite difference; prestack depth migrations Chebyshev: rational function
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A new prestack depth migration method in hybrid domain with
optimization coefficient

Luo Renze'”, He Guolin'? , Huang Yuanyi’

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Ex ploitation s Chengdu 610500, China; 2. School o f Geoscience
and Technology » Southwest Petroleum University s Chengdu 610500, China; 3. BGP,CNPC. Zhuozhou 072751 .China)

Abstract: To improve the approximation degree of single square-root operator of frequency dispersion. prestack depth migra-
tion by hybrid domain with optimization coefficient was proposed. This method is designed to calculate the optimization coef-
ficient by rational Chebyshev approximation to approach the single square-root operator of frequency dispersion, By compari-
son on the rational Chebyshev approximation and continued fraction approximation.it is discovered that the rational Cheby-
shev approximation can reduce the relative error between optimization coefficient migration operator and single square-root

operator of frequency dispersion. Therefore,our method can improve the precision of migration imaging in the area with high-

depth migration in hybrid domain with optimization coefficient has better imaging effect than conventional Fourier finite
difference (FFD) in the area with high-steep structures and strong lateral velocity variation.
Keywords: prestack depth migration. hybrid domain.optimization coefficient.rational expression.strong lateral velocity varia-

tion

H A, b 28 Bh BRI B b 32 20 5% ) 1L M 52 4% i Bk P B 7 R B AR R e A AR A i STk g
Fa i X T L i 52 2% g 3 X A s B AR ORS T i 75 HNTE ST 9B L 3 A HE BT 0 SR R
Pem. AWM RAREAR S, BarREmERG R PR 0 B AR . R ST 0k 7 A
F A 11 K 5T A% v B i i X B i A 1 S BE A AL A B0 07 AT B T 5 B (1 Kirchhoff #4143
JoF G i A% i A 2 i B A (PS) 5 | Stolt 3£ M &8 48 4 (PS-

o RS H W 2 2014-11-16 3 &[5 H 1 :2015-03-18,
T W Ar s B A L973) , 9 3HR 1 o 2 0 4K 00 WA 0T M A 155 5 S 4050 A B S 0 T 1R
B G BT H il S R B T S TR ] 5 O 8 s B 2 OF R 2 0 H (PLC201104) B8 .



%26 & % 12 KR RO BR R} 22 Vol. 26 No. 12
2015 4 12 H NATURAL GAS GEOSCIENCE Dec. 2015

doi:10. 11764/j. issn. 1672-1926. 2015, 12. 2227

2 E N o FL IR 5 1) X6 o W 2 B0 52 i S S

B EE RS 2 Bk LR et ] JB?
(1. PR Al R RAR A o DY 1 48 ki 236 %, DY )1 BB 6105005
2. V9B AT R M ERRH 2 5 H R S e, DU 1 BRER 6105005
3. o [ A A ARy T B RO AW FERE L L 2R ZRE 257015)

W RKEMEEBEAY ZBR((EOEZEUMREERNEZNIE LREGHEREREHRS
O VL GE — i % 45 1 V2 VA BE VAR Al ok — @ IO R A AR S Ok B I R R S5 A BT BE R,
X Es, IRBE R A2 FUBR S M EAT 20 R L4l 50 9 3 AN KK 5 AN/ T4 & 8 B s B
L PRECH Ess 2 AR MBI E RSB aom (H. 256 E L7 18 I8 50 i A1) 5 5 v 572
REAE U4 J2 A 5] L BR 25 0 8 1Y | 53 FL B &5 40 S B o2 5 W B O vk, Btk Dy kit 73 3 A7 4 0 E
TS A RO IR & 7 ARE E Wl 2 R R I AR RE RS R

KB ARVB TS FLBR S5 5 5 W 2 3 T AN B 5 oK il 2

KT TEI22.273 SCHR bR E RS : A ST 1672-1926(2015)12-2227-07

5] F#% 30 ;: Yan Jianping, Wen Danni, Li Zunzhi,et al. The influence of low permeable sandstone
pore structure on rock electrical parameters and its applications[ ] ]. Natural Gas Geoscience,
2015,26(12):2227-2233. [F &V, i@ fH e . 22 8 2, 55, RBE R & fL B 45 M x5 il 2 80 56w 12
R[], KRS ER AL 22,2015, 26(12) :2227-2233. ]

il

H WL EW SEE iz ) Archie 2 A4 40 FL R &5
g 24700 3k B — ¢ o 2 500 4T 0 D E A
B 25 X T ST 7 R AR RAR L O g G R L 99 i 55 9 B R 4 SR A 7 e K

0 3l

VR TR ko 1 O il U B L RO B g g A v T 2 G A E VA0 R U 3 S 8
BORIF B AR R A E S R, e
Kl gR 2 by & & sh , SRR S i B AT A L e B R4 2 2000 3 % 15 55 B 2 4% 2 0 v A
in :IL\E P \“ T JE J Jj—-! b N I'I'_c . -
L = 50 o DU A USSR o FESEI i b e b 9 MGG 8 R S TL B 4
)R 75 A2 LA 70 o B KR IR RO 3 o . .
e e VISRt A S A 0 L B R B ) S A
EAREGHMEERR T S EREGREENS - T
B g gy T OEHIETLIGIS R 002 5 O
B L ol -+ e 2el[7] < o 1 S : . e
AN RS S B AR At o R IR ATk R S
W sl 2 64T TIRNTRTE . 28 i, B, RS N A R m {E%?LF??E*@E‘J%N‘@,
J B Y A AL = B (Es) i BURb  0FL m A FL BRI AR R A A 11 R 2 2R A S S5 A BT R
BREE A 7 3. 3% ~28. 1% 2 . BB R4 A ge A ARSI FURAE TUBR i 47 B L TLWE L 77 2
(0.024~34.36) X 10" um® 21, RIHFLMAH  HUIHFR, DA YN FRIEERGEG m—g %

W HS E - 2015-03-04 f% [ 0 #1:2015-05-07.

