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Pore types and geological significance of calcarenaceous sandstones in the 3rd
member of Xujiahe Formation in Yuanba area, Northeastern Sichuan Basin
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[1. College of Geosciences ,China University of Petroleum ( Beijing) , Beijing 102249 , China;
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Abstract ; Calcarenaceous sandstone is a type of sandstone in terrigenous clastic rocks in terms of genesis. The diagenesis
in the burial process, reservoir space and hydrocarbon production capacity of calcarenaceous sandstones are determined to
be quite special due to its uncommon compositions. Given the observation of the core ,common thin sections, casting thin
sections , cathode luminescent thin sections,scanning electron photomicrograph,as well as X — ray diffraction data, mercu-
ry intrusion data,and physical properties,we made a systematic study on the pore types,as well as quantitative evolution
and validity of pores in the calcarenaceous sandstones of the 3rd member of Xujiahe Formation ( T;x;) in western Yuanba
area , Northeastern Sichuan Basin. The results show that there are fewer primary pores in these sandstones,and the secon-
dary pores are mainly categorized into three types: intercrystalline micropores, dissolved pores and fractured pores. They
are different in terms of genetic mechanism — the formation of intercrystalline micropores are mainly related to the recrys-
tallization of calcareous debris and cements,and some intercrystalline micropores of calcareous debris are a result of the
dolomitization of host rocks; while there are two causes for fractures; the intergranular fractures were developed out of
unsynchronized recrystallization of calcareous debris and cements,and the structural fractures were formed due to the in-
tense tectonic movements during the deposition of the T,x;. In addition,the dissolved pores were less developed and just

formed partial “sweet spots” ,unable to improve the reservoir quality as a whole; while the well — developed intercrystal-
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line pores, most of which are effective,serve as major contributors to the reservoir space of gases in calcarenaceous sand-

stones , combined with the communication provided by microfractures. Areas with high contents of calcareous debris and

calcareous cements (such as high — energy distributary channels) are the high — quality reservoir zones in the T;x,,and

could be the key areas for exploration and development,since strong recrystallization functions to produce a large number

of intercrystalline micropores and the connection provided by fractures is also effective.

Key words :type of pores,quantitative evolution of pore,validity of pore, intercrystalline micropore , calcarenaceous sand-

stone ,the 3rd member of Xujiahe Formation, Yuanba area, Northeastern Sichuan Basin
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Table 1 Statistics of rock composition in T,x;, Yuanba area
. s N S IR P % IS 2 % Wesiy it/ %
% % Bhes RRE B % 5 % ik 5 GLze]
FESAEL 387 37 43 147 442 95 432 65 22
/ME 3.74 0.08 0.11 0.17 28.24 0.05 1.39 0.14 0.03
RME 69.62 8.68 2.76 4.68 98.74 9.46 30.87 4.22 1.21
SEHE 29.71 0.71 0.18 2.47 66.93 2.18 12.29 1.21 0.08
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Fig.2  Microscopic characteristics of compaction and cementation

of calcarenaceous sandstones in Ty« , Yuanba area
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Fig.3 A histogram of calcarenaceous sandstone

granularity in Tyx” , Yuanba area
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Fig.4 Microscopic characteristics of primary pores and dissolved
pores of calcarenaceous sandstones from Well Yuanlu 15

in Ty«” , Yuanba area (burial depth:4 275.46 m)
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Table 2 Statistics of pore types and proportion of calcarenaceous sandstones of T,x’, Yuanba area

LBk FhlERFLBR ZAHETIFLIR A AL
\ 5 JiE R P b A AL Je 25 R AL Iy eI A1 4 Y OV il R e A s i
RSB 5 313(93.71%) 30(8.98%) 74(22.16%) 13(3.89%) 21(6.29%)

BlS UMK = BEES B b A S LR EE 285 B T A
Fig.5 Microscopic characteristics of intercrystalline micropores and

. . 3
recrystallization in calcarenaceous sandstones of T;x” , Yuanba area
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Fig.6  Microscopic characteristics of dissolved pores in

