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Fig. 1 Location map of the Qaidam Basin,
with the star showing the site of Well kun-2
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Fig. 2 Core photographs illustrating the main characters recognized in sandstones of fan delta, Well kun-2, Qaidam Basin
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EERE B 22 (3362, 13m) 5 (d) KA GG B A 5 D B AR UKL SC3% (3364, 12m)

(a) The conglomeratic argillaceous siltstones are brownish-red with angular grains, matrix supported (3360.36m) ; (b) The conglomeratic siltstones

are chocolate brown with angular grains, matrix supported ( 3361. 16m ) ; ( ¢ ) The conglomeratic litharenites are chocolate brown, poorly sorted

(3362.13m) ; (d) The litharenites are hoar with few fine gravels, grain supported(3364. 12m)
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Fig. 3 The petrology characteristics of reservoirs in Well kun-2, Qaidam Basin
(a) PRJF 2 ORLEEL 3 REON 25 i = A 1815 (b) BOU 2 BRI A i R AR &5 85 (o) B 2 FFRE a2 /9 C—M K]

(a) Triangular graph of clastic rocks which shows relative content of particles components; (b) The cored intervals of detrital rocks,

which show the content of argillaceous matrix; (¢) C—M diagram of the clastic rock reservoirs in Well kun-2
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Fig. 4 Burial history of Well kun-2 in Qaidam Basin against the

logging interpretation porosity and the vertical permeability distribution
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Fig. 5 paragraphs show the pore characteristics and particle morphology of clastic rock reservoir,
Well kun-2 in Qaidam Basin

(a) PRICOMEDE (1546 ~ 1550m) ,SEM, x 35, FURLIAI 2 12 s 4 ol , AL (ARG 1 28 08 5 11K, R ALBUR B o (D) Rt (ufLab 4 (1896 ~
1900m) ,SEM, x 100, JS 48 FURLE fil A B8 , (ELFLIR RO bRG  ASE R i dii o (o) il (& BRAYAD 4 (5239. 08m) , $5 1T 1, x 80
(=) MR R BE S PEAE R, S el 2% T ALE/NT 1% o (d) KA Ga B A5 (3363, 42m)  FKM R, x80( —) RiMIfLAH , i@t
Wl LA 10% o (o) FELLE & BRHLID A (3359. 08m) , SRR, x80( — ) , Ak St srC T a] , K7 JB0RE A 48 e B PR 20 R 8B, {ELRE P
ZEETTRAEAT. (0 KA EEB A4 (3364, 12m) , SEM, x 100, %535 1 A1, A0RL A0 IR 48T IR R o () Bl (A iR
(3359.28m) , $5IRH A, x80( — ) , AL N ERREE AL XN A A MG Lo (h) ARt (AN RS (5244. T9m) 86K R, x80( - ),
ZUBEALY) SR B B0RL , IF VA T ORI WA AL (1) BREL A ERRAN SR A (5238. 56m) ,SEM, x 50, JURL £k — U1 ™ 3 i, A4 5
I, TR P SV e B L BT i R e P AL
(a) SEM x35 image of a brownish yellow fine sandstone (1546 ~ 1550m) , which shows point contact most frequently,and the matrical content of
intergranular clay is low while primary pores are developed. (b) SEM x 100 image showing a brownish yellow gritstone( 1896 ~ 1900m ) which pores
are occupied by massive clay matrix and fine clasts, though the intergranular contacts are not so tight. (c¢) Optical photomicrograph of casting thin
section, X80( — ) ,shows a poorly sorted chocolate brown conglomeratic graywacke (5239. 08m) with typical matrix support structure, which face rate
is under 1% . (d) Optical photomicrograph of casting thin section, x 80 ( — ), shows a hoar litharenite ( 3359. 08m ) , which intergranular pores
develop with a great connectivity and the face rate is equal to 10%. (e) Optical photomicrograph of casting thin section, X 80 ( — ), shows a
brownish-red conglomeratic gritstone(3359. 08m). Intergranule is filled with matrix and compression cracks turn up inside the feldspar particles, but
the opening rate of intragranular crack is low. (f) SEM image shows a hoar litharenite (3364. 12m) , x 100, the matrix content is low while the
intragranular crack opening rate is high. (g) Optical photomicrograph of casting thin section, x80( — ) ,shows a chocolate brown feldspar fine
conglomerate (3359. 28m) . Crack holes show up inner granite clasts and welt holes distribute marginally. (h) Optical photomicrograph of casting
thin section, x80( — ), shows a chocolate brown fine conglomerate (5244. 79m) , which crack holes cross detrital particles and the marginal welt
holes of particles are linked. (i) SEM image shows a brownish-red conglomeratic inequigranular sandstone (5238. 56m) , x50, whose particles are