BegmH - FEEAF SRS (RS 412021100 ; PY 045 B R B Bl BF 55 50 B (4s %5 : 20157Y0200) ; Bk #1 i H A& E G B i B (8w 5 .
30200000-13-ZCO607-0050) ; 7§ 1 47 il A 5 B2 8% B} 5 9% 4 (4 5. 2012XJZ004) 5 U )1 45 v 77 48 0 M 6 3 B BA (3 55
13TD0024 ) I & % ih.

T 8 i A« E AR T (19807, 53, P9 S8t A B 02 b, o T R I R 2 L A B R A R e ) R R A AR B
E-mail ; vanjp_tj(@ 163, com.



5516 & 5 1 1]

L RBH e Ak (E RFE IR0

2014 42 H

1K LR BUE WD 5 4 2 I H: fige B 53
—— DL B A X B o 76 2 LS B

e FEM FTag x| A
(BHELdRFHMATAER, KA 610500)

B A AT PR e B AT PRIT R AR N A LA B (R EICE b S V2 32 B0 T ORI 1 5 T R
ARV 3 R Z AAE S VR O th ok 0 AR L ek ST O (R A R A O 5K R I BE A AL 2 O R ) R ST
B AR B RO RIEL, VPO Z 2800 2 M OC8E . &1 X IF 9E X B IR 6 J28 30 0 I » 8 47l J2 DO 4 56 R BT 9, JFoRIUE
240 TR AR SR 1 DU SLALBREE 1B A E KN R IR EAT 1 B0AIE, D iZ JE 6k 2 B R S il R AT

fhrigftz% .

Koin RSLIKE B A DUMESC R MR Adsi

P 4y 2845 TEL22 SCHERFRINAD A

P HLAS S E T 5 /R % 07 2 b, R o [ H A
KA, B4 0 M5 i ik 5 336.52 12 m*, &
T (A B R B S B IR FLAR IS AR &
A FRE SRR Y o A SCRE S IX B f F A AR
SEZGRAEL 3 2 L TE 4L B, K
KRR B KRB SR R T R A 5
bb, 55 I o AL ISR R A L 2 R o
O VL 0 5 R A ;T i 2 D o ek AR
B 5 LA e 5 L 0 oS DU A 6 2R R S i £
UMK, BN T AR S R VR (R .
230K B 92 4 J2 DU 1 36 RN T, 7 SR U i 2 5
{35 b e 7 R Y, 3 B % 22 E MR VR
e B AR H i

T PR AW

il J2 DU 1 5K 28 BT 5 52 U 2 B0 e o A B A
i J2=% e VP ) 5 5 B AR R Btk . FE DU SR R A
AR AR T A UL KR4 3 32 ) B 3R U8
o £ B AN B 5 R 1Y 45 PR 3K L R R i = D AR
Al 1T H A R o B Ve A gk R
AR SCRARGCF 57 o0 o e BE A 9 2tk 3 37 S R i =
HYESYMR RN SIS HE T K RSB
MNTT AT DU 6 2R T 5, 408 LR A 2 S 4

YRR H 199:2013 - 08 - 09

RS 11673 = 1980 (2014) 01 — 0043 - 04

1.1 AVESRHE

WFF X Bl Bk 2 AR KA N E, A
BREW A AR AR . WA 7RSI %
X Hefitg H 2 i g 4 DA 08 8 8 e g = B R
F 0 TG U ok LU S BURL W) 22 Oy R4 fu; LB
W IR A K B G R . A
CArFR R — AERLSE ¥ 0 32 W0 5 B0k 43 3k v 4%, B
[ P& 3 2R IR IR b i R AN b BE ik — A% A
We EZBRREM EBENERRE, &EAE
2.37% ~2.49% 2. [,
1.2 PPEFRRAE

SHRFFE X Bl B O OB BEIT W 4t 15
BN R S5 2 FLBR R R AE R 15. 95% » Fe/ME A
2.2% , PYIME N 7. 95% , FLBR S 43 A - BAE P LE
6% ~ 10% 2 [al, i% [X 0] B & B0 &5 B 2 B0
58.17% (2B B R KM N 2. 219 x 107° pum®, J
AMEH0.01 x 107 pum?, SEHIME M 6.60 x 107° pum?,
B A EBEAEPTE (0.1 ~100) x107° wm® Z Ji], %
DX IFVRE S B o B i 2 B 70, 69% o W SR, 1% B
it J2 R LA AL AR I PR
1.3 HHESYERXR

WS R I 1 2V 52 A P e m i K. o,
TS L5y OB A DA BORE R 55 T DS 36 % 4 1k

HEA T ¢ [H 5 AR AT AR R 1R (973 iR TH (2011CB403002)
TEF TR WA (1990 =) » 55, DU NI FE 7 N » 78 A i K25 78 U - 0F 5 A2, W0F 5 7 16 Dy R R0 5 45 L H AR

a43.



JALTY
FI17HE OHE3IM E f@' If!‘é‘ B j:ﬁ Vol. 17  No. 3
20154 6 1 JOURNAL OF PALAEOGEOGRAPHY Jun. 2015

RS 1671-1505(2015) 03-0347-11 DOI:10. 7605/ gdlxb. 2015.03. 029

VU 1] % b B 3 — A B b X
T € 3Gt My T T 2H JURL W R AE e 4y AT AR

GRA” WMEW F oET W 7
SO ST
1 DI RAR S 0 B ki SE 50 %, UM AR5, DI RAR 610500
2 v A B B ) SR TR S OB = PR AR, DT AR 610500
3 o [ A i R O 2 W RO A ek, DY) ERAR 610501
4 HAbEpIR B E L 5RIRE, WidbE &S 443600

= LAV N bl B R — e B b T 98 G e T A ORI SR B A G IR gk, oA
WA GORE, X A UR FEREAE . A AR AR R R BEAT T RS e I AT DX A ORI A S R
P — R EA W BERESWBR s, DI IE 20 B 25 s 53— 2O AT TR AR URL A8 F 1) 8 kL
T e PURME RS E ) B R REAS R (R A, ) b R A AR GORR A R R B ] A0k A
Ja) PR — AU M O AR s B b, SRR EE SR VR, BT ORI BE R A R E, BT AE— A R
BRI SAZHTN R . M bR, T A AR AR AR ORI PR B A R R T i L
(10 A E e AR AN EAR 2, AN R G 1 THT O T P A Al A8 S0 M e V2 6 A0 e T R RE 45 LA B8, i AR I S0 £ oy
Mo S £ Vg T e Tk 2L RORE M F 1R 4 A ) 2 ek