3
calcarenaceous sandstones of T;x” , Yuanba area
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Fig.7 Microscopic characteristics of fractures in calcarenaceous sandstone of T,x* , Yuanba area
a. WRLAE, JURE 12 I #1I 4 315.55 m, Bl b, A4 4% , JORG 15 JFHER 4 282,43 m, Bl c. AR IE R RIHLAL,
JURE 15 5 HR 4 275,60 m, SR d. UEAEISE SR AL, JCRE 18 JF MR 4 524. 34 m, FA LB

5% BETURUIN, P12 0.04 mm (8] Ta) o X FARELE Y
TS E A AT 5%, 5 UKL -5 1545 10 B B S TRAS
I, B YRR 2200, 2485 E R EE4 S A
RS AN R, 558 5 IS AR i e AL AN ]
R EIURL S B Pl RLAE ™ ™ b B4 A
PHIE A A LEBCH UL, IR T 22,16 %, G2 A 1Y
—, REGA[IE 0. 56 mm (5] 7b) , /N AL BELE 130 HL B2
TARE W, JmTHEREE(E Te,d) o o T55 8 BURLHI
B o I 2 W R A K HLE , A0 = B ik B i Bl 1Y
TSN e A KU AL 1 284, DRI S 5 i
T TR 4 R BT M X, B R Y Bk
Xof T F LB B A5 e AN O, EL2 A BE % ) L Bt 2547 1)
(F Te,d) , REREEXT AR RALEEST T ARG 1 3408 , 30
A O I B SR A R R R TR R R EAER]

3 fLBRE AL o

TEALBRZE BRI TS Ay BE At 2 b, X5 T b FL B Y

LT AT, W LI B4 38 Ak 5 R 7 A
HEVE AR 2 B , 254 18 JIRE 0 ik
W BT R G ORL, S5 AT ARSI, ST & B
IS DX 45 18 B0 4 1) 1 P ) 2 Sy L 401 04 I e
gk PSR ST T ES v i SRS

W4 Beard I Wely $2 H b 45 50 A FLIR 8 1520
N

@, =20.91 +22.90/5, (1)

A @, RPRFEIATLBRIE , % 5 S, R 7 RL 3 i
L

B A BRI Y AR B T T P 4
= B SRS B SR A FLER B 2 R 32.22% (3t
81 AN RE ) o 3B A A I, 4 R A 5 300
A Gt g A fL R s LR, o TS
FLAR I 0 R LB, DKE S T Pk 256 o T L % 0o i
S AL BRI 3t 21 MR, B AR T=0,/d,
(T Ry 0 Z 50, @, Jy SEMFL BB, &, S ST AL
) 24 SR AR B ST X IS B o T L R AL



%5 1] Ji BB, A5 ZRAE T DX 20 52 1] 4 = B85 i 0 FL BRI B K b ot i 1121

YR B toiE AR TR
WA B A B A B
BORCH W OB WOR H OB
i | | | | R=13% | i
1 I 1 _ngos ! 1 [
HHLUF i , R=0.5% R=0.7% 1? ~09% | R=1.6% 1:20>1.6%
AR R0:0,3:5 A)A i fl - ~ ! : i :
IR C D\ s
T T : T y | — L T : T T T T T
R E/m 500 1000 1500 2000 ! 2500 3000 3500 4000 4500 5000 5500 6 000: 6000 5500 5000 4500 400
4o FES: 1 5
| i
35 ! i
L7 et | :
30 — - !
\ | LA i
250\ i ;
i \\\ i i
1 201 ! 3
"= \ | A |
Bl | |
N | AR |
10f \ | i BRI
\. ! : EE—
sk N } |
~. } L N _
. —t = :
T, [ ] | 1, K, | K ] E+N [
(O |7 @ | #r @ o - KRR Vi 7LBR e

K8 ol X250 = Bed B i i v 91 5 ALt A

Fig.8 A graph showing the evolution of diagenetic sequence and pores in calcarenaceous sandstones of T,x’ , Yuanba area

£3 TIMRA=REEVAESIBEBERAIBALESEIT AL S TREY S &, LB kT BT

Table 3 Statistics of the proportions of every pore type to the (K 8),
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Fig. 9

A histogram showing the mercury porosimetry curves of and pore distribution in calcarenaceous

3
sandstones of T;x” , Yuanba area
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