UL BLUAE i
ACTA SEDIMENTOLOGICA SINICA

Vol.36 No.6
Dec.2018

FiHE Fol
2018 4F 12 H

X EH S :1000-0550(2018) 06-1206-12

EEREAZMIAE 501 HELEB =S EHFIESKE

KRN HARD A IE RERE,E AR, B, g7 H!
LR R AR B2 5 TR Be R 50 210023

2. L Al AT AR T A IR 5T e T8 A T b BRI ST T VTR 08 214126

3o E A AR PR I A3 R 2 BT e, 26 RFE 830011

4. v b B 2 () BB TR BE , kI 430074

DOI; 10.14027/j.issn.1000-0550.2018.092

T E EHURGMINE X 2 A R B 2 A 2 T KRR E AU, (A A B2 0 R B AR, RS 501 & 1L
HABUEB R B A s A2, MR ZIIX 1 = 5082 B R T 4400, A Uss SR | Bcs A % CE 1E A 5 7 5 0F
58 FETF M FLBREMR AT ST SEDLZ 4 TR A U R S R TTE Fe Mn € it IR B IR S AR F B W
RTHB ARSI, 85RE, A m a2 g —L AL, F B8RS o 28— R ae b fL—R a1l
LBREFT SMERAWHBMICR, PR WA SFHA R XRTIE TS S Ra N, M55 RMENAaaa . A
AR VTG AL TG A EA B S FeO MnO &, A & B B JC 605 P 3K a2, ¥ — &R 165 C ~
175 °C \#hBEH 15.5~17.5 we. % NaCl equiv., HIR TS S B s SBURFIT A A oA & Fe Mn™ | FIRMRHE T 3 A

ZERMTRE B F — O AR AR EOE F A R AR S 6, 55— T LR A7 5 7 A D AR A AR U e R LB
PRI, A 3 — B AR TS STE— R BRI T s AR S T TR

X8R WA HoA Haatt)2 a8 B AR H

FE—EEEN SR, H 1980 A FAEATSEAL  RIDFST I, BRI R 82 H B °F , E-mail : youdh. syky@ sinopec.com

hESES  P618.13 XHKARER A

WEZFEHNERARGA AR T HS S
DS RC TS AP AR iA . S RN S o <X V=) i R /ST
o 5530 R 0 L B BB AR R Y s e
HHn AR BEMRELZ —, UERA S
A1 AT WY G R B AR AR I R
TR A A IR AR . PO R AR R
RSP IR B bR i 2 — , AT B SOk i IE 3222
T R A g 45 3 P4 5E R R Sk
T B BRI B R A R A A
KA AMZ T A HGE

VT JUAE T R GHIE b 15 W3 LUIJL A9 It
ML X AT R R AR SR e i 0 KRR F %
EPEE LA T B A= a2 (R 5 X R 6
- TR 7 ) L 2H L B R h A R B A — L
R/ FLIBR B RE A e i 2 (ARG 4 3 RS 401 ) |
—[B] o7 4 28 —FL B A B it )2 (DR 1 3 e 7
) o Hord BT B = it )2 B RRE DL SR A
—HLUORINPLE BN, TR SRt D 72
IAEAE 10 2 25 e O AR, A 98 3R A Tl 2 AR

R EHEA. 2017-10-18; WiE i HET. 2017-12-28

HORIRAE I HBGE SR AR WAL Bk =, H
BT, AAENTRE 501 FHBUE B A e ah B 8508 A I
F /i 24 5AL0, Bk, X8 LA TN B & i 2
RN 5 R B ALTIAAAE 2 MO I, 32 254 F A A
SRR = A AR R AR AL i — AR
FRPRILAR 2420 52 (v ) J2 AL A o 0 o
JEBLEN 2 X s AR AR R R AR A
SEVEM 2 1 1200 DXL T8 1L 20T B L R 3% SR 2H 1Y) 3
— BRI . A ALE S BORM ] 2, A SC LA R
501 H- A i, 38 1 A SRR il 4R A ) R AR M R
AT R RE R A, Sz IX A o il = A AL
il S RIS