FERiE MR P hHEE JEEmA P Eb

BoEEEA SRA B, 1989 F4, WEFRA, FEMNIHEHEE . E-mal: kdong] @163.
COT o

HWREE R A WFE F, 1970 4, B, WL AESN, EENGFEZIRFEI R E-mal: tanxi-
ucheng70@163. com -

MRS PS88.2475  SCHRERESD: A

Characteristics and distribution of grain bank of the Lower Cambrian
Longwangmiao Formation in Moxi—Gaoshiti area, Sichuan Basin

Jin Mindong'?  Tan Xiucheng'? Li Ling'® Zeng Wei'?
Lian Chengbo'? Luo Bing' Shan Shujiao’ Zhou Tao®

I Sichuan Province Key Laboratory of Natural Gas Geology, Southwest Petroleum University, Chengdu 610500, Sichuan
2 The Sedimentary and Accumulation Department of Key Laboratory of Carbonate Reservoirs, PetroChina,
Southwest Petroleum University, Chengdu 610500, Sichuan
3 Research Institute of Petroleum Exploration and Development, Southwest Oil and Gas Field Company ,

PetroChina, Chengdu 610501, Sichuan

o Cb T ERME G EAEENE (4 2011ZX05004-005-03) MIHF GAE ST (45 41402126) JLE )
YRS E W 2014-12-05 E[E F W 2015-02-10



RSSE B R

20144 10H Oct. 2014

ACTA GEOLOGICA SINICA

VU2 g ik — 2 G or Db 5 i
b B R e e A ik i 5 R

HED ERRY LRES s BRI R R B
1) 76 A 3 U R T TR IR R 965 5 L AL 610500,
2) b R 4 02 T S B0 S U S PRS2 TS 610500+3) o i 70 7 i < 43 24 7
B4R TF 5 905 AR 610051 54 of R 5 i 70 1 00 FE 24 5 0 P 400 DU 1944 646100

WA R G5 VAL DY 1 B R A A R AR UM R . TR R AR th AR s B 5k A R
HR R R R UE YRR LS VL R R R R T AR R TR 2 B L T SR G A R 7 A A AL
A TR 2R B R AR 2 A A R IR A B AT LSO B3 A O SRR A0 £ 4 4 B o fHE L G el M R
il Rl 23 ok B DL SR B R SR A0 A S FE S ) 2L T T b L M o R O S TR — BETRUMI R 5 = BUE I
19 > DR 40 A 09 I A 018 3t J2 2 T A D A L oy M SR 0 A R . 4 0 4 o BF AT DX o i % DL PR R ED
AR 22 A5 U R P R A 2 R R A AR S LGB D Surfer BOPF 43 5 BT BT DO R AL T
T A 25 ¥ oy 350G — B O UG 55 100 2R TO0 8 ol M 50 . 3 7 b 7 i A A S 0 2L T L e 55 T e R A B A 2 AR
AR A R AR S5 A — B0 AT AR A 8 T 6 CE R RN R T A 3 A b MR L R A
GRS BT, A6 E G b I R B N R D 0 DU T R A R O BT S R 2 R
AR AR R G2 AN S W N ISSE s 2 T R 0 A T T M AR R B b 0 R SR A R A T T XGRS
T 6 M VG S 0 2 T M T BE S B 5 o I A o A T I DKV A Y RS AN RS DL M A L BT R
PR FOVEEE W T S R R R ) Bl U ORI R B L A L SR ) T A E R R
0 8 FT 5 g A BE T A T ORI R A A . TR SRR AR R R S T SR R B R AR SR

Vol. 88 No. 10

T8 6 My FE R 0 A7 R DA T B s U SR ek AT R G B8 R X
S A <t S M A s A A T R T R 5 5 VAL DU A e

TSR R S Bl T S8, KA T B R
BRER AL E M A EE AR L — CER A Y
IRZ W YN TS S U b AR RS T R
WHBRESRE PRI T RE & s maez,
R F 7 BT R R (A B AT ARV 2 KA
S (fa] [ 3%, 2001 ; A K By 55, 20015 1Z, 2002
B 22 I 45,2004 5 2 B4, 2011) , SR T, T 45 VA 1%
ERTERZ DU B R E 3 Sl K SR
A8 2 R B 320 A0 R Ik B0 00 A 55 5 1
FEOE GV AEZ o AT N M. s SR
A Rk AR S 2 R M O SR PR AR A R T &S
AN [ b 55T 25 5 8 6 2 IR B A BOK 1 B
(ELHE%,1999) . i 10 43K, ¥ £ % & A [F) £

FE K FH 2 3 b 2 3 7 | EDREE A6  id oly o  Hb 55 dk
A7 WS T AE ST A T b A T A X R R £ A
Wt E MR EN R E 50 mikeE EEZN R
7 I GEAR 2455 ,2001,2003 5 FF SCHE 55, 20025 2 1 5%
24,2002 FE & %%, 20035 1R 4 K %, 2005 5 e
%,2005), FTUA, JF R o i b SR 9T T T P
Yt B R A A EER R L

VY )1 7 b g 0 A G 11 AL A R R A
75 v = B R W i 2R 5252 3 5 RS 1 Hh )2 £ 58 A R L
WRIERI LM T R E T R 5T A T 6K 2 CFF WA,
1999) L5 7 7 b 50 10 7 k52— LR O IR
NBIEFE, S 7 X 255 114 B B2 2k 5 0 )2 20 A 19 IE
IR ARSI T X 8 2 A 3 5 A AR I R )

P < A b IE R 6T 5k &R (4R 5 2011D-5006-0105) Fi1 (8 5 00 5 0% 6l 0F A R g A B0 (973 i RD (%5 2012CB214803) B B

