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Abstract: Fracture veins contain important information such as natural fracture evolution and paleo-fluid injection activities, which
1s also indicative of the preservation conditions of deep shale gas. In this paper, the development characteristics of fractures and
veins in the deep shale of Longmaxi Formation in Luzhou block were analyzed by means of optical thin section, cathode
luminescence, fluid inclusion and in-situ microanalysis, and the activity of vein-forming fluid and its diagenetic environment
evolution were studied, and the preservation conditions of shale gas were discussed. It is found that the deep shale fracture vein is
mainly a composite vein composed of quartz, dolomite or calcite, showing a complex cutting relationship between different
minerals, a large number of brine inclusions and high-density methane inclusions are developed, and the fracture vein is mainly
formed in a reducing environment. On the whole, under the background of tectonic uplift, the deep shale fractures began to form

and were in the process of continuous opening or closing. The three stages of paleo-fluid with different properties were filled and
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cemented for many times, and the closed diagenetic system was favorable for the preservation of the deep shale gas.

Key words: Luzhou block; Longmaxi Formation; deep shale; fractured vein body; shale gas; preservation condition; petroleum
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Fig.1 Tectonic location map of LLuzhou block, Sichuan basin (according to Ma, 2018)
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Fig.2 The characteristics of shale fractures in the Longmaxi
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Fig.3 Optical and cathodoluminescence characteristics of the fracture veins
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Fig.4 Occurrence and morphological characteristics of {luid inclusions in deep shale fracture veins
a~c. g TR 4,4 080.60 m, £1 9 i AU R AR A K R (a b B TARMELET ,c KE TARPAL) s;d~e. Jp THiEH ,3 861.00m,
J5fife A AR B SR A B K AL R g ~1 T IR AL, 3 860.76 m, [ A AR B Ak A bk L 5 i

FES g fiiops A o 28 AR ER K f 28 A 1 O B 2 D T
Fig.5 Laser Raman spectra of methane and brine inclusions in quartz veins
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Fig. 6 Histogram of homogenization temperature distribu-

tion of saline inclusions in quartz, dolomite and cal-

cite in the fracture veins
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Table 2 Statistics of homogenization temperature, freezing
point value and salinity of gas-liquid saline inclu-

sions in quartz veins
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Table 3 Characteristic parameters of trace elements in fracture veins (10°)
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Fig.8 Distribution characteristics of discriminant parameters

in redox environment of fractured veins
5 BRI AR Bl S A PR B T AR

— A, BUA AR R T R SR AR B R L TR
P35 Bl DL K bk R I B =2 18] 2L A T M (X)) A
2019). T b, A8 SC LAy M X B iR 2 DU R dg b 7
SRR A YDA A, 32 B 5 2o A e ) K A
A H8) — TR E R R B 5 P o ) o A R SR AT 2R A
GIMT LB 1 = A5 5 A0 X DA 43 BT 4
R RV KR BB pla B kO M T 2 K

HRCA B AL LA BTV N X e 22 7
JRIEEE B SR AR A IR R R DA R ol JEE
S5 b, BT R L 45 A DX SR 3 T S AT AR AR R AE
PL Ro A 21 45 1F , i ] BasinMod 8L 45 1F 1% 2 1
X B 2 4 sk g B Ak sl (8T 9) . H BB AR
LG5 S AT, P XA B R e E VR A U A B
KHERVRZ R 6 000 m, iz = Hb 72 3 B 4 200 °C.

HH AT SO IR, M X e E iR 2H TR 2 A BBk
Jo AR i A R EE B 3 A S T B 5 3 XY
22 W b 5T Dy S A A0 2 A A AE 3 K I AR Y S T
Bl 45 G DCHR 2 SR s L TA R A LI AR e
ff 1] 7 110~85 Ma( B FL - 1 22 i) |t i e 5%
2 b )2 TE Ak D7 SR e R IR AR (29 6 000 m) |, AR T TE
BN NI TR I N = T R S =
BT AR, A R R A R B BN A SR R A
2 3993 A 75 1 5 18] 4 60 Ma A2 47 (BIRLSE 22 )
TREE 2905 000 m, 3 A 0TE 2 30 e 4 A 9, Je I
= AN A g BRAR DT TE TR A K 5t B B b )2
AEXF 46 T AB AR 25 &8 1800 5 ) 2 — 5 B AR
FH AT A7 % BH B Bl A A 2R 5 Ah A I i A B
JEE AR X B, DU S DR AE S5 R R 32 W A OR
75 3¢ B0 38 SR BRBE L85 3 M U AR 58 v ) 2
30 Ma( BPHLEE =40 ) TR B 24 2k 4 000 m, 1% I 4%
R AR TE A T A S A R UUE A L
FERR T T2 2 BAURRIAIG , B B 45 Vi £k oy 59 S Ak ik

PO i DX BB BE s  RA Al s B 8 — R 5 A

Fig.9 Burial, thermal evolution history and homogenization temperature projection of Luzhou block
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