line—concavo—convex contacts and matrix content is low, inside the particles high opening rate cracks begin to show along the cleavages
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Fig. 6 Pore structural microphotographs of quartz sands against various matrix contents
under confocal laser microscope , Well kun-2,Qaidam Basin
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(a) (Under the pressure of 51. 0MPa and the argillaceous matrix reaches 5% ) Intergranular holes of quartz sands are developed. (b) ( Under the
pressure of 51. OMPa and the argillaceous matrix reaches 15% ) Pores of sand stone particles are filled with massive matrix. Intergranular holes are
only partly developed. (¢) (Under the pressure of 51. 0MPa and the argillaceous matrix reaches 20% ) Intergranule are filled with matrix and holes
are extincted. (d) (Under the pressure of 76. 5MPa and the argillaceous matrix reaches 5% ) Point—line contacts are widely developed and only few
triangular holes are developed intergranularly. (e) ( Under the pressure of 76. 5SMPa and the argillaceous matrix reaches 10% ) Quartz sands are
deformed and crushed. The intergranular volumes are shrinked. The pores are filled with matrix. (f) ( Under the pressure of 76. 5MPa and the
argillaceous matrix reaches 15% ) Quartz sands are line contact, intergranular volumes are shrinked and filled with matrix, the pores are extincted.
(g) (Under the pressure of 102MPa and the argillaceous matrix reaches 5% ) Quartz sands are line contact. Few intergranular triangular holes are
developed partially. (h) (Under the pressure of 102MPa and the argillaceous matrix reaches 10% ) Quartz sands are deformed and crushed while

becoming line-contact. Most of pores are filled with matrix. (i) (Under the pressure of 102MPa and the argillaceous matrix reaches 15% ) Quartz

sands are deformed and crushed. The pores of sandstones are filled with matrix and extincted
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Fig. 7 The mircophotograph shows fracturing characteristics of quartz sands particles during the compaction simulation,
Well kun-2, Qaidam Basin ( the content of matrix of sample g reaches 20% .the others are all 5% )
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(a) (Under the pressure of 25. 5MPa) Note line-contact and intergranular holes are developed ,about 5% quartz particles show cracks, the red line is
intragranular fracture. (b) (Under the pressure of 51. 0MPa) Note point—Tline contact and intergranular holes are developed, about 10% quartz
particles show cracks. (c¢) (Under the pressure of 76. 5MPa) Note line contact and about 10% quartz particles are broken. (d) (Under the
pressure of 102. 0MPa) Note line contact and about 20% quartz particles are broken. (e) (Under the pressure of 102. 0MPa) Quartz sands are
deformed and crushed. About 20% quartz particles are broken, linear intragranular crack holes occurred partially. (f) ( Under the pressure of
102. 0MPa) Intergranular holes are still developing and linear intragranular crack holes are partially occured. (g) ( Under the pressure of
102. 0MPa) Most intragranular cracks are curve shape with a low open rate. (h) (Under the pressure of 127. 5MPa) Note line contact. About 30%
quartz particles are broken. Few intergranular triangular holes are developed partially. (i) (Under the pressure of 153. 0MPa) Note concavo—convex

contact. About 40% quartz particles are broken into the formotion of massive pseudomatrix, and intergranular holes are decreased sharply
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Fig. 8 Diagram shows porosity against matrix content, Well kun-2,Qaidam Basin
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Fig. 9 Various argillaceous matrix content against density and porosity under compaction
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Influence of the Argillaceous Matrix on Pore Evolution Model of the
Deep Reservoir in Well Kun-2,Qaidam Basin

ZHUO Xizhun" | ZHANG Linyan” | CHEN Xiaoshuai'’ ,ZHANG Jiaojiao"’ , YANG Jianlin" | LI Yinchuan'
1) Department of Geology, Liaoning Technical University, Fuxin, Liaoning, 123000;
2) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081

Abstract; With the enhancement of exploration extent, deep oil—gas exploration is inevitable . Its imperative
to figure out the law of porosity evolution of deep reservoirs as well as to raise forecast accuracy,which is the basis
of deep exploration . Through systematic collection of cuttings and core samples from Well kun-2, Qaidam Basin
and using casting thin sections, scanning electron microscope and logging data interpretion, the characters of
petrology, mineralogy and physical properties of reservoirs in both Paleogene and Neogene stratums are
systematically analysed . As a result, the content of argillaceous matrix and the porosity evolution of sandstones are
closely related . In order to complete the forward modeling of the process of porosity evolution, well-sorted aeolian
quartz sands and the fine-grained red clay are chosen as materials, and four kinds of quartz sands are made
respectively containing clay matrix of 5% , 10% , 15% , 20% to carry out the simulation . Unconsolidated
sediments compaction simulation was carried out from 1.4 MPa to 210. 4 MPa, containing 21 cycle experiments
respectively . The results of stimulant experiment against the core data of Well kun-2 under a comparative analysis
shows that the much higher the content of argillaceous matrix in clastic rocks was, the smaller the primary porosity
would be and the faster the porosity would decay ; for arenite with low argillaceous content, when the overburden
pressure reached 76. SMPa, a large number of particles were broken and rearranged, which led to intergranular
volume reduction and occurrence of few linear intragranular fractures, meanwhile the reservoir physical properties
significantly worsen . The experimental data of compaction simulation can provide a basis for the reservoirs quality

prediction of the sandstones in rapid subsidence area .

Keywords : Qaidam Basin, argillaceous matrix, compaction simulation, reservoir quality prediction