2% 3N
YR H 9 2013-07-03 s 2 (8] 1 (8] ;20 13-11-14 5 97 4F & 4 . 9 8.

fEHR A M. 91989 54, MEEFS A, 2 MYl 2 M B 22 91 % . Email ; super_xd_mm@ 126, com, M5 3 W 5 6k, 95,1970 46

L R R R WY, Email tanxiucheng70@ 163, com,



F17HE H4W E f@' IE!E‘ % j:ﬁ Vol. 17 No. 4

20154 8 H JOURNAL OF PALAEOGEOGRAPHY Aug. 2015

CRTARYS 1671 - 1505 (2015) 04 - 0457 - 20 DOI:10. 7605 /gdlxb. 2015. 04. 038

VO )1 7 /g 58— 2 40 5 1 H ik IR 36 2 a W AR AIE -
EPNGE AN Rt LN B e s

Mo EERT AR X =T LR
CRGIE I A < ¥
Ll R R IR TR SR, A, TIRE 610500
2 P KRB S HOR B, DU)IARES 610500
P PEEHRREARASRENR - RRINE, EMEUAE IR 6100
& s B P 0 43 24 R BDERIF R B 508 DU )1IARAS 610051
S o S P AUB 4) A R R AU, DU 646100

W OGEETE. FIF. SO M ETERL WD N B R b T G5 VAR R 1 T AR OE
#%*ﬁ'i‘ﬁ’éﬂmfﬂ%mﬂo O T G T, BURCE R RE MR BRI S L AR AR I BE U A ARSI 4
JEHERE. AR EREAEST DA B, R NBFMGERET, HEWAMNOmBELSWE. o
ackE BRI RS A A R R A RS TR, (B Z R S R A R 3 DV R R T ORI R R A
WM, — AR A S A R - FEIUE A A R R S AR, BRI Wi
AT G RCH BRI, JRnT DO 2R a1 4 SR R 5 78 00T 3 Rl Ik - S80I . MR B IR RRAE,
WU i 2K B J S R DS WS IR E A ) B 2 0 el & B, LA L5 R G M RS K 2 T K
PO TR R, FEOCRT W2 2B 25 RS, HFESB MM R EEEBRE. %
WFFE R A A CWE R A T 5 25, X WF 70 D5 DN ali SO IR AT — 2 i 48 2 i 3

FbtiE AV ERM BRMARE &R Mg

WoEEEA HW, B, 1989 A, WA, FEMNIEZEHE AR . E-mail: super_xd_mm@126.
coms

WHERE R WHER B, 1970 4, B W AESI,. EENIEE TR E K. Eanail: tanxi-
ucheng70@163. com.

PP AT: PS8S. 2475 ICERARERD: A

Palaeokarst characteristics of carbonate rocks of the Middle Permian
Maokou Formation in southern Sichuan Basin: Example of strata-bound
eogenetic karst in palaeo-continental settings

Xiao Di'"?  Tan Xiucheng'” Xi Aihua® Liu Hong™® Shan Shujiao’
Xia Jiwen’ Cheng Yao'? Lian Chengbo'’

1 State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, Sichuan

* b T MERHEOCT BT (i 2011ZX05004 —005 —03) FIPUNIE B IR e TR " RHIFEDET A L% Rt R
Yk F 0 2014 12 =20 gelal FHg: 2015 -03 - 09



FH30H FTH
2015 47 A

ADVANCES IN EARTH SCIENCE

Vol.30 No.7
Jul. , 2015

BRRHE BRRE 9 BTG 85I 0 3 I VP A 7 VL R B S R e e 9 1) S P LA 5 R i ey 1 3R X\ I A ) (O] . M ERRL 450 R L 2015, 30
(7) 2773979, doi: 10. 11867 /j. issn. 1001-8166.2015.07.0773. [Chen Kegui, Chen Xu, Zhang Jiahao. Combined methods of permeability logging e~

valuate in glutenite reservoirs—A case study of Badaowan Formation in Karamay Oilfield [J]. Advances in Earth Science,2015,30(7) :773979, doi: 10.

11867 /j. issn. 1001 -8166. 2015. 07. 0773. ]

B AAE I8 VA T3 VR AL RS R 5 8 I ol ek ) 182 P
—— LA 3 X\ 4

BRFL 5t R

B sk
(L. PR T AR 2 S B A, DU

RHE 610500

2. i B s E 23 2 B B AROT BT SO, B e SR 834000)

B R ERE k2 FURBR A R B2k AR B 0, 7R 20E 3 v B 5 T A% e i DI R T VR IR ZE R
H AR 2 T S BRE 518 S A T R R B o BLsa 35 40 B 26 X\ T 785 A R0 Bk R il
WG], BRI Lo TEERMERA R HUREE A XA SRt ol r 7 3 &
BiE RN Jr ik — RAERT AW SRR bt 1 2 eI R R A S PR R i B A
[Fla PR TSR =AM BP A M KT TEERNHN . B ERE% AKX
53R 3 PO IEEAT RS . SRR, HRA Si A 50 2 sUM 2 Jo AR, B T AN RS TR 2
BEHRRERLL BP 28 0 £ 45 92 B B2 b RUR SE 4 BOR R L4 w7 W00 - 80 0 k5 L 7 A 59 o i i

R R T R A A A IS

43245 P618. 13 kbR A

jilll3

I}

BIERRG RSN — D EERA £

H AR IT R i 45 + 7 S Z AR L H 208 A 0

DAH S A 45600 7 25 B H 3R, — MR o i ST oAl

RS G EIE RN B, 0 Ty T

LT L 2 8 e s iE R . x T L

SR Fe LR 2 ) 3 220 A R 1) FLBR 25053 1

BT o B SN SR AL BRRD 2 i 5EE  IF T R BL s TE A D
HHES BERSILMERAG M T ARRY

K = asexp(bd) (1)

K HBEER (07 wm’®), @ J LI FE

* Wik H 1:2015-0126; #2[8] H 11 :2015-06-04.

bR BB T BP 2 4% ;K5 o
S G 110018166 (2015) 07077307

(%) ya F b NZHHE .