1 DX o A

1 B 0 b W i b DX A7 T Sl AT R v ) ,
PASE R 1SR 32805 D 5, 5 R 36 e e AR 208, L1 0
INZRIBE , PO TR R (1B 1) o Xl
W EZEARZ AT T BB SEmRIREE A=, P
B GERRTRER A T SMA R IR < p v P AR ™

E4WA.: HEARPARE4TH (U1663209,41702134) [ Foundation ; National Natural Science Foundation of China, No. U1663209,41702134 ]



5 6 3]

JUARAEA B FURZE MR 501 I8 1L 2H 1 2 2 Rk 5 R A

1207

FER L 2 L B T A 5 R AR T SR 35
HURZE MR BN “ ARG 5 R AP B DR
Jay 20 FER HAR X TURL T LS B TR 6 5 )2
I 2t DXCASE T 5 M 2 AR LA VS BB IR R 5 A X,
FERREMZUA =G ME LGN 2 AT, R
PEGEHLUZ B T B AR O E SR (A=A 8 &
FURHIE) BN (R BIAK AR A o 3, BB
e N E) —RIBHCRIA RS IKA A TE) o

Hh BB AR S AR ) T AR 2 S S
DR RV 43577 1] R bl " e A2 1%
o TS TR A, AR B8 S B X — 8] s 45 T 1
I 2 h R R B i 3 A2 4 Bk T TR
Wi, W rh 1 I 8 R L A 2L R AT 5 3 30
Gyl ik 1S 20N LA D RATR KR (1A
IR LS A ) — 2 AR DURR R R AR 2 e B g i
3152 HUK g AR (45200, 23 b A DR HE AR
FURRORE A A DU, R 56 Tl e X O SRIE AR 4L, i %
T LS WA DA R AT s, iy TR P A 3% o
1 5 W 8t 90 o b S 1) W2 A A% B A — B
SRR WA Z TR AEAR 1) Bl s T R B A R
RIS BE T TS Wi i oy Btk v g R
52 2R A B R 4 SR 1 SR SR FH B R vy Sl e
EITIREE T LB AR AN v 8 52— e R L 1Y
i, SR EREREE XTI, B 1S
W25 LA 3 DX P AR A S DORR T 22 7 s A Y
P, A VG ) AR R R AR KO AR W ) 0
PR, Wi i sh 5 vh 15 Wty a5 W= 4K
PSS S AL AR [FE T2 R R R=IE T 1 SR
il LALT R, 3208 T W2 VTR S A )= HOE

B FRFVH AR AR 3 oy T
FEARWI L & S K2 2R G I KRR 5 227445 R4 0
& MR E A RAHZ VB E RN £ LR mE
W2 AN E S, SRR =T, AR
I 3h AR e S BUR Z0 b AR, R X 4
55 =2 b 0 T R DL R A A SR AR A SR TE B

i, ARSI R AR R A T AR AL AR sk AR
ZRAE 6] B 7E VDT 2 (18 1), FE BTG Sh i AR o
W5 P R i BLZR PO (b BB A ) | A T
SURIN L I 5 95 D B30 (YR AR ), A L
ZR TP R A M v 2 Y SR AR M R R T SR
PETE T 240 T E W T2 B A I R R L
0500 Bl T 0BT 4 A B 43 BESE W AT ) T BGR AR
% 3, I o Bl A B R W R Ak R A i
JEH) GG 4 R 401 L RS 501 il
JWiFg 5 HALAR AR I Wi 2 (R 2 9 km) |, SEIT RS 4
AR I TS (JEREZ9 18 km) , BRI R 54
WG Z R HL BT 1) o R IXGE R L 2 i
AR Y SR 4 A 84 M T A0 2
TR LT, 25 L sl — 3R sl A BiF 5 2 35 3R A O
TG B f5 o] RE RS I E] Sy Fh e 2t R

