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Abstract ; Based on the relationship between the relative abundance of *C and " O bonds and temperature , carbonate
clumped isotope (A,;) has the special characteristic of indicating temperature even in the absence of knowledge about
the chemical and isotopic composition of the fluid from which the carbonates precipitated. This property hence makes the
technique an excellent temperature proxy in the study of diagenetic fluids. As such, this study employs clumped isotopes
to examine the origin of diagenetic fluids in deep and ultra-deep subsurface settings and we assess their impact on the de-
velopment of reservoir quality. This study considers both the matrix and associated cements. Three episodes of diagenesis
are revealed. In the first stage ,the fluids formed in a shallow-to-medium burial environment and the matrix was altered to

have a powder-crystal to finely-crystalline texture. The range of A,, derived temperatures ranges from 69 to 94°C ,and the
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5"0, values are from +1.81%0 to +5.19%0 SMOW. These data suggest that the fluid is modified seawater. The second
diagenetic episode was influence by a brine after the sequence was deeply-bured. Here , the matrix was altered to a me-
dium-crystalline texture and the A,, derived temperatures range from 111 to 113°C , and the 8" O, values range from
+8.46%0 to +8.95%0 SMOW ,indicating that a substantial water-rock interaction occurred. The third diagenetic episode
was induced by hydrothermal fluids, likely travelling along faults and fractures,which yielded abundant saddle dolomite.
Here, A,, derived temperatures varies from 130 to 147°C and the 80, values from +7.93%o0 to +9.42% SMOW. The
s and 8°C_, values. The 80, values span —17.38%o to
—5.84%0 VPDB,and the 8"°C,,, values from 3.57%o to —1.33%0 VPDB, indicating multiple stages of fluid modifica-

tion. Both the cores and photomicrographs demonstrate excellent reservoir quality for the Lower Ordovician Tazhong

vug- and vein-filling carbonates have a wide range of 30

dolomites.
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AT JUAF A B 3 T 1R 9 % 8, i Rk 1) 22 ol
[ (3 2k Z A R AR ER I, SRR B A 4
K T R R — b LA G b, DA s 5 7
JE (PP T AERR AR ER OIS P i A T B o WA
[ (3 Z 8 [ R 5 2 DRSS ER R (7
ARG R Z AR L VA [R5 2% 1A Ay A 2
FERAR , R HAT 3R 5 R i M BRI PR B, e
BRIRELG™ 7P 2 C*0'°0 (19 F B xR B A U, T
S A RS L IV R S 4 A S
S, PRI AT AT A 0 B R £ S A% B TR C 0 A
AR R I SR AR AR T W R B R A
B A i E R R (870, ) , R IEE S
4 R 2 IR T SR B, W] LR — 2B 3R AR i A K
TR A RN R (87°0,) .

P 8 ) i 22 3 B2 g PR A ol A (IR ) sl
AR A T R R AR RS Y LK
R DR b 2 S T, ARG RS T T,
FAE PR PN (] — Je Tk 20 38 R R A A L 3
AT AR/ 12 5 R P PR ) A7 2 AT 4
s g P

BT £ I AR [R5 22 TRLBE 314 B B S8 Ay 5 UK
BRIRERFRARAE AL COL 20T PRI RO N 47 (9512
X TREVLRS T %0 TR 2ZESBRED . T(A,)
JEAE TR AT CO, Ay Ay, (TSRO RS .l
T IET B A TE RS 04 B R AR A 1 R
[0 20, BER AN T 555 060 I I (Y Bl s, BRIV 25
WEFIRZ - B2, IR D) S Ak sl 15, BT
N JEE R R LS WA AR, ST IR T AL S 4 TR A
BT 2 A KRR 8" 0, 2 1 SR B, itk
FTRRTRER LA PR BT B BT A0IE I 5. HLRTA
BFSE I, VA5 ) 2 2 1T LA JH 80y S R 40 o,
Bristow 2 i3 X BE L1 Ve 4 361 1 2 A AR R 4y

Bl RO 2R S S AR LA 45 2R, TR Z i Ay
4 R e S AL )

H1 T [ A R AT LA AT AT TR 07 200 A S 3 8
A2, RE R 28 B A 0 4 5 7 T A ] P
TP . HATHFFE AR TR ZEOR BT 5 4R
BT BRIREE CO, MOSRIBOT R FE R (3 %
(07 9 LA R VA 5 T 57 38 P 1 B T S
eI A E R FE 5 5 S 05 A g
D

AVESCEF XTI T I B R GE MR ) 2 e i ik
A7 7 R AR A ) 57 2020 A, DUBIZRAS AR 67 )
A8 A R TELIEE AN [ J2 445 300 U ) FES ot FEE R AE S 1 4L T
(R (3"0,) , JHEE BUA TR SRR, 27 U
PRI AR A, DA O 8 2 1) B9 e i/ R A, A
1115 BA 5 it 2= B R AL

1 HE 5

B HURZE MR — > B KRl 52 | i AR H R A
JRA TR | Hh A [R] IO AN [) Ja8 P 9 D 28 A b 5 e A2
AT BB 22 B8 10 1 A 2t 2 0 Rl LA 43y = e Y
" RS SR, B b e PR B BB RS AR g R K
ALERIBE VU R BE | G R R . AR TS
AR P il DX T B PR 25l v e B A rh R B (T
1), 20 HUR G T B A U R X 3 P e 2 —
ANTERAR - W 2R B TURE AT BRI & 4k
R BER T B R TR, Yo 28 R ORI A
ST R S R T S R, B b X R R R K
H,EERE 3 AR 0 e B AL ) 3 R R G
PR 20— F 20 U R ) GE W W R R AR & Ak
G RWI T T 2 WM - TR B i &

e



70 WS KRR MR

841 %

(3] Wk 4 I
. =t U S P et et 175

— MR

HWRE TR
gL R

—-amrEm

BT R A (a) FIRE A 504 (b)

Fig. 1 Location of the study area(a)and distribution of sampled wells(b)
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Fig.3 Petrological characteristics of dolomite from the Lower Ordovician Yingshan Formation in Tazhong area,

and location of clumped isotope tests
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Table 1 Clumped isotopic data of dolomite from the Lower Ordovician Yingshan Formation in Tazhong area
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Table 2 Carbon and oxygen isotopic data of dolomite from the Lower Ordovician Yingshan Formation in Tazhong area
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