AR (1) Fhh X M5 A 3, HoR 2 8, FLER
FEE AT A L3370 P00 S 000 SR B, 76 0 B 2 v e 5 4
5142 B B B B R T S5 0B % 45 4
Ao SATTRD BRI — B A A LB
A AEB TR A Y, h T AR () AU TR
E RSB 50, WA % 8 FLBR S KA Ak it i, 7 B
DB R B R ST IR R R

0B i R P ) AR R 5 i 2T 7 L A AR
B R AT B X RS L T o D R o i R B B R
M EERA AR ik, S
i O B SRR AR BR 40 30 5% FH FL IR RE A | 4R v

*OREG T H <[ A AR ARG H DY ) A g R 0 M ER BP0 U A (4% :141372103) B ).
BRI R (19599, 55, VU 07 A #0832 3 A TR A7 33800 < 0 1 6 2 D1 O B oA 5 R U L FR) (R 5 .

E-mail : chenkegui@ 21 en. com

= AR PRI (1990 o 55 DY NG FE N WL B S0 32 SR T R S 4l B2 R A B . E-mail: jingjiuxi@ qq. com



$27% WS W “ WA Vol.27 No.5
2015 ¢ 10 A LITHOLOGIC RESERVOIRS Oct. 2015

E2 A 1 [X 5 B s X AR TR S AL A /=
il £ 1 B 22 57 20

Xoo#, 2 F REW,KIERUK
(T A0 K% HBRE: 5 B RSB IR 610500)

9 BT8R BSR4 B Rk T B LA B 3 AV AL A R AR AEREAT TR R T B
X S5E i X R ERPERRE, BhbX#EERy TEERK REPL PERE,
iy B X i = RO L 3 A% 22 S M A R TR T R A2 B T SRR R e 1 R SR R e B A
DX & B K Bl J7 8 55 U8 A Bk A5 I I VR AR T 3% b 3t XK R K Bh 0 B VR B BRI Y A EAR
b5 1 ch s XA B 02 X 9 35 BRI, 6 S & LB, i 2 I 0 A X1 Tk TR o e 45 1 o
THp X, i o A 8088 , i 2 LI RE RS % 2 P 0K, T 385 b 3t X 5 90 A B R 6 R S5 W K VR
PRI TR AL, HA ISR B iR A REER H il JE FLBR BE NS & R B B MY .

KRB : SR VERE  EAEE P W T AR P 5 AT IR AL B BUK B

b 45 . TE122.2 kbR B A 3 T4 5 . 1673-8926(2015)05-0225-07

Reservoir property differences of Donghetang Formation in
Bachu and Tazhong area

Liu Lu, Peng Jun, W u Huin ing, Zhang Hanbing

(School of Earth Science and Technology , Southwest Petroleum University, Chengdu 610500, China )

Abstract: On the basis of rock thin section, cathodoluminescence and physical properties, the reservoir characteristics
of Donghetang Formation in Tarim Basin were studied, and the reservoir property differences in Bachu and Tazhong
area were analyzed. The reservoir properties in Tazhong area are better than that in Bachu area, and the reservoir is
characterized by medium porosity and medium permeability, however the reservoir in Bachu area is tight. The
differences are caused by sedimentation and diagenesis. The sedimentary facies in Bachu area is shoreface subfacies
with weak hydrodynamic conditions and high content of clay. The Tazhong area developed foreshore subfacies which
has strong hydrodynamic conditions and low content of clay. The content of quartz in Bachu area is less than that in
Tazhong area, but the debris content is higher, so the reservoir properties are poor. Carbonate cementation in Bachu
area is stronger than that in Tazhong area, but dissolution is weaker, and porosity and permeability is low. In Tazhong
area, a lot of the early dissolution of carbonate cement formed intergranular dissolved pores, and fractures developed,
which results in high porosity and good physical properties.
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Geological characteristics and resource potential of the Upper Sinian
Doushantuo Formation shale gas in the north of middle Yangtze region

SHAN Chang—an', ZHANG Ting—shan', GUO Jun—jie’, LIANG Xing’, ZHANG Zhao’

(1.State Key Laboratory of Oil and Gas Reservoir Geology and Exploration, Southwest Petroleum University, Chengdu 610500,
Sichuan, China; 2. School of Safety Engineering, Henan Institute of Engineering, Zhengzhou 451191, Henan, China;
3. Zhejiang Oilfield Company, CNPC, Hangzhou 310023, Zhejiang, China)

Abstract: Based on the test data including the observation and measurement of mud shale in the field geological sections and a well,
the result of organic geochemistry experiment, physical analysis and the component analysis of the rock mineral samples, the

authors systematically investigated the characteristics of sedimentary environments, the scale of development, geochemistry and
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Sedimentary Characteristics and Evolution of the Upper Sinian
Doushantuo Formation in the North of Middle Yangtze Area

SHAN Changan!, ZHANG Tingshan!*, ZHANG Zhao?, GUO Junjie!-3

1. School of Geosciences and Technology, Southwest Petroleum University , Chengdu, Sichuan 610500, China
2. Zhejiang Oilfield Company, CNPC, Hangzhou, Zhejiang 310023, China
3. School of Safety Engineering, Henan Institute of Engineering, Zhengzhou, Henan 451191, China

Abstract: A large set of dark grey to black colored mudstone and shale deposited in the middle to lower part of the upper
Sinian Doushantuo Formation in the middle Yangtze Platform, most of which are deeply buried in the Basin and with a good
shale gas resource potential. Based on drilling cores and outcrop section investigation, a systematical study on fundamental
geology was carried out. We also analyzed the sequence stratigraphy and sedimentary facies of the Doushantuo Formation, and
established regional stratigraphic framework. The lithology of the upper Sinian Doushantuo Formation is characteristic of four
different lithofacies, and the thickness of which is different in drilling cores and outcrop sections with variation ranges from 90
to 250 m. In general, the stratum is thickening along the direction of northwest to southeast. Doushantuo Formation was divided
into a second-order sequence (SS1) , which contains four third-order sequences (SQ1. SQ2. SQ3.SQ4). Sedimentary facies of
Doushantuo Formation were subdivided into tidal-flat and platform with three subfacies as open platform, shallow water shelf
and intra-platform basin respectively. In Doushantuo period, the sedimentary environments of Doushantuo Formation varied
from southeast to northwest as open platform and restricted platform in the study area, intra-platform basin face in the area of
Huajipo, Well X1 and Jiuliya.