U i 3 DX R L 2T B2 g S T, 4
B RIRE S - R 501 H iRg 5-1 - g 5-2 I
JFG 6 H- iRE 7 3. BiH-HE R LR BEAE LUK
EHNE MR A DA ELLUE)Z R L =2
B 2 )Py e e e Y 1) =8

2 MEACRES T
Kb g 501 FH BUES BEYE PR W4 34 n Ll F

[

85°]

83 ]
400 20 40 60 80 100 km|

ST1
°

R e

] i 37 ]
Nz Sk
SEER T LAt

TZ’45 /,7'*'1/,/ ) JERE Jﬂ-(‘lgff”L

IRy

W N

|

A 1

MiRG 501 X 7 ¥ &

Fig.1  SN501 well location in Tarim Basin
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Fig.2  Core column with sedimentary and reservoir characteristics

of the lower Yingshan Formation in Well SN501
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Fig.3 Characteristics of dolomite reservoir space in the Yingshan Formation of Well SN501

A. micro-fractures and expansion fractures (red dashed line, local position shown in the figure 4A) , casting thin section, 6 952.06 m; B. Intercrystal-
line pores and intercrystalline solution pores (local position shown in the figure 4A) , the same casting thin section with A; C. Fluorite and calcite co-
existed in the fractures, backscattered image, the color of black is reservoir space, 6 952.18 m; D. The same fracture with C, the matrix dolomite with
a large amount of micro calcite inclusion, the dolomites at the edge of fracture contain fluorite ( green arrow) , backscattered image, the color of black
is reservoir space, 6 952.18 m; E. Fluorites (green arrow) and calcites ( blue arrow) coexisted in intercrystalline pores among dolomites, backscat-
tered image, the color of black is reservoir space, 6 952.18 m; F. Dolomites in the area of intercrystalline pores with rare calcite micro inclusions, dol-

omite in local position (yellow arrow) contains fluorite, the color of black is reservoir space, 6 952.18 m. Dol. dolomite, Cal. calcite, Fl. fluorite
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Fig.4 Relationship between pores and fractures based on image analysis of casting thin section

A. macroscopic characteristic of the reservoir space under the casting thin section, the uncover area on the right was stained by Alizarin red, the color of pink

is calcite minerals, Fl is fluorite ( green arrow) ; B. micro-fractures and expansion fractures, which can be identified in casting thin section (red dashed line) ;

C. fractures and pores distribution characteristics extracted by image analysis software based on macroscopic photograph of casting thin section

B 5 eREE S FLRR A (F] ) = 4EBHLIAT (F1 F2 AURAMIXTIE S R e A 25 A )

Fig.5 Three-dimensional perspective of micro-fractures and pores space (F1, F2 represent relatively continuous micro-fracture space)
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Fig.6 Comparison of FeO and MnO contents in calcite( A)

and dolomite( B) from different occurrence
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Fig.7 Fluid inclusion characteristics of fluorites

A. fluorite in pore; B. fluorite in fracture; C. fluid inclusion of fluorite in pore; D. fluid inclusion of fluorite in fracture
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Table 1 Homogeneous temperature and salinity data of fluid inclusions in fluorites