Key words: stratigraphic characteristics; sedimentary facies; Upper Sinian; Doushantuo Formation; the north of middle
Yangtze area
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slope of the Early Cambrian in northern Sichuan Basin
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Characteristics of weathering crust at top of the Upper Permian
Changxing Formation in Fuling area, eastern Sichuan Basin
and its geological significance
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Researches on the Pore Permeability of Core Sample Based on 3D
Micro-CT Images and Pore-scale Structured Element Models

Song Rui', Liu Jianjun'* 2*, Li Guang'
1. School of Geoscience and Technology , Southwest Petroleum University , Chengdu, Sichuan 610500, China
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, China

Abstract: Pore structure feature of rocks is one of the major factors which affect the reservoir storage capacity of fluids (oil,
gas and water) and the exploitation of oil and gas resources. A better understanding of pore structure characteristics is of great
significance in increasing oil and gas production and improving recovery efficiency. Based on the microscopic images of real
rocks, microscopic pore structure models are able to reproduce the complex structure of natural rock pores. On the basis of
three-dimensional CT image and segmentation technology, data of the rock porosity and pore size distribution are obtained in
this paper by Matlab programming. Furthermore, a structured grid model which reflects the pore morphology of the original
rock sample is constructed. Based on that, the permeability of the rock sample is obtained. The simulation results of the porosity
and permeability agree well with the experimental results.

Key words: Micro-CT images of core sample; porosity; pore diameter distribution; permeability; structured element model
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Relationship between fracture characteristics and “five-property”
of shale reservoir

YAN Jianping'?, YAN Yu?, SM A Ligiang®, W EN Dann#, W EN X infang®, GENG Bin*
(1. Sichuan Key Laboratory of Natural Gas Geology , Southwest Petroleum University, Chengdu 610500, China;
2. School of Resources and Environment, Southwest Petroleum University, Chengdu 610500, China
3. Geological Logging Division, Jiangsu Petroleum Exploration Bureau, Yangzhou 225002, Jiangsu, China;
4. Institute of Geoscience, Shengli Oilfield Company, Sinopec, Dongying 257015, Shandong, China)

Abstract; Shale formations are typically characterized by low porosity and low permeability. While, the decisive
condition of whether shale formations can be reservoirs is nothing but the existence and development of fracture.
Taking shale formations of Funing Formation in Subei Basin as an example, this paper studied the relations of fracture
characteristics with lithology, physical properties, oiliness, fracability and electric properties. During the research,
petroliferous fractures are easy to found, and it is obvious that the permeability of fractured sample is higher than that
of uncracked, which is greater than 10 mD in general. Fracture plays an important role in improving shale permeability
and reservoir capabilities. Samples with fractures usually have higher content of calcite and the corresponding
lithology is generally calcareous mudstone, limy shale and limy mudstone. The intervals which developed intrinsic

fracture have high Young’s modulus, low Poisson’s ratio and high brittleness coefficient. The intervals’ brittleness is
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Abstract

quantitative determination of the contents of Si.Ca, Fe, S, Ti.

Element capture service { ECS) can be used to

Gd in stratum, The correlation of these elements and lithology
can he used for distinet lithology. However, when using the
ECS 1o quantitatively evaluate the mineral content, due to the
incorrectly choose of mineral kinds, there is a big deviation
between the result from ECS interpretation and the result from
coring and logging data analysis. To solve this problem. This
paper puts forward two improvements based on ECS logging
interpretation methods; Firstly,using the data of rock flakes to
correct the mineral kinds which were choosed to build mineral
calculation model. Secondly. the rapid assessment model was
built by analyzing the relationship between the choosed mines
and elements. the correlation coefficients were 0. 99 and 0. 96
respectively, The processing of some practical data was used to
illustrate the effect of this new method. and the result shows
that a good accordance between ECS’s lithology and core
describe lithology and logging* s lithology is gained. Above all,
this new method provides a new option for logging to identily
lithology.
Keywords IECS logging: rock flakes; correction: the rapid
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Identification method of shale reservoir based on well logging
and log information

Y an Jianping' 2, W en Dann#, Sina L igiang®, Yan Y u?, G eng B in®
(1. Sichuan Key Laboratory of Natural Gas Geology , Southwest Petroleum University, Chengdu 610500, China; 2. School of
Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China; 3. Geological Scientific Research

Institute, Sinopee Shengli Oilfield Company , Dongying 257015, Shandong, China )

Abstract: Shale oil and gas reservoir becomes a concerned target in unconventional oil and gas exploration. Taking
shale strata of Funing Formation in Gaoyou Sag of Subei Basin as a research subject, this paper used core and testing oil
data to demarcate well logging and log information, and further to research the recognition method of unconventional
shale oil reservoir. Through the analysis of shale reservoir types and its well logging and log response characteristics, it
was found that most shale reservoirs developed calcite lithofacies (erack) with high content of brittleness mineral, and
a few developed mudstone facies with low content of brittleness mineral and containing or not containing calcareous. In
view of these two kinds of shale reservoir types, the corresponding two kinds of interpretation model were put forward.
The bubble chart and radar map can be used to show the differences between two models. The identification method of

shale reservoir based on the combination between well logging and log infor mation were established, which can
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Fracturing Hierarchy Analysis and Fracturing Height Prediction Method in Shale Reservoirs

SIMA Ligiang'*, WEN Danni*, YAN Jianping'*. TAN Meilin*, DENG Haoyang®
(1. Key Laboratory of Natural Gas Geology of Sichuan Province, Southwest Petroleum University, Chengdu. Sichuan 610500,

China; 2. School of Geoscience and Technology, Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: Fracability analysis of shale reservoirs is important and difficult. Choosing Funing
group in eastern China and Daanzhai group in Sichuan as the subject, one conclusion was drawn
that the influence factors of [racability are brittle minerals and mechanical properties, by using
the method of combining well logging data and gas logging data. Utilized fracturing parameters to
qualitatively establish the shale reservoirs f[racturing hierarchy. such as brittleness mineral
content, brittleness coefficient, GR date, DEN date, drilling time log, Poisson ratio, Young’s
modulus. Based on it, fracturing evaluation coefficient was extracted by a way of analytic
hierarchy process, which is helpful to quantitatively identify fracturing hierarchy. And fracturing
height calculation procedure was further established. Finally, comprehensively established the
methods of fracturing hierarchy identify and fracturing height forecast, It is obvious that the
methods have a certain value in guiding effective exploit of shale reservoirs.

Key words: petrophysical study; mud shale; [racturing hierarchy; fracturing height; characteriza-

tion parameters; analytic hierarchy process
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Analysis on typical gas adsorption models for shale gas or coalbed methane

Liu Mingjin, Li Chenyu

(1. School of Geoscience and Technology, Southwest Petroleum University » Chengdu 610500, China)

Abstract: After analyzing the gas isothermal adsorption curves described by a large number of experimental data, some

conclusions were shown as follows: (1) although Langmuir equation has simple form and may calculate gas adsorption a—

mount , the application of the equation is limited by the assumption of uniform solid surface and single layer adsorption; (2)

BET equation is a common model for calculating specific surface area, but requires the assumption of uniform solid surface ;

(3) although BJH model can better reflect the phenomenon of capillary condensation and hysteresis loop, it can not explain

the micro porous sample because the phenomenon of capillary condensation only exists in the medium pore; (4) DR/DA

model can only describe the gas adsorption of micro pore under the low — pressure condition. The results have great guiding

significance to study on the gas adsorption/desorption mechanisms.

Key words:shale gas;coalbed methane ;adsorption isotherm; adsorption/desorption capacity ; adsorption theory
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Optimization Calculation Method of Permeability Based on Mud Shale Fracture
by Well Logging and Log Information

YAN Jianping'*, WEN Danni’*., SIMA Ligiang”. WEN Xinfang’, GENG Bin'. LI Zunzhi®*, YAN Yu’
(1. Sichuan Key Laboratory of Natural Gas Geology. Chengdu. Sichuan 610500, China;
2. School of Geoscience and Technology. Southwest Petroleum University. Chengdu. Sichuan 610500, China;
3. Geological Logging Division of Jiangsu Petroleum Exploration Bureau, Yangzhou. Jiangsu 225002, China;

4. Institute of Geoscience of Shengli Qilfield, SINOPEC. Dongying. Shandong 257015, China)

Abstract: Choosing shale formations in Funing formation in Subei basin as the research object,
the calculation result of permeability is not good by a unified K—¢ relationship. or Timur model.
because the main factors are non-correct fissure permeability. Furthermore, with analysis of
logging response characteristics of fracture., we found that mudshale [racture mostly exist in
calcareous rock facies of high brittleness mineral content, the shale fracture zone can be better
identified using the bubble and radar chart of sensitive logging variables. On this basis,
permeability model of fracture and no-fracture is set up, the accuracy is obviously improved.
Finally, because the fracture zone has high calcite content, low GR value, [racture permeability
has significant negative correlation relationship with GR value. We put forward a method to
correct permeability using the GR, and get a formula of optimization calculation, the results show
that the method to calculate permeability effect is good based on high resolution processing of GR
curve, especially improves the precision of fracture permeability and lays a good foundation for

calculating permeability parameters of the mud shale,

HEH . HZERF A S (412021100 DY 1148 B HE B 9 000 H (2015]Y0200) | 74 1 1 il K 25 B 40 R % 2 4 (2012X0Z
004) F1 VY )11 45 F0F 1T R %05 8 BB (13 TD0024) 1B 75 % i)

fEHEF A EEF, 5. 1980 A4 R B8 B4 4 0 5277 180 9 B DA 27 (BT B 0 B R A )2 R AR
E-mail; vanjp_yj@163, com



36 4 Vol. 36 No.4
2015 8 XINJIANG PETROLEUM GEOLOGY Aug. 2015

1001-3873 2015 04-0498-07 DOI:10.7657/XJPG20150422

25—

1 1.2 1.2 3 1 1 3 1

1. 610500 2. 610500
3. 430100
25-
25—
25-
25-
25—
25— 25—
25-
25-
TE112.113 A

Genetic Identification of 25-Norhopanes

Z0U Xianli', CHEN Shijia"’, LU Jungang'?’, XU Yaohui’, ZHANG Huanxu', WANG Li', PANG Jianchun®’, HUANG Youlin'
(1.School of Geoscience and Technology, Southwest Petroleum University, Chengdu, Sichuan 610500, China; 2. Sichuan Key Laboratory of
Natural Gas Geology, Chengdu, Sichuan 610500, China; 3.College of Earth Environment and Water Resource, Yangtze University, Wuhan,

Hubei 430100, China)

Abstract: 25-norhopanes in hopane series compounds exist widely in severely biodegraded oils and are generally considered to be formed
due to effect of natural biodegradation on the compounds, which has a special geochemical significance. The analysis of extracts from
source rocks in different thermal evolution stages indicates that 25-norhopanes are not contained in such extracts in low thermal evolution
stage rather than high thermal evolution stage in which there exists high abundance of 25-norhopanes in them. This paper suggests that this
result is related to the thermal evolution degree, not just resulted from biodegradation. In Sichuan basin, the extracts from bitumen formed
by high temperature pyrolysis all contain 25-norhopanes, and the distribution features of them are very similar to the saturated hydrocarbon
GC-MS diagrams for source rocks in high thermal evolution stage, and reach equilibrium state. Also, the hopane ratio parameter ranges in
the same region, it can be deduced that the 25-norhopanes existed in the bitumen are effected by thermal evolution degrees. In order to
make clear the differences between 25-norhopanes occurrence related with the thermal evolution degree and resulted from degradation, the
25-norhopanes from biodegraded crude oil are compared with that from thermal evolution in distribution, it is verified that there exist large
differences in GC-MS and hopane ratio parameter.