¥ WESY REaEE | R R R T kd Rl N HEPE
Y| TR FHAE w5 /pm /% /C FIE/C /C SEYHE/C / (wt. % NaCl equiv.) /(wt.% NaCl equiv.)
W mEE g 1 14 3~5 166 169.4(12)  -11.8 -12.0(11) 15.76 15.94(11)
(H7B.p) 2 15 35 163 -137 17.52
3 8 3~5 171 -12.1 16.05
4 16 5 166 -11.8 15.76
5 12 5 169 -11.8 15.76
6 5 5 172 -11.6 15.57
7 7 5 171 -11.8 15.76
8 3 5~10 175 — —
9 12 5 171 -11.8 15.76
10 9 5 167 -11.8 15.76
11 5 5 171 -11.8 15.76
12 6 3~5 171 -11.9 15.86
FEGRE REE 1 8 5 174 172.5(12)  -135  -13.1(9) 17.34 16.95(9)
(1 7A,C) 2 12 5 174 -14.4 18.13
3 10 5 174 -9.9 13.83
4 4 5 172 — —
5 6 5 174 -13.5 17.34
6 4 5 169 — —
7 5 5 174 — —
8 6 5 169 -12.7 16.62
9 20 3~5 160 -12.3 16.24
10 6 5~10 179 -13.4 17.26
11 6 5 175 -14.9 18.55
12 4 5 176 -13.4 17.26
T = R A 5 s A R DT R 5 IR 7, 565 e R
FEURSEIN Y — IR EE KSR LA SR FE TR A SR L3R 5 s
]

1, 8RR — R 163 C ~ 175 C,
S48 169.4 °C (N=12) ;R8N 15.57 ~17.52 wt. %
NaCl equiv. ,*F3J°4 15.94 wt. % NaCl equiv.(N=11)
FLBR R A Eh KR —EEE R 160 C ~ 179 °C,F
¥R 172.5 C(N=12) ;3 BEH 13.83 ~ 18.55 wt. %
NaCl equiv. ,*F3J°4 16.95 wt. % NaCl equiv.(N=9)
F BT — R EE AT 165 °C ~ 175 CHLEIN,
ARV T AR 38 A 4 B AR 2 — 3R AR R T
10 °C ~15 CYull; FHE FEE P F 15.5~17.5 wr. %
NaCl equiv,

WA AR A AR A A B s L0 AT Ry B4k
A S LB A AR B R B — B — i
JBERE T AL MR ANEE, CATFREN, X
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Characteristics and Genesis of Dolomite Reservoirs in the Yingshan Forma-
tion of Well SN501 in the Tarim Basin
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Abstract: Several wells drilled in the Shunnan area of the Tarim Basin revealed the enrichment and accumulation of
natural gas in the dolomite reservoirs, but the genesis of those reservoirs is still controversial. Dolomite reservoirs cored
from the lower Yingshan Formation in Well SN501 open a window to understanding the genesis of dolomite reservoirs
in this area. Detailed core investigation, micropetrography, diagenesis event sequence, pore image analysis of casting
thin section, computed tomography, backscattered imaging, and trace element Fe/Mn quantification of electron
probes and fluid inclusions were carried out to study the characteristics and genesis of the dolomite reservoirs. The dol-
omite reservoir is the fracture-pores type, and the main reservoir space consists of intercrystalline pores and solution
pores together with fractures and expansion fractures. There is a positive correlation between the occurrence of pores
and fractures. Fluorite and calcite, as symbiotic hydrothermal minerals, filled in fractures and pores. The dolomites,
dolomite ring edge, and calcite coexisted with fluorite near fractures, and pores show high contents of FeO and MnO.
Groups of colorless transparent fluid inclusions in fluorites have 165 C-175 C of homogenization and 15.5-17.5 wt. %
NaCl salinity equivalent. Hydrothermal fluid activities should result in the enrichment of Fe** and Mn®* in calcites and
dolomites within the surrounding rock, and at the same time, provide the F~ needed for fluorite crystallization. On the
one hand, hydrothermal fluid reconstructs the dolomite to form the reservoir. On the other hand, the hydrothermal
minerals acting as cements, represented by the fluorites and calcites, filled in fractures and pores. Thus, the genera-
tion of dolomite reservoir spaces should be related to tectonic-hydrothermal fluid activity. This understanding of the
dolomite reservoir in well SN501 is of great significance to the establishment of a dolomite reservoir formation model
and further exploration in this area.

Key words: fluorite; dolomite; dolomite reservoir; Yingshan Formation; Tarim Basin