Key Words: 25-norhopane; biomarker; GC-MS; geochemistry; biodegradation; thermal evolution
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Abstract: Taking Guozhuang coal as the experimental mine by using zonal water injection test and borehole televiewer sys—
tem fracture evolution law of protective seam is researched and relationship of fractures when protective seam mining such
as change of dip angle numbers and depth numbers and width are analysed. At the same time similarity model and numeri—
cal model experiment of fissure development evolution are carried out. The results show that fracture number of protective
seam increases with straight line and the fracture characteristics are main small angle( with vertical direction) and small
width( less than 15mm) with protection seam mining; overburden coal-bed fractures is change just like wave — shapes with
protective seam mining.
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Optimization of coal gasification process based on response surface method

YANG Yang' GUO Yunfei’ DENG Ji' DAN Xiaodong' LI Linfeng'
(1. College of Chemisiry and Chemical Engineering Southwest Petroleum University Chengdu 610500 China;
2. College of Resources and Environment Southwest Petroleum University Chengdu 610500 China)

Abstract: Based on the response surface method ( RSM) optimize the coal gasification considering the interaction between the factors of
process. Establish Shell coal gasifier model with Aspen Plus. Using Box — Behnken design for coal gasification simulation and establish
RSM model with the test data. Based on the performance of interaction of technological parameters optimize the process. The results show
that the interaction of oxygen — coal ratio and the steam — coal ratio and interaction of oxygen — coal ratio and presssue are more influential
than the interaction of steam — coal ratio and pressure. Oxygen — coal ratio affect the interaction more than other factors. Considering the
multi — objective optimization plan with verification When the oxygen — coal ratio is 0. 784 kg/kg the team — coal ratio is 0. 0786 kg/kg
the perssure is 2. 76 MPa the performance is the best. The calculation of effective components of gas cold gas efficiency gas yield is 97. 75
percent 84.25 percent and 1. 92 m®/kg. The test results is 98. 04 percent 85.20 percent 1.93 m’/kg respectively. The difference be—
tween calculation results and experimental results is small so the optimization is reasonable.

Key words: response surface method; Box — Hehnken; coal gasification; optimization; oxygen — coal ratio; team — coal ratio; pressure
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Discussion on Taiyuan Formation Foraminiferal Fauna and

Permian—Carboniferous Boundary in Hebi Area, Henan
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(Southwest Petroleum University, Chengdu, Sichuan 610500)

Abstract: Through the systematic study of Taiyuan Formation foraminiferal fauna in Hebi area, Henan on the North China platform, total-

ly identified foraminiferal fossils 33 species in 18 genera, established a regional Bradyina—Palaeotextularia assemblage zone. Based on

foraminifera genus and species types, quantity, using mathematical statistics derived proportional variation of foraminiferal fossils in stra-

ta and carried out contrastive study with other area foraminiferal fauna in China. Finally figured out that the Bradyina—Palaeotextularia

assemblage zone on Hebi section belongs to earlier late stage of Late Carboniferous Epoch. Furthermore, carried out a discussion on

Permian Carboniferous boundary in the area; deemed that the boundary should be put between layer No.16 (mudstone) and layer No.15

(limestone).
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Reservoir stochastic modeling using geostatistics from two-point to multiple-point
Chen Peiyuan', Jiang Nan', Yang Huiting', Liu Xueli®
(1.School of Resources and Environment, Southwest Petroleum University, Chengdu 610500, China; 2.Northwest Oilfield Company,
SINOPEC, Urumgqi 830011, China)

Abstract: Conventional two-point geostatistics modeling mainly uses the pixel-based method and variogram to establish the
deterministic model, or uses all kinds of stochastic simulation methods to establish optional model. But it can not fully reflect the
variability of the space structure and geometric shape of object. Unlike the two-point geostatistics, the multiple-point geostatistics
can solve the problems of geologic simulation widely. In actual application process, due to the lithofacies and the reliability of
corresponding training image, it is necessary choosing the suitable training image and appropriate algorithm to improve the
accuracy and efficiency of simulation. Taking the meandering river sedimentation of some oilfield as an example, the reservoir
model is built by two-point and multiple-point geostatistics methods. Comparison results of two models show that the method based
on the multiple-point not only represents the real sedimentary form of fluvial facies, but also reduces the uncertainty of stochastic
modeling effectively and improves the modeling accuracy at maximum. Although the simulation results do not agree with the real
well date completely, the prediction accuracy can be improved through adjusting the search radius, the size of training image and
the number limit of nearest-neighbor points used in probability calculation.
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ABSTRACT

Luo Chunbo, Jin Licheng, Yu Ning, Yu Tianyu and Wang Shufang. The new method to re-plot 3D single-shot record by
the Focus processing system. EGP,2012,22(3): 174~176

Replay recording data is very important to seismic acquisition . There are lots of ways to get the playback re-
cord. But at present some limitations are existed, such as the records can't be sorted follow the order need. This pa-
per presents a different way to play back the recording unlike the original operation step. In this way, Fcous system
will edit the playback step then replay the recording to meet the data quality need. This playback method can easily
guide the data recording and processing and provide more convenience to quality control personnel for timely quality
control in field operation.
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Analysis of Pudacuo National Forest Park fire zoning based on GIS
YANG Lu-jia WANG Cheng-wu TANG Zhang-ying HU Qi

School of Geoscience and Technology Southwest Petroleum University Chengdu Sichuan 610500 China

Abstract:In this paper Pudacuo National Forest Park in Yunnan Province was taken as a research area and TM remote sensing image,
DEM of this area and forest fire survey data selected as the sources. On the basis of analyzing the forest fire risk factor of Pudacuo
National Forest Park,the forest fire risk was quantified by the factors of forest fire zoning including natural factors and human factors.By
means of remote sensing image processing software ENVI and the use of GIS theory the circumstances of forest fire risk were quantified
by the weights union method the investigating area were divided into 5 types of risk level..The results showed that High fire risk areas
were mainly located in flammable species growth area and terrain influence area.the results will provide technical support to the
releated departments of forest fire control.